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FOREWORD 


The appearance of MINERALS YEARBOOK each year invariabl 
marks a milestone of achievement. The record of our minerals 
industry becomes part of history. 

The Bureau of Mines has always considered that the publication 
of this factual document constitutes one of its most important assign- 
ments, and with the passing of the years the position of the YEARBOOK 
has become more important not only to industry but to the Nation. 
Many future decisions will be based upon data available in these 
pages, and the editors are ever striving to make the YEARBOOK a more 
authoritative and a more useful tool. 

The 1948 edition marks a turning point in the publication history 
of this document. The importance of foreign minerals to our do- 
mestic economy in both peace and war has been recognized; conse- 
deeg the YEARBOOKS of the future must be expanded to meet new 
factual requirements. "There is also increased need for presentation 
of minerals data on & domestic regional and State basis; future issues 
of MINERALS YEARBOOK will take this into account. 

The Bureau of Mines trusts that the 1948 issue will at least parti- 
ally satisfy these many requirements and that industry and the public 
will find the presentation both interesting and authoritative. The 
editors deeply appreciate the assistance rendered to them by the many 
industrial concerns and State agencies that have made possible this 
contribution to the work of the Bureau of Mines. 


JAMES Bop, Director. 
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INTRODUCTION 


Among the principal objectives of the Bureau of Mines is publica- 
tion of Minerals Yearbook within the year following the year of review. 
Minerals Yearbook, 1948, represents an 8-month step-up in the publi- 
cation schedule. Further progress is expected to result in issue of 
Minerals Yearbook, 1949, before the end of 1950. 

This 1948 edition of Minerals Yearbook culminates a series of nine 
volumes prepared under the direction of Elmer W. Pehrson, whose 
services are now devoted to other Bureau of Mines problems. Among 
the improvements in Minerals Yearbook during Mr. Pehrson's 
tenure, more data on consumption were added, strategic materials 
were covered more fully, estimates were developed for figures not 
available, State tables were made current with the rest of the volume, 
charts were clarified, the typography was improved, and uniformity 
of presentation was achieved. 

The 1948 volume was checked for statistical precision and con- 
sistency by John Hozik, statistical editor, assisted principally by K. 
Joyce D'Amico and, later in the program, by Vane N. L. Glendening. 
Wording of the manuscript was enhanced by the editing of Mabel 
E. Winslow, of the Office of Mineral Reports, who also applied type 
specifications and prepared the comprehensive index. 'To the more 
than 100 charts graphically indicating mineral-industry trends, 17 
new charts were added. Most of these were drafted by Adelaide B. 
Palmer, of the Minerals Yearbook Section, and others were prepared 
under the supervision of Louis F. Perry, Region VIII, Pittsburgh, Pa. 

Arrangements for printing Minerals Yearbook, 1948, were under 
the able guidance of John H. Ady, Chief of Publications of the De- 
partment of the Interior and liaison officer between the Department 
and the Government Printing Office. 

Completion of questionnaires by the mineral industry is the valued 
source of most of the facts comprising this volume. Other information 
is obtained from business magazines, trade associations, scientific 
journals, and Government agencies. In particular, data on foreign 
trade and foreign production are received from the United States 
Department of Commerce and the United States Department of 
State, respectively. The following officials cooperated with the Bu- 
reau of Mines in compiling production data for their respective States: 
Alabama: Walter B. Jones, State geologist, University. 

Alaska: B. D. Stewart, commissioner of mines, Department of Mines, Juneau. 
California: Olaf P. Jenkins, chief, and Charles V. Averill, supervising mining 

engineer, California Division of Mines, San Francisco 11. 

Florida: Herman Gunter, director, Florida Geological Survey, Tallahassee. 

era Garland Peyton, director, Department of Mines, Mining and Geology, 
anta. 

Illinois: M. M. Leighton, chief, and Walter H. Voskuil, mineral economist, State 

Geological Survey Division, Urbana. 

Iowa: H. Garland Hershey, State geologist, Iowa City. 
Kansas: Raymond C. Moore, research director and State geologist, and John C. 

Frye, executive director, State Geological Survey of Kansas, Lawrence. 


Maryland: Joseph T. Singewald, Jr., director, Department of Geology, Mines 
and Water Resources, Baltimore 18. 
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Michigan: Gerald Eddy, State geologist, Lansing. 

Missouri: Edward L. Clark, State geologist, Rolla. 

New Hampshire: T. R. Meyers, geologist, State Planning &nd Development 
Commission, Durham. 

New Jersey: Meredith E. Johnson, State geologist, Trenton. 

New York: John G. Broughton, State geologist, Albany. 

North Carolina: Jasper L. Stuckey, State geologist, Raleigh. 

Oklahoma: Robert H. Dott, director, Oklahoma Geological Survey, Norman. 

South Dakota: E. P. Rothrock, State geologist, Vermillion. 

Texas: John T. Lonsdale, director, Bureau of Economic Geology, University of 
Texas, Austin. 

Utah: Arthur L. Crawford, director, Utah Geological and Mineralogical Survey, 
Salt Lake City. 

Virginia: William M. McGill, State geologist, and Linwood H. Warwick, office 
administrator, Virginia Geological Survey, Charlottesville. 

Wich Sheldon L. Glover, supervisor, Division of Mines and Geology, 

ympia. 
West Virginia: Paul H. Price, State geologist, Morgantown. 
Wisconsin: E. F. Bean, State geologist, Madison 6. 


Bureau of Mines statisticians and researchers who rendered sub- 
stantial assistance to the authors of this volume include the following: 
In Washington, D. C.—Hope Anderson, Ivan F. E Dorothy 
M. Burch, Leon W. Geyer, Marjorie Kahn, Naomi W. Kearney, 
James G. Kirby, Lena M. Lunsford, Ann C. Manone, Annie D 
Marks, Edith D. McKinney, Lena Mohme, Robert C. Morris, Vir- 
gnis M. Oliver, Elizabeth Parker, Carribel Rockwell, Emma M. 

eeley, and Virginia E. Wrenn. In Juneau, Alaska—Opal Y. Shar- 
man. In Los Angeles, Calif. —Edward T. Knudsen, Adele B. Esser, 
and Harry L. Scarborough. In Denver, Colo.—Helen G. Post and 
Florence H. Scott. In Salt Lake City, Utah—Alice K. Feltch, Vir- 
ginia C. Halverson, and LaRu T. Shepherd. 


ALLAN F. MATTHEWS. 
APRIL 1950. 
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Review of the Mineral Industries 


in 1948 


By ALLAN F. MATTHEWS 
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in 1948 valued at $15,670,000,000. The dollar value was 

26 per cent larger and the physical volume 4 percent larger 
than in the previous peak year 1947. "This output was matched by 
& record consumption of petroleum, natural gas, sulfur, fertilizer, 
and many building materials, but not of coal and metals. Mineral 
prices in 1948 averaged double those of 1940, but the inflation was 
generally appreciably less than for farm products. Imports of min- 
erals by the United States increased more than one-half, and exports 
declined. The mineral industry operated in 1948 with the best 
safety record to date. World production of tin, chromite, and bauxite 
gained more than one-fourth over 1947 outputs. 


PRODUCTION 


Value of Production.— The United States mined and processed in 
1948 mineral products worth 15.7 billion dollars, an all-time high 
and one-fourth greater than the previous record in 1947. Over two- 
thirds of the gain was contributed by a 29-percent expansion in the 
value of fuels output. Production of metals and nonmetallic minerals 
(other than fuels) increased 21 and 16 percent, respectively. Of these 
three major mineral groups in 1948, fuels were valued at 10.3 billion 
dollars (66 percent of the total), other nonmetallics at 1.9 billion 
dollars (12 percent), and metals at 3.5 billion dollars (22 percent). 

While the value of mineral output was gaining 26 percent in 1948, 
the value of agricultural products increased 2 percent, all products 
combined 11 percent, and national income 12 percent. "The basis 
of this comparison are Bureau of Agricultural Economics reports on 
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M5: and smelters in the United States had a record output 
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cash receipts from farm marketings (30,545 million dollars in 1948 
and 30,014 million dollars in 1947, excluding Government payments) 
and Bureau of Foreign and Domestic Commerce reports on ees 
national product (262.4 billion dollars in 1948 and 235.7 billion dollars 
in 1947) and national income (226.2 billion dollars in 1948 and 201.7 
billion dollars in 1947). 
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FIGURE 1.—Trends in value of mineral production in tbe United States, 1880-1948. 


Volume of Production.—The physical volume of production in 1948 
compared with 1947 increased 4 percent for minerals and 3 percent 
for manufactures but decreased nearly 1 percent for agricultural 
products, according to the Federal Reserve Board. The Board's 
index of mineral production (1935-39=100) reached a record annual 
high of 155 in 1948 and a record monthly high of 162 (adjusted for 
seasonal variation) in May. 


REVIEW OF THE MINERAL INDUSTRIES 3 


Mineral fuels, as a group, were produced in 1948 in quantities 5 
percent greater than in 1947. Petroleum and natural gas established 
new records by advancing 9 and 12 ee respectively, in a volume 
of output. Mining bituminous coal and lignite, on the other hand 
declined 6 percent because of work stoppages in March and April 
1948 and declines in domestic and export demand in the latter half 
of the year. Anthracite production, influenced by abnormally mild 
weather in the Northeastern States in November and December 1948, 
was little changed from 1947. 
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FiGURE 2.—Physical volume of mineral production compared with agricultural and industrial uction 
minerals) and popaiat on, 1900-48. Sources: Federal Reserve Board, U. 8. Depart- 
ment of Agriculture, and Bureau of the Census. 


The metals group gained 3 percent in 1948, partly because steel 
operations were the third greatest in history. The tonnage yields of 
iron ore, pig iron, and EH were up 8, 3, and 6 percent, re- 
spectively. A record was established in output of stainless steels. 
Among the ferro-alloy-metal ores, there was no elos improve- 
ment in domestic manganese and chromium supplies, although mines 
shipped a third more tungsten and molybdenum. Copper was in 
strong demand during 1948, but a strike of mine-locomotive engineers 
in the Nation's largest mine resulted in a 2-percent decline in copper 
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output. Eleven percent less lead was refined from domestic ores, 
but & 5-percent increase in zinc materialized. Gold mining slumpe 
6 percent in 1948 because of rising production costs of the price-pegged 
metal, whereas silver mining gained 2 percent in response to the second 
full year of & higher Treasury purchase price. Output of bauxite 
and aluminum reached peacetime records 21 and 9 percent, respec” 
tively, above those of 1947. Shipments of magnesium metal in 1948 
recovered from the previous year's low but remained relatively small 
because of heavy stocks of war scrap and limited consumer acquaint- 
ance with its advantageous properties. Mercury recovery in 1948 
was 38 percent lower than in 1947 and by December was at a rate 
lower than for any year in the preceding century. Unabated demand 
for white pigments, on the other hand, resulted in ilmenite (titanium) 
shipments 14 percent larger than ever before. 

Nonmetallic minerals (other than fuels) showed & composite gain 
in 1948 of 8 percent, greater than for any other major group. he 
insistent demand for building materials pushed the output of cement, 
sand and gravel, stone, and gypsum to all-time highs. Production 
records were also made in mining chemical raw materials such as 
sulfur, lime, salt, and potash, although 4-percent declines were noted 
for phosphate rock and barite. iaa pe and pyrites rates Were 
little changed. Demand from ceramics P ants influenced more active 
E of clay, a steadying of feldspar quarrying, and smaller recovery 
of boron. 

Number of Firms.—According to the Department of Commerce, 
35,500 mining firms were active in the United States in the fall of 
1948. Of these, 48 percent were petroleum and gas producers, 40 
percent metal and coal producers, and 12 percent nonmetallics pro- 
ducers. During 1948, 4,800 mining firms discontinued business, but 


5,900 new firms were organized." 


Mining and related manufacturing ET in the United States on Sept. 30, 
1944-4 


[U. S. Department of Commerce] 
Mining firms Mineral manufacturing firms 


Metal Petrole- | Non- Metal Fabri- | Products| Stone, 

and coal um and | metallic Total smelting | cated of petro- clay, and 

mining natural minin mining and metal |leum and glass 
gas g refining | products | coal products 


National Income.—Of the national income of the United States, 
2.2 percent originated at mines in 1948 compared with 2.0 in 1947, 
according to the United States Department of Commerce. To the 
national income in 1948, food and raw-materials producers contributed 
27 billion dollars—81.3 percent from farms, 17.9 percent from mines, 
0.6 percent from fisheries, and 0.2 percent from forests. Of the 


1 Churchill, Betty C., Revised Estimates of the Business Population, 1929-48: Survey of Current Busl- 
ness, vol. 29, No. 6, June 1949, pp. 19-24. 
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5-billion-dollar mine income, 47 percent was from coal mining, 33 
percent from oil and gas extraction, 11 percent from metal mining, and 
9 percent from nonmetallic minerals. 

National income is defined as the aggregate earnings of labor and 
property that arise from the current production of goods and services 
by the Nation's economy. Its five principal components, with the 
value of each for the mining industry in 1948, in millions of dollars, 
are as follows: Wages and salaries, 3,344; supplements to wages and 
salaries (employer contributions for social insurance and private 
pensions funds, pay of military reserve, etc.), 191; income of corporate 
and unincorporated enterprises before taxes, 1,438; inventory adjust- 
ment, —86; net interest, 16; total, 4,903. 


National income originating in mining and related manufacturing industries in 
the United States, 1944—48, in millions of dollars 


[U. 8. Department of Commerce] 


Industry 1944 1945 1946 1947 1948 

Bituminous coal and lignite........................- 1, 271 1, 204 1, 248 1, 718 1, 976 
Anthracien Aaen tede ROLE 238 219 281 304 346 
Petroleum and pnaturaleas 800 795 930 L 199 1, 606 
A tL LT" 417 3 7 561 
Nonmetallic mlnerals 2. 222 293 414 

Total mining. EE 2, 950 2, 789 3, 076 4, 091 4, 903 
Iron and steel products !...... 2. 22 l.c cl l.l... 9, 081 7,376 5, 544 7, 607 8, 653 
Nonferrous metal products. .._-.....-...-..-.----.-- 1, 942 1, 659 1,774 2, 136 2, 264 
Products of petroleum and coal ee 1, 360 1, 326 1, 684 2, 253 3, 228 


Stone, clay, and glass products....................... 1, 137 1, 147 1, 562 1, 910 2, 174 


! Including ordnance. 


Equipment and Materials.—Expenditures on new plant and equip- 
ment by the mining industry in the United States fotaled $800,000,000 
in 1948 compared with $690,000,000 in 1947, the United States De- 
partment of Commerce reports. In both years the outlay constituted 
4 percent of the total spent on expansion and replacement by all 
domestic industries. 

In underground bituminous-coal and lignite mines, the tonnage 
cut by machines first reached 25 percent in 1900, 50 percent in 1913, 
75 percent in 1927, and 91 percent in 1944, and it was 91 percent in 
1948. In these underground soft-coal mines, the quantity mechani- 
cally loaded first exceeded 10 percent in 1930, 25 percent in 1938, and 
50 percent in 1944, and it established a record ob. 64 percent in 1948. 
Bituminous-coal and lignite mines purchased 723 mobile loaders, 17 
scrapers, 1,025 mechanical-loading conveyors, and 230 “mother” 
haulage conveyors in 1948, according to the Bureau of Mines. 

Industrial explosives sold for consumption in the United States in 
1948 reached & new high of 725,227,173 pounds compared with 651,- 
390,937 pounds in 1947 (revised to include liquid-oxygen explosive). 
Of the 1948 total, 126,282,153 pounds were permissible high explo- 
sives, 550,085,616 pounds were high explosives other than permissible, 
33,239,700 pounds were black blasting powder, and 16,561,539 pounds 
were liquid-oxygen explosives. Coal mining used 46 percent of these 
explosives, construction (railway and other) 18 percent, nonmetal 
mining (including quarrying) 17 percent, metal mining 16 percent, 
and other activities 3 percent. 
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Productivity. —Production of bituminous coal and lignite in 1948 
for the third successive year exceeded 6 net tons per man-day, although 
Bureau of Mines data indicate a somewhat i ower productivity in 
1948 (final figures) than in 1946-47. e: rate of output of anthracite 
in 1948—2.8 tons per man-day—was higher than in any year before 
1939 but lower than the 1941 record E 3 tons. Anthracite produc- 
tivity is only half that for soft coal because anthracite seams are steeply 
pitching and thus less adaptable to mechanical cutting and loading. 
About 1.47 gross tons of usable iron ore per man-hour were produced 
in 1948, according to preliminary Bureau of Mines figures; this 
represents greater efficiency than in any year since 1941. 


TRANSPORTATION 


Railroads.—More than half of all rail freight in the United States 
is mineral. Class I railroads in 1948 loaded 1,508 million short tons 
of revenue freight, of which 430 were bituminous coal, 48 anthracite, 
23 coke, and 344 were other products of mines (including petroleum). 
These compare with 1,538, 446, 49, 23, and 330, respectively, in 1947, 
according to the Interstate Commerce Commission. 

Pipe Lines.—Interstate and export movements of natural gas 
(including gas stored or lost in transmission) in 1947 were 1,402 billion 
cubic feet, over one-third of the total marketed production of the 
United States. N atural-gas pipe lines now exceed railroads in milage. 
Petroleum refineries vol & total (intrastate and interstate) of 
1,475 million barrels of crude by pipe line in 1948 compared with 
1,363 million barrels in 1947. 


Shipments of various mineral products in the United States, by method of 
transportation, 1947-48, in thousands of short tons 


1947 1948 


Mineral product 
a Boat | Truck | Total | Rll | Boat | Truck | Total 


re | eee | ere | ee | ei | oea | aoa 


OS EE 28,898| 713) 5,637| 35,248) 31,243 673, 6,493) 38,409 


Bituminous... ._......-------.-..- 527, 282/29, 803} 55,859] 612, 944) 498, 194; 26, 735| 58, 280} 583, 189 

Pennsylvania anthracite.......... 48, 240|...... 6, 962 55, 202! 47,299|....... 7, 610 54, 909 
Coke (including breeze) .............. 30, 2 1,161| 2,077) 33,582) 30,193| 1,100} 2,010| 33,303 
Fluorsper...........................- 269 60|.....---- 329 260 T2 iassa 332 
Fuel briquets !.... cl LLL. 2,596... 741 3,337, 2,550].... 713| 3,263 
Iron and manganiferous ore........... 20, 300 85, 200)... .. 105, 500| 22, 700| 91, Am... 114, 100 
Petroleum...----.-------------------- 2 6, 852166, 577 (2) 3 73, 429| 3 8, 460, 76, 720 (2) 3 85, 180 
Sand and gravel...................... 75, 942/19, 003| 182, 478| 4 277, 423| 78, 889 18, 839; 211, 231| * 308, 959 
Slag—iron last Iurpngace --------- 11, 218 284 7, 640 19,142| 11,066 145 9, 216 20, 427 
Stone, crushed........................ 74, 360 22, 259 97, 898| ! 194, 517| 80, 114| 25, 243 108, 744| 5 214, 101 


! Including packaged fuel 

3 Transportation by truck included with railroads. 

3 In addition, 202, 949 thousand tons in 1947 and 219,646 thousand tons in 1948 were transported by pipe line. 
i San addition, method of transportation not specifled for following, in thousands of tons: 1947—10,237; 


10, 
i In addition, method of transportation not specifled for following, in thousands of tons: 1947—11,620; 


CONSUMPTION AND SELF-SUFFICIENCY 


Record consumption of the following important minerals was 
&chieved in 1948: Petroleum, natural ga s, natural gasoline (with 
liquefied petroleum gases), sulfur, salt, p osphate rock, potash, lime, 


REVIEW OF THE MINERAL INDUSTRIES 7 


gypsum, cement, sand and gravel, stone, barite, ilmenite, and feldspar. 
ot a single metal was consumed in tonnages equal to previous highs, 
although use of lead was greater in 1948 than in any year except 1947. 

Consumption of bituminous coal declined 5 percent in 1948 com- 
pared with 1947, but anthracite increased 4 percent. The gain by 
petroleum was 9 percent, natural gas 12 percent, and natural gasoline 
and liquefied petroleum gases 9 percent. Consumption of iron ore, 
manganese ore, and molybdenum was 5, 8, and 24 percent, respec- 
tively, greater in 1948. Of the base metals (primary and secondary), 
3 to 4 percent more zinc and tin were used in 1948 but 3 percent less 
copper and lead than in 1947. Consumption of virgin aluminum was 
27 percent greater in 1948 but was still below demand, particularly 
for building products such as roofing and siding. Apparent consump- 
tion of major chemical and fertilizer minerals increased in 1948 as 
follows: Sulfur, fluorspar, potash, and barite, 7 to 9 percent; phosphate 
rock, 4 percent; and salt, 2 percent. Sales of carbon black for domes- 
tic use dropped 7 percent, reflecting a smaller demand for rubber 
and a lower ratio of synthetic to natural rubber output. Cement, 
lime, sand and gravel, stone, and clay gained 7 to 12 percent, and 
calcined sum 25 percent. 

A detailed study of consumption of slab zinc by uses, grades, and 
regions during World War II was published.? 


Consumption and self-sufficiency of the United States in various mineral 
products in primary form in 1948 


AK | E 
ne pro-| sump- 
Mineral Unit duction tion (pri- d 
mary) | cent) 1 
Antimony AA Short ton8.....-------------------- 5, 970 15, 455 39 
Bauzrite....---------------- AN ER long tons (dried equiva- 1, 457 2, 725 53 
ent). 
Cement. «oo cu lis D e adu Thousand barrels (376 pounds)...... 208, 889 | 202,040 103 
cue Nee Short (ONS E 3, 619 | 875,033 (3) 
Bituminous and lignite 3. .._.....- Thousand short tons..............-- 594,000 | 531,161 112 
Pennsylvania antbracite e EE 57,140 50, 200 114 
balt A ceu T. ShOrIttoDs. eun IIA 290 2, 525 11 
DDef.. e s e Thousand short tons................ 835 1,214 69 
Diamonds, industrial.........-...... Thousand carats...... A, AA 4 10, 418 |........ 
A A Short COS eet ee 333, 900 | 406, 269 82 
Oraphité. ooo ccc E tee 9, 949 20, 770 48 
Iron ore (usable)..................... Thousand gross Long... 101, 003 | 100, 499 101 
Legio... ee cr pena de eu s LN Thousand short tons................ 390 655 60 
Manganese ore. loo A A A 131 1, 538 9 
MEU a ceca Flasks (76 poonndsh. ------------ 14, 388 46, 253 31 
Mica, sheet and punch............... Short (ONS AM ics 135 5, 505 2 
Molybdenum........................ |----- lte 13, 353 12, 578 106 
Nickel- A A A A E Ee 883 93, 558 1 
Petroleum 3.........................- Million barrels... .................-- 2, 016 2, 108 96 
Phosphate rock. ....................- Thousand long tons................. 9, 388 7,7 122 
Platinum group...................... Troy ounces.........--.----2--.---- 13, 741 | 250, 227 b 
Potasio NEC RM Thousand short tons K30........... 1, 140 1, 108 103 
Quartz, rodio-grade A A AA 61, 600 |........ 
Sulfur, oatlee.  .. lll... Thousand long tons................. 4, 869 3, 720 131 
d EE ias EE 6 59, 863 (3) 
KIT EE Short (ONS WEE 2, 003 4,427 45 
PANGS soe ee ote E A US QO MEME CERE 629,977 | 923,000 08 


1 Ratio of production to consumption. 
3 Leas than 0.5 percent: 

3 Preliminary figures. 

4 Imports for consumption. 


3 Ransome, Alfred L., Consumption of Slab Zinc in the United States by Industries, Grades, and Geo- 
erena Piman 1940-45, Including a Summary of Consumption Since 1900: Bureau of Mines Inf. Circ. 
, 29 pp. 
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Productivity. —Production of bituminous coal and lignite in 1948 
for the third successive year exceeded 6 net tons per man-day, although 
Bureau of Mines data indicate a somewhat lower productivity in 
1948 (final figures) than in 1946-47. The rate of output of anthracite 
in 1948—2.8 tons per man-day—was higher than in any year before 
1939 but lower than the 1941 record of 3 tons. Anthracite produc- 
tivity is only half that for soft coal because anthracite seams are steeply 
pitching and thus less adaptable to mechanical cutting and loading. 
About 1.47 gross tons of usable iron ore per man-hour were produced 
in 1948, according to preliminary Bureau of Mines figures; this 
represents greater efficiency than in any year since 1941. 


TRANSPORTATION 


Railroads.—More than half of all rail freight in the United States 
is mineral. Class I railroads in 1948 loaded 1,508 million short tons 
of revenue freight, of which 430 were bituminous coal, 48 anthracite, 
23 coke, and 344 were other products of mines (including petroleum). 
These compare with 1,538, 446, 49, 23, and 330, respectively, in 1947, 
&ccording to the Interstate Commerce Commission. 

Pipe Lines.—Interstate and export movements of natural gas 
(including gas stored or lost in transmission) in 1947 were 1,402 bilhon 
cubic feet, over one-third of the total marketed production of the 
United States. Natural-gas pipe lines now exceed railroads in milage. 
Petroleum refineries received & total (intrastate and interstate) of 
1,475 million barrels of crude by pipe line in 1948 compared with 
1,363 million barrels in 1947. 


Shipments of various mineral products in the United States, by method of 
transportation, 1947-48, in thousands of short tons 


1947 1948 


Mineral product 
B Boat | Truck | Total n Boat | Truck | Total 


Ë Óazpa | ——Ó | a —Mg—M | e mam | ee | ———— | —MM 


EE ——Á— — cee 28,898|  713| 5,637| 35,248} 31,243 673, 6,493) 38,409 
Bituminous...................... 527, 282,29, 803! 55, 859| 612, 944| 498, 194| 26, 735| 58, 260| 583, 189 
Pennsylvania anthracite.......... 48, 240]...... 6,962}  55,202| 47,299)....... 7,6101 54,909 

Coke (including breeze).............. 30, 344| 1,161] 2,077| 33,582| 30,193} 1,100! 2,010) 33,303 

Ae e EE 269 60j...----- 329 260 rg PEERS 332 

Fuel briquets !......... . ... s... 2,5981...... 741 » 337 2, 550]... .... 713 3, 

Iron and manganiferous ore........... 20, 300/85, 200).....-.. 105, 500} 22, 700| 91, 400/......-- 114, 100 

Petroleum...........................- 2 6, 852,66, 577| (2) 373, 429| 18,460| 76,720] (3) 3 85, 180 

Sand and gravel...................... 75, 942/19, 003| 182, 478| * 277, 423) 78, 889| 18, 839| 211, 231| 4 308, 959 

Slag—iron blast furnace..............- 11,218) 284) 7,640} 19,142) 11,066 145} 9,216) 20,427 

Stone, crushed........................ 74, 360/22, 259| 97, 898] * 194, 517| 80,114} 25, 243) 108, 744| $ 214, 101 

! Including packaged fuel. 


3 Transportation by truck included with railroads. 
2 In addition, 202, 949 thousand tons in 1947 and 219,646 thousand tons in 1948 were transported by pipe line. 
4 In addition, method of transportation not specified for following, in thousands of tons: 1947—10,237; 


10,308. 
In ae method of transportation not specified for following, in thousands of tons: 1947—11,620; 


0, 
CONSUMPTION AND SELF-SUFFICIENCY 


Record consumption of the following important minerals was 
achieved in 1948: Petroleum, natural gas, natural gasoline poe 
liquefied petroleum gases), sulfur, salt, phosphate rock, potash, lime, 
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Wholesale prices of all commodities as a group, according to the 
Bureau of Labor Statistics index (1926=100), rose 9 percent from 
152.1 in 1947 to 165.1 in 1948 and for farm products alone 4 percent 
from 181.2 to 188.3. The indexes for various mineral products were 
as follows: 


Product 1947 1948 | Product 1947 1948 
Anthracite.. 222-222 ee 117.6 130.3 || Fertilizer materials -.-.------ 105. 6 116.1 
Bituminous coal.................. 157. 6 187.0 || Iron and steel. occ. 133.7 155. 2 
Brick and ue... 140.0 156.3 || Nonferrous metals 2... 140.3 157.5 
Cement. o a iz 115.7 130.5 || Paint and materials... 162. 6 159.8 
Chemicals........................ 118.7 | 126.1 || Petroleum products............... 90. 2 122.1 
Coke MD 166.6 | 207.1 || Structural steel... 134. 5 163. 7 


EMPLOYMENT, WAGES, AND SAFETY 


Employees in the mining industry in 1948 averaged 985,000, 5 
percent more than in 1947 and 13 percent more than in 1946, according 
to the Bureau of Labor Statistics. 

Earnings per full-time employee in the mining industry in 1948 
averaged $3,395, 9 percent greater than in 1947 ind 25 percent greater 
than in 1946. 


Number of employees and average earnings in mining and related manufacturing 
industries, 1946-48 


[U. S. Bureau of Labor Statistics] 


Number of full-time equiva- | Average annual carnings per 


lent employees (thousands) full-time employee 
Industry 
1946 1947 1948 1946 1947 1948 
Bituminous coal and lignite............... 391 428 447 $2, 724 $3, 213 $3,387 
Be el EEN 82 80 82 2, 890 3, 125 3, 427 
Petroleum and natural gas..-------------- 221 234 258 2. 519 3,167 3, 574 
le ENEE 58 100 101 2, 036 2, 000 3, 347 
Nonmetallic minerals..................... 89 95 97 2.371 2, 663 2, 979 
Total mining....................... 871 937 085 2, 719 3, 114 3,395 
Iron and steel products !.................. 1, 670 1, 863 l, sp 2, 696 3, 063 3,392 
Nonferrous metal products................ 408 483 461 2,717 2, 963 3, 273 
Products of petroleum and coal........... 219 228 237 3,183 3, 610 4, 063 
Stone, clay, and glass products............ 474 503 521 2, 380 2, 014 2, 919 


! Including ordnance. 


The average number of days worked by the mining and metallur- 
gical industries (exclusive of petroleum and steelmaking) was 250 
(preliminary figure) in 1948 compared with 260 in 1947 and 240 in 
1946, &ccording to the Bureau of Mines. 

The safety record of the mineral industries in 1948 was the best in 
the 37 years for which statistics are available. The injury frequency 
rate improved from 53.3 per million man-hours in 1947 to 50.8 in 1948. 
The number of fatalities decreased from 1,414 in 1947 to 1,229 in 1948. 
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United States consumption of coal, sulfur, cement, phosphate rock, 
potash, and molybdenum in 1948 was more than equaled by domestic 
ción leaving important tonnages for export. In addition, the 

ation met its needs in iron ore and nearly so in petroleum. Of 
crucial importance is the fact that the United States in 1948 had to 
import more than 90 percent of its requirements of manganese, 
chromium, uranium, tin, nickel, platinum, tantalum, sheet mica, 
industrial diamonds, asbestos, and radio-grade quartz. 


STOCKS 


Bituminous-coal inventories held by consumers were enlarged 33 
percent and those of anthracite in the hands of producers were in- 
creased 37 percent during 1948, continuing the trends of 1947. 

Industry stocks of pig iron, primary lead in all forms, and tin in 
concentrates or pig were 62, 16, and 19 percent larger, respectively, 
at the end of 1948 than at the beginning of the year. (The tin figure 
includes metal owned by the Reconstruction Finance Corporation.) 
On the other hand, producers’ and fabricators’ holdings of refined 
copper decreased 8 percent, producers’ stocks of aluminum declined 
15 percent, and industry stocks of slab zinc fell 21 percent. 

Producers of nonmetallic minerals lowered their stocks of sulfur 4 
percent and potash 24 percent in 1948, following the 1947 trend. 
But producers increased s 11 and 61 percent, respectively, the ton- 
nages of portland cement and phosphate rock on hand. 


PRICES 


Mineral prices gained another 20 percent in 1948 and reached a 
level double those of 1940, according to the Bureau of Mines index of 
producers’ realizations on 24 minerals representing all but a few 
percent of the total value of United States mineral production. Asa 
group, fuels duplicated their 24-percent price rise of 1947, metals were 
up 15 percent, and nonmetallics (other than fuels) 9 percent. 

Of the 24 major minerals, the sharpest price advances in 1948 were 
for natural gasoline and cycle products (44 percent), crude petroleum 
(34 percent), lead (24 percent), and pig iron (22 percent). Rises of 
10 to 20 percent were made in the unit prices of bituminous coal, 
ferro-alloys, cement, phosphate rock, anthracite, zinc, and lime. The 
only notable price decline was for potash—5 percent. 


Weighted average price index of 24 major mineral commodities, 1942-48 


[1940 = 100] 
Group 1942 1943 1944 1945 1946 1947 1948 ! 
Minerals (all groups) ..........- 114.7 119.7 122.7 125.3 138.7 168.5 202.8 
Metals 3. ooo 114.2 117.1 118. 0 120. 9 132.4 156. 6 180. 5 
Mineral fuels. ............... 116.2 122. 6 126.9 129. 5 145.3 181.7 226. 0 
Nonmetals (other than 
Or AAA 108.8 112.0 113. 7 115.4 122.2 134. 6 146.0 


! Preliminary. 
2 Includes bonus payments on copper, lead, and zinc, 1942-47. 
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Wholesale prices of all commodities as a group, according to the 
Bureau of Labor Statistics index (1926=100), rose 9 percent from 
152.1 in 1947 to 165.1 in 1948 and for farm products alone 4 percent 
from 181.2 to 188.3. The indexes for various mineral products were 
as follows: 


Product 1947 1948 Product 1947 1948 


Anthracite... ooo 117.6 130.3 || Fertilizer materials................ 105. 6 116. 1 
Bituminous coal.................. 157. 6 187. 0 || Iron and steel. 2 00 eee 133. 7 155. 2 
Brick and tile..................... 140.0 156 3 || Nonferrous metals................. 140.3 157.5 
Cement. eoe a 115.7 130. 5 || Paint and materials... 162.6 159. 8 
C hemicals....................-... 118.7 | 126.1 || Petroleum products............... 90. 2 122.1 
een EEN 166.6 | 207.1 || Structural steel... 134.5 163. 7 


EMPLOYMENT, WAGES, AND SAFETY 


Employees in the mining industry in 1948 averaged 985,000, 5 
percent more than in 1947 and 13 percent more than in 1946, according 
to the Bureau of Labor Statistics. 

Earnings per full-time employee in the mining industry in 1948 
averaged $3,395, 9 percent greater than in 1947 and 25 percent greater 
than in 1946. 


Number of employees and average earnings in mining and related manufacturing 
industries, 1946-48 


[U. S. Bureau of Labor Statistics] 


Number of full-time equiva- | Average annual earnings per 


lent employees (thousands) full-time employee 
Industry A ce A Poa ee 
1946 1947 1948 1946 1947 1948 
Bituminous coal and lignite............... 391 428 447 $2, 724 $3, 213 $3, 387 
A DLBTACIie ss ui uomo ep Res IECRL uer 2 50 82 2, 590 3, 125 3, 427 
Petroleum and natural gas......-......... 221 234 258 2,819 3,167 3,574 
Met a aa 88 100 101 2,636 2, 990 3,347 
Nonmetallic minerals.-.......--..--..---- 89 95 97 2, 371 2, 663 2, 979 
Total mining....................... 871 937 985 2, 719 3, 114 3,395 
Iron and steel produceis! 1, 670 1, 863 1, 566 2, 696 3, 063 3,392 
Nonferrous metal Droducts. 498 483 461 2,717 2, 963 3, 273 
Products of petroleum and coal..........- 219 228 237 3,183 3, 610 4, 063 
Stone, clay, and glass produets............ 474 503 521 2, 380 2, 674 2, 919 


1 Including ordnance. 


The average number of days worked by the mining and metallur- 
gical industries (exclusive of petroleum and steelmaking) was 250 
(preliminary figure) in 1948 compared with 260 in 1947 and 240 in 
1946, according to the Bureau of Mines. 

The safety record of the mineral industries in 1948 was the best in 
the 37 years for which statistics are available. The injury frequency 
rate improved from 53.3 per million man-hours in 1947 to 50.8 in 1948. 
The number of fatalities decreased from 1,414 in 1947 to 1,229 in 1948. 
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FOREIGN TRADE? 


Imports of mineral products by the United States in 1948 were a 
third more than exports—a reversal of the foreign trade balance in 
1947 and a return to the usual situation. This resulted primarily 
from a decline in coal shipments abroad and from larger entries of 
foreign petroleum, tin, and other nonferrous metals. The principal 
mineral imports, in order of value in 1948, were petroleum, copper, 
tin, diamonds, and lead. The leading exports were coal, petroleum, 
and copper. 


Principal mineral products Re SE rds exported from the United States, 


[U. S. Department of Commerce] 


Value (thousand dollars) 


Mineral 


IMPORTS 


Fuels: Petroleum (thousand barrels)... 

Ores and concentrates: 
Bauxite (long tons)........-....... 
Chromite (short tons)............... 
Copper (short tons of metal) ........ 
Iron ore (thousand long tons) ....... 
Lead (short tons of metal) .......... 
Manganese ore(thousand short tons). 
Tin (long tons of metal)............. 
Tungsten (short tons of metal)...... 


Metals (including scrap): 
Aluminum (short tons) ............. 
Copper (short tons)................. 272, 071 339, 846 418, 821 
Lea (nor GODS) PAPA nn 103, 345 1 176, 493 284, 902 
Nickel (short tons).................. 104, 734 88, 408 106, 939 


Platinum group (troy ounces)....... 

Tin (long tons) ..................... 

Zinc (short tons)...................- 
Nonmetallic minerals: 


Asbestos (short tons) ............... 18, 731 
Diamonds (thousand carats): 
|j! MC 1 159,135 | 196,061 | 100, 705 
Industrie). 14,208 | 113,313 | 32,522 
Mica (short tons) .. -................ 7, 19 7,469 | 15,546 


EXPORTS 


uels: 
Anthracite (thousand short tons)... 
Bur noue coal (thousand short 
OS) RE 
Petroleum (thousand barrels)....... 
Metals (Including scrap): 


F 
63, 844 90, 220 | 86,203 


087 | 1 528, 700 | 392, 869 


41, 209 1 68, 667 45,925 | 238, 
14, 132 99, 074 | 116, 763 


42, 574 46, 356 39, 737 


Aluminum (short tons) ............. 10, 132 33,188 | 29,003 
Copper (short tons)................. 137,102 | 199,875 | 109, 773 
Iron, scrap (thousand short tons)... 3, 385 19,854 | 12,516 
Molybdenum (short tons)........... 37 2, 232 2, 999 
Nickel (short tons).................. ; 16,700 | !11,036 8, 004 
Zinc (short tons).......-..---.------ 61, 070 117, 567 73, 101 12, 691 27,051 | 19,189 
Nonmetallic minerals: 
Cement (thousand barrels) ......... 5, 163 0, 970 5, 922 13, 485 21,667 | 20,917 
Phosphate rock (long tons) .........| 633,340 753,317 | 1,141, 364 5, 453 7,005 | 10, 485 
Potash materinls (short tons).......| 120, 727 124, 909 128, 068 8, 039 8, 686 8, 289 
Sulfur, native (thousand long tons) li !1,189 1 1, 299 1,263 | 121,590 | 125,388 | 26,779 


1 Revised figure. 


3 Fi on imports and exports compiled by M B. Price, of the Bureau of Mines, from records of the 
U.8. Department of Commerce. 
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INCOME AND TAXATION 


The income of all enterprises in the mining industry was 1,438 
million dollars in 1948 compared with 1,102 in 1947 and 687 in 1946. 
These totals are before deduction of depletion charges and taxes. 
Federal and State taxes on corporate income in the mining industry 
ranged between 27 and 34 percent in 1942-48 and were 33 percent 
in 1948. 


Income and corporation taxes of mining and related manufacturing enterprises 
in the United States in 1948, in millions of dollars ! 


[U. 8. Department of Commerce] 


Corporate income 


Income 
emicuit SS OF unin na 
Industry Taxes Divi- Sorpo ran 
(Federal | dend | Undis- | mota | Tied | total 
d y tributed risós 
State) ments p 

Bituminous coal and lignite............... 113 73 110 296 57 353 
ii A ese toe e nr Ux. 17 19 12 48 3 51 
Petroleum and natural gas................ 145 128 181 454 201 655 
[15:17 ME ECCLE IER 75 69 240 249 
Nonmetallic minerals..................... 36 31 56 123 7 130 
Total mining....................... 386 347 428 1,161 277 1, 438 
Iron and steel products 2.................. 1, 006 418 1, 028 2, 452 110 2, 562 
Nonferrous metal products................ 282 155 831 
Products of petroleum and coal. .......... 602 439 1, 182 2, 280 
Stone, clay, and glass products............ 227 135 579 57 636 


! Before deduction of depletion charges. 
3 Including ordnance. 


MINERAL POLICY DEVELOPMENTS 


Economic Cooperation with Europe.—The European Recovery 
Pro (Marshall Plan) was defined and implemented by passage of 
the Economie Cooperation Act of 1948 (title I, Public Law 472, 80th 
Cong.) E April 3, 1948; the Foreign Aid Appropriation Act 
1949 (Pu ic Law 793, 80th Cong), approved June 28, 1948; and 
various bilateral treaties between the United States and each of the 
16 participating European countries. The legislation established the 
Economic Cooperation Administration and provided it with $5,000,- 
000,000 to promote industrial and agricultural production in the par- 
ticipating countries, to further the soundness of European finances, and 
to stimulate international trade. 

Commodity procurements authorized by ECA during its first year, 
ended April 2, 1949, totaled 1.3 billion dollars, of which 41 percent 
was for food and feed, 29 percent for mineral products, 7 percent for 
machinery and vehicles, and 23 percent for textiles, forest products, 
tobacco, and chemicals. Of the 363 million dollars authorized for 
mineral products, 179 were for nonferrous metals, 153 for petroleum 
and products, 17 for iron and steel, and 14 for nonmetallic minerals. 
In addition, 17 million dollars were allotted to rehabilitate coal, iron, 
and nickel mines, 59 million to build steel mills, and 2 million for an 
aluminum plant. 
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In each participating country the person or firm receiving ECA 
commodities pays his respective government for them in local cur- 
rency. Thus each cooperating government has a “counterpart fund" 
in its own currency that equals the dollar grants made to the country 
as ECA aid. Such funds may be used for exploration, development, 
Panl modernization, plant expansion, or transportation. In this way 
acilities are being improved for producing coal and nitrate in France 
and for completing steel plants begun in Italy during World War II. 
At least 5 percent of each counterpart fund is to be spent for strategic 
materials exported to the United States. Among the first of such 
shipments arranged for was graphite from Madagascar and palm oil 
from Indonesia. 

Stock Piling.—Meeting the objectives of the National Stock Pile is 
expected to cost $3,217,000,000. About one-fourth of this had been 
either spent ($242,000,000) or obligated ($540,000,000) by the end of 
1948. 

The strategic and critical materials subject to stock piling are de- 
fined by the Munitions Board as “‘ those raw or semiprocessed materials 
that are required for essential uses in a war emergency, and whose 
procurement in adequate quantities, quality or time 1s sufficiently 
uncertain for any reason to require prior provision for their supply.” 
Such materials are classified by the Munitions Board into three EE 

Group 1-a comprises “those strategic and critical materials for 
which stock piling is deemed necessary to insure an adequate supply 
for a future emergency primarily because of a dependence on foreign 
sources of supply.” As of September 23, 1948 (Munitions Board 
Circular 53), the strategic materials in group 1-a consisted of 18 agri- 
e materials and some 33 minerals and metals. The latterwere 
as follows: 


Antimony. Corundum. Mica—Continued 
Asbestos: Diamonds, industrial. Muscovite splittings. 
Chrvsotile. Graphite: Phlogopite splittings. 
Amosite. Amorphous lump. Monazite. 
Bauxite: Crystalline flake: Nickel. 
Metal grade. Crucible grade. Platinum-group metals: 
Abrasive grade. Lubricant and pack- Iridium. 
Beryl. ing grade. Platinum. 
Bismuth. Iodine. Quartz crystals. 
Cadmium. Kyanite. Rutile. 
Celestite. Lead. Talc, steatite, block. 
Chromite: Manganese ore: Tantalite. 
Metallurgical grade. Battery grade. Tin. 
Refractory grade: Metallurgical grade. Tungsten. 
Type A. Mercury. Vanadium. 
Type B. Mica: Zinc. 
Cobalt. Muscovite block, good Zirconium ores: 
Columbite. stained and better. Baddeleyite. 
Copper. Muscovite film. Zircon. 


t Falco, Tom, ECA's Strategic Materials Division: Eng. and Min. Jour., vol. 149, No. 9, September 1948, 
pp. 70-74. 
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Group 1—b is stated to include “those strategic and critical materials 
for which stock piling is deemed necessary to insure an adequate 
supply for a future emergency primarily because of the lack of the 
means for obtaining adequate domestic production to meet emergency 
needs.” This definition is so inexact that it literally includes every- 
thing in group l-a. It was meant to cover only those stock-piled 
semiprocessed materials whose existing processing capacity represents 
a rate of domestic production inadequate to meet emergency require- 
ments. On the group 1-b list September 23, 1948, were no agricul- 
tural products and two mineral products: 


Jewel bearings: Jewel bearings—Continued 
Instrument jewels, except vee jewels. | Watch and time-keeping device jewels. 
Sapphire and ruby vee jewels. Sapphire and ruby. 


Group 2 materials, although strategic, “are not recommended 
for stock-pile purchase but offer supply problems which will require 
either further study before a final determination can be made on 
stock piling or other action to assure adequate supplies in a future 
emergency.” Materials relegated to group 2 as of September 23, 
1948, include 15 agricultural products and 24 mineral products. The 
latter were: 


Aluminum. Glass, optical. Platinum-group metals: 
Asbestos, Canadian chry- Graphite, crystalline fines. Osmium. 

sotile. Iron ore. Palladium. 
Barite. Magnesium. Rhodium. 
Chalk, English. Mica: Ruthenium. 
Chromite, chemical grade. Muscovite block, Radium. 
Cryolite, natural. stained and lower. Scrap, iron and steel. 
Diamond dies. Phlogopite block. Selenium. 
Emery. Molybdenum. Talc, steatite, ground. 
Fluorspar: Petroleum and petroleum 

Acid grade. products. 


Metallurgical grade. 


Mining Subsidies.—Under the Premium Price Plan in effect Feb- 
ruary 1, 1942, to June 30, 1947, the Federal Government subsidized 
overquota mine production of copper, lead, and zinc. A report 
contains an organization summary, chronology of activities, and 
fifteen statistical tables on metal recoveries, premiums paid, and 
costs. 


TECHNOLOGY 


A review of 37 ore deposits developed in North America in the past 
decade was published in 1948. Papers were written on the thickness 
of coal seams,’ the making of blast holes by means of a flame,’ and 
progress in heavy-medium separation.? Reports were made on 
research in fuel production and utilization,’ including synthetic 


5 Olund, Henning E., and Gustavson, Samuel A., The Premium Price Plan—Its Cost and Its Results: 
pne. and Min. Jour., vol. 149, No. 12, December 1948, pp. 72-78. 

* Joralemon, Ira B., Geology and the New Mines: Min. and Met., vol. 29, No. 496, April 1948, pp. 226-232. 

? Young, W. H., and Anderson, R. L., Thickness of Bituminous Coal and Lignite Seams Mined in the 
United States in 1945: Bureau of Mines Inf. Circ. 1142, 1948, 17 pp. 

5 Zimmerman, J. H., Jet-Piercing Up-to-Date: Eng. and Min. Jour., vol. 149, No. 3, March 1948, np. 74-76. 

* Beall, John V., Recent Developments in Heavy-Density Separation: Min. and Met., vol. 29, No. 501, 
September 1948, pp. 488-492. 

1? Cattell, R. A., and others, Report of Petroleum and Natural-Gas Division, Fiscal Year 1947: Bureau of 
Mines Inf. Circ. 7484, 1949, 65 pp.; Fiscal Year 1948: Inf. Circ. 7532, 1949, 64 pp. 

Fieldner, A. C., and others, Annual Report of Research and Technologic ‘ork on Coal, Fiscal Year 1947: 
Bureau of Mines Inf. Circ. 7446, 1948, 113 pp.; Fiscal Year 1948: Inf. Cir. 7518, 1949, 87 pp. 

Klosky, Simon, An Index of Shale-Oi] Patents: Bureau of Mines Bull. 467, 1948, 332 pp. 
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liquid fuels... The Bureau of Mines published a series of 18 reports 
containing core-drill data from a $2,250,000 wartime investigation of 
Arkansas bauxite deposits.? An issue of Mining and Metallurgy 
was devoted largely to the operations of the United States Smelting, 
Refining € Mining Co.? (German innovations in metallurgy were 
described. 

In the field of health and safety in the mineral industry, the Bureau 
of Mines published a bibliography,” lists of equipment rated as 
permissible in coal mining,’ and reports of research in recent years." 


WORLD REVIEW 


World production of petroleum, chromite, cement, native sulfur, and 
phosphate rock were at record heights in 1948. The largest gains in 
1948 over 1947 were made by tin concentrates (33 percent) and chro- 
mite and bauxite (each 27 percent). World output of iron ore, petro- 
leum, cement, native sulfur, salt, and fluorspar increased 10 to 20 
Se The only drastic decline was in mercury recovery (27 per- 
cent). 

North America.—A number of descriptions of the Quebec-Labrador 
iron-ore occurrences ! were published in 1948. Plans were under way 
for developing a deposit near Allard Lake, Quebec, containing 125 
million tons of ore averaging 30 to 40 percent titanium dioxide.’ 
Known reserves of high-grade bauxite (50 percent Al;O; and 2 percent 
SiO.) on Caribbean islands total 350 million tons, 90 percent of which 
is in Jamaica and the remainder in Haiti and the Dominican Republic.” 
The status of mine taxation in Mexico was outlined.” 


11 Bureau of Mines, Synthetic Liquid Fuels 1948 Annual Report of the Secretary of the Interior: Rept. of 
Investigations 4456-4458, 1949, 143 pp. 
Dee Frank A., Conversion of Coal to Oil and Gas: Min. and Met., vol. 29, No. 499, July 1948, pp. 388- 
3 Malamphy, M. C., and others, Investigation of Arkansas Bauxite: Bureau of Mines Rept. of Investiga- 
tions 4251-4268, 1948, 1,837 pp. 

18 Mining and Metallurgy, vol. 29, No. 502, October 1948, pp. 427-582. 
A dls Tyler as German Metallurgical Practice Reviewed: Min, and Met., vol. 29, No. 498, sec. 1, June 

pp. . 

13 Davenport, Sara J., Bibliography of Bureau of Mines Publications Dealing with Health and Safety in 
the Mineral and Allied Industries, 1910-46: Bureau of Mines Tech. Paper 705, 1948, 154 Pp. 

16 Hooker, A. B., Permissible Mine Equipment Approved to January 1, 1947, with Appended List of 
Available Flame-Lamp Fuels: Bureau of Mines Inf. Circ. 7432, 1948, 44 pp. 

Hooker, A. B., Permissible Mine Equipment Approved During the Calendar Yer 1947: Bureau of Mines 
Inf. Circ. 7465, 1948, 5 pp. 

17 Harrington, D., Activities of the Health and Safety Division, Bureau of Mines, United States Depart- 
ment of the Interior, During the War Years, 1941-45: Bureau of Mines Inf. Circ. 7487, 1949, 40 pp. 

wis, Bernard, Report of Research and Technologic Work on Explosives, Explosions, and Flames, 

Fiscal Years 1947 and 1948: Bureau of Mines Rept. of Investigations 4502, 1949, SE 

12 Engineering and Mining Journal, That Labrador Iron Ore: Vol. 149, No. 11, November 1948, pp. 88-92, 

Melcher, Norwood B., Quebec-Labrador as a Future Supply of Iron Ore for the United States: Bureau of 
Mines Mineral Trade Notes, vol. 27, No. 4, suppl. 29, October 1948, 11 PP: 8 figs. 

Retty, J. A., Labrador—North America's Newest Great Iron-Ore Field: Min. and Met., vol. 29, No. 501, 
September 1948, pp. 480-483. 
bar Mining and Metallurgy, Rich Titanium Strike Enters Development Stage: Vol. 29, No. 503, Novem- 

r 1948, pp. 615-617. 
EEN O. C., Caribbean Aluminum Ores: Eng. and Min. Jour., vol. 149, No. 6, June 1948, pp. 


d Bratter, Herbert, Mexico's Tax Jumble: Eng. and Min. Jour., vol. 149, No. 10, October 1948, pp. 92-94. 
Burnham, J. Kellogg, Mining Taxes in Mexico: Bureau of Mines Mineral Trade Notes, vol. 26, No. 4, 
suppl. 25, April 1948, 19 pp. 


REVIEW OF THE MINERAL INDUSTRIES 15 
Comparison of world and United Bates EES of principal minerals in 1947 
an 


[Compiled by B. B. Mitchell and P. Roberts) 


1947 1948 
World | United States World | United States 
Minerals AA, A 
Per- 
of 
world 
Fuels: 
Anthracite... aee eue dee eege? 8, 51, 836 43 
Bituminous coal and eae E 533 538, 865 YA 
Petroleum (thousand barrels)...........-- 2, 016, 282 50 
Metals: 2 
Ades E Ee E 566 45 
SIMON A A c NER 5 12 
Arsenic, White A A PO 18 84 
Beuzlte 22 eee 1, 481 18 
Coe A cents e es A, 8| (9 
ecu rtp ODDS 757 33 
Eur A A ee 857 88 840 36 
ES Eo: OR.) EE 2,165 7 2, 025 7 
BEE 1 94, 586 51 102, 855 49 
pe nel, se CR 64, 559 65 56,214 50 
E E PEET IE 400 31 363 28 
UT A E 11 55 9 47 
EE 119 3 119 3 
Mee AD flasks). ............... 23 14 14 12 
GE um (Mo content). ....---------- E e e i 
Platinum group (honsana troy 02.)......- 18 4 19 4 
Silver (thousand tro Ee 38, 887 2 39, 228 2 
Tin d long tons). ................ () Q ( (5 
Tin (smelter; thousand ] long tons)......... 33 24 
ten concentra EE 3 12 13 
Zinc (smelter) 8... e 728 46 42 
Nonmetallic minerals 
¡A LL c cL LLL Ll Lc LLL c cese 22 8 3 
eror Gc so so oe este ewnscee 315 38 87 
Diamonds gem (thousand carats)........| | 9,742 |...........|].———..|] 10,028 |..—........|.——..- 
air RI A AS 46 790 38 
Gypsum ARA PPREAR EE 42 5, 000 44 
MBgnoBllo. alcances cera robes 18 2, 000 ( 
MiB EE 00 73 64 
Phosphate rock 8_....--------------------- 55 16, 982 52 
are (K30 equivalent)................- 31 3, 000 84 
p^. Hore M RENE 11 9, 000 10 
Salt, common... c c.l cl. lll... 38 42, 488 35 
Sulfur, native (thousand long tons)....... 93 5, 300 92 
Tale and pyrophyllite 3. ............ 48 1, 070 44 


ted, particularly as regards U. 8. 8 


; DT desi ted xA smelter are from both Ge and domestic ores. 
: Ex HET 4 R. 

0.5 Peel cent 
th acm pp 


4 60 percent WO; basis. 
? Bureau of Mines not at liberty to publish figures. 


Europe.—A series of articles on the status of mining in Austria, 
Belgium, Denmark, France, Germany, Italy, Luxembourg, Nether- 
lands, and Portugal and in their overseas territories appeared in 
Engineering and Mining Journal (October-December 1948). Various 
minerals in France,” coal in Spitzbergen,? and mercury in Spain ^ 


zu ehh Charles Will, French Mineral Position: Min. and Met., vol. 29, No. 501, September 1948, pp. 


8 Ljone, Odmund, Spitzbergen—Norway's Arctic Coal Treasure: Min, and Met., vol. 29, No. 498, Sect. 1, 
June 1948, pp. 330-332. 
1968 ZC Evan, Almaden—World's Greatest Mercury Mine: Min. and Met., vol. 29, No. 493, January 
pp. 6-8. 
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were described. The Bureau of Mines reviewed coal and coke prac- 
tices in Germany.* 

Asia.—An exhaustive study of the mineral resources of China was 
published.” Supplements to Bureau of Mines Mineral Trade Notes 
in 1948 included reports on Asiatic bauxite, Chinese aluminum and 
magnesium, and Japanese manganese (metallurgy), cement, copper, 
mercury, gold, and silver. Other notable papers described coke 7 
and sponge iron ? in Japan, rehabilitation of Philippine mines,? 
Middle East petroleum (including forecasts for 1951),% and undeve- 
loped Turkish reserves of coal, petroleum, chromite, manganese, and 
nonferrous metals.?! 


Mine production index numbers for various countries, 1943 and 1947-48 
[United Nations index numbers, 1937 2100] 


Country 1943 | 1947 | 1948 Country 1943 1947 1948 
Algeria........-.---2.....- 27 130 () Morocco, French. ....... 51 171 192 
Belgium 3... (1) 95 105 || Netherlands (coal only). 92 71 77 
Conadi. 113 107 122 || Southern Rhodesia...... 92 74 O) 

LR TEE 120 118 124 Sweden 3... 126 145 150 
Czechoslovakia............ (1) 104 113 || Tunisia... 14 82 96 
Greece (1939 2100) 1... (!) 16 20 || Turkey... ooo... 120 139 150 
Hungary (1937-352 100) 4... 6 117 134 || United Kingdom........ (1) 77 82 
italy (19382100)..........- 1) 95 88 United States... 118 133 138 
JAPON E A 131 60 71 || Yugoslavia.............- () 186 (1) 
Moien)... 96 99 94 


1 Figure not available. 

2 Comprises coal, coke, petroleum products, gas, and electricity. 
3 Comprises metal mining, metallurgy, and metal products. 

4 Includes iron smelting. 

$ Includes nonferrous metallurgy. 


25 Lowry, H. H., and Rose, H. J., Some Observations on German Coal Research and Developments: 
Bureau of Mines Inf. Circ. 7422, 1948, 27 pp. 
Reed, Frank H., Some Observations on Coking Practice in Germany: Bureau of Mines Inf. Circ. 7462, 


1948, 74 pp. 
Rhodes, E. O., German High-Temperature Coal-Tar Industry: Bureau of Mines Inf. Circ. 7409, 1948, 117 


pp. 

23 Dickerman, Nelson, Mineral Resources of China: Bureau of Mines Foreign Minerals Survey, vol. 2, 
No. 7, January 1945, 226 pp. 

27 Reid, William T., Low-Temperature Carbonization of Coal in Japan: Bureau of Mines Inf. Circ. 7430, 
1948, 82 pp. 

28 Johnston, Theo. L., Sponge Iron in Japan: Bureau of Mines Inf. Circ. 7440, 1948, 12 pp. 

22 Bocricke, W. F., Rehabilitation of Mines in tbe Philippines Progresses: Eng. and Min. Jour., vol. 149, 
No. 3, Murch 1948, pp. 60-63. 

9 Bauer, C. J., Middle East Oil and World Markets: Min. and Met., vol. 29, No. 500, August 1948, pp. 
436-442. 

31 Lorenz, Emil-Paul, The Undeveloped Mineral Reserves of the Turkish Republic: Min. and Met., vol. 
29, No. 504, sec. 1, December 1948, pp. 654-657. 
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presented in preceding editions of Minerals Yearbook. Fuel 
statistics for 1948, except for Pennsylvania anthracite, are 
prelmminary. 


HER statistical summary corresponds in form and content with those 


STATISTICAL PROCEDURE 


Coverage.—Statistics used in this chapter to derive total mineral 
production of the United States and of individual States represent 
primary products only; that is, they exclude products from scrap. 
Insofar as practicable, the figures pertain to production exclusively 
from domestic mines. Geographically, the figures represent the 48 
States, the District of Columbia, the Philippine Islands (through 1945 
only), and the Territories of Alaska, Hawaii, and Puerto Rico. Data 
for United States possessions, such as the Canal Zone, Guam, and 
Virgin Islands, are not compiled. The Bureau of Mines does not 
canvass producers of gem stones, carbon dioxide, and mineral waters, 
but estimates for gem stones and mineral waters are included in the 
United States total. 

Units of Measurements.—In expressing quantities of minerals, the 
Bureau of Mines has adopted the weight units (or in some instances, the 
volume or piece units) commonly employed by each individual indus- 
try. The unit of value is the United States dollar. No adjustment is 
made for fluctuations in the purchasing power of the dollar. 

Stage of Production Measured.— Measuring the total mineral pro- 
duction of the United States and individual States at the crude-ore 
stage (rather than at the refined stage) would provide statistics most 
indicative of mine output. However, totals have not been derived 
strictly for the crude stage alone, largely because of the impracticability 
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. of obtaining meaningful values for ores of gold, silver, copper, lead, 
and zinc. Instead, the State totals in this chapter represent each 
mineral at the earliest stage of production for which a value is reported. 
The United States totals are on the same basis, except that they in- 
clude iron, ferro-alloy metals, and aluminum valued at the smelter 
rather than at the mine. 

Relationship of United States Totals to State Totals.—The total of 
United States mineral production differs from the sum of those of 
the 48 States, the District of Columbia, and Alaska in that the United 
States total includes: (1) Pig iron valued at the smelter instead of 
iron ore at the mine; (2) aluminum and ferro-alloy metals valued at 
the smelter and regardless of whether from foreign or domestic ores; 
(3) gold, silver, lead, copper, and zinc mint, refinery, or smelter 
production rather than mine output; (4) natural gas valued at points 
of consumption instead of at wells;! (5) certain lead and zinc pig- 
ments—sublimed blue lead, sublimed white lead, leaded zinc oxide, 
and zinc oxide—and certain smelter and refinery byproducts, such as 
arsenic, bismuth, cadmium, minor metals, and sulfuric acid, whose 
States of origin are not reported; (6) estimates for gem stones and 
mineral waters, for which no canvasses are conducted; and (7) data 
for Hawaii, the Philippine Islands (through 1945), and Puerto Rico. 

Elimination of Duplication.—In numerous instances in the tables of 
this chapter, production is shown both in the crude and in the re- 
fined stages, but in virtually every instance duplication is eliminated 
by including in the totals the value of each mineral at one stage only. 

or example, the values of coke made from coal, oil asphalt from 
petroleum, and lead and zinc pigments from metal are excluded from 
the totals. Likewise (but in these instances discounting the crude 
material rather than the refined product), the values of clay used in 
making heavy clay products or cement, and of limestone used in 
making lime or cement, are excluded from the totals. 

Planned Revisions.—The general United States totals are to be 
improved in the near future by revisions that will eliminate virtually 
all of the inadequacies indicated in the three preceding paragraphs. 


GENERAL TABLES 


The following tables present salient production data of the mineral 
industry of the United States as a whole. 


Value of mineral products of the United States, 1880-1948 ! 


Nonmetallic 
Year Metallic ———ÀM—M———4.— Grand total 
Fuels 1 Other Total 
A eegen eee coset $190, 881, 000 $120, 241, 000 $56, 341, 000 $176, 582, 000 $367, 463, 000 
188) e 192, 663, 000 149, 798, 000 60, 659, 000 210, 457, 000 403, 120, 000 
B82 EE sce. 219, 070, 000 170, 479, 000 63, 557, 000 234, 036, 000 453, 106, 000 
INS. EECH 201, 131, 000 185, 760, 000 61, 170, 000 246, 930, 000 448, 061, 000 
1884.. ....--------- iege oe 182, 784, 000 165, 825, 000 58, 431, 000 224, 256, 000 407, 040, 000 


See footnotes at end of table. 


1 Both the United States total and the State totals include natural gas valued at points of consumption 
for years before 1943. 
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Value of mineral products of the United States, 1880-1948 !'—Continued 
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Grand total 
235, 189, 789, 000 


Total 
69, 185, 762, 000 
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a ea 9» e 24. ^ e ^ 


Nonmetallic 
Other 
385, 
409, 
407, 
430, 
466, 
431, 
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553, 
665, 
647, 
761, 
1, 024, 
780, 
921, 
173, 
2306, 
266, 
249, 
1, 037, 
1, 109, 
975, 
899, 
954, 
311, 
634, 
894, 
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65, 954, 027, 000 |130, 682, 252, 000 | 38, 503, 510, 
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1 Figures for earlier years not available. 
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GENERAL SUMMARY 


HE labor force in the mineral industries gained 3 percent in 1948 

to an average of 722,300 men working daily. These men worked 

250 days or 10 less than in 1947. The average shift worked at 
mineral operations in 1948 was 7.92 hours, which was nearly \-hour 
shorter than in 1947. The total man-hours of worktime in 1948 
declined 3 percent from 1947 owing to the fewer days of work and the 
shorter shift that more than offset the increased employment. Despite 
the decrease in aggregate worktime, output from mineral operations 
in 1948 was at record levels in both tonnage and dollar volumes. It 
is apparent that output per man-hour was increased in 1948. The 
increase in productivity probably was attained principally from in- 
creased mechanization and from greater utilization of open-pit and 
strip-mining methods. 


Salient statistics of employment and injury experience in the mineral] industries 
in the United States, 1944-48, by industry groups 


| 1944 | 1945 1946 1947 ! 1948 2 
Average number of men working daily: 3 
Coal mines. 453, 937 437, 921 463, 079 $ 469, 100 485, 600 
Metal mies 2... 2l c LLL LLL l.l. 10, 413 61, 294 65, 234 71, 228 72, 000 
Nonmetal mines........... 22... LL. 11, 261 10, 371 11, 312 12,176 12, 200 
OUunrtriesg. EE 58, 476 98, 180 70, 265 15, 245 78, 200 
Coke plants... ue e ENEE 24, 766 22, 987 21, 410 23, 705 25, 000 
Metallurgical plants..................- 58, 085 46, 467 44, 954 49, 082 49, 300 
Total EE 676, 938 637, 220 676, 254 700, 536 122, 300 
Average number of active mine-days: è ho 
Coal oe... 281 250 221 4 244 229 
Metal mines e 289 288 219 75 277 
Nonmetal mines... 282 291 291 292 234 
QUATIOS lid 268 201 271 270 232 
Coke plants xc. cceocilcuaau oa cantón 351 344 337 350 350 
Metallurgical plants................... 329 329 284 313 315 
go EG 287 271 240 260 250 


See footnotes at end of table. 


1 Data on petroleum, natural gas, sand and gravel, and clay industries and on iron smelting and steel 
industries are excluded from this chapter. 


SO 


EMPLOYMENT AND INJURIES IN THE MINERAL INDUSTRIES 8] 


Salient statistics of employment and injury experience in the mineral industries 
in the United States, 1944-48, by industry groups— Continued 


1944 1945 1946 1947 ! 1948 2 
Man-days worked, in thousands: ¢ 
Coal mines..........................-. ? 127, 500 113, 424 103, 847 4 114, 285 111, 014 
Meta] moine... 20, 349 17, 673 16, 238 19, 567 19, 918 
Nonmetal mines......................- ? 3,173 3, 016 297 3, 555 3, 470 
A A ncn Lee en un 15, 691 15, 376 19, 262 , 996 22, 052 
Coke plants. . 2 ee 8, 687 7, 915 7, 205 8, 293 8, 753 
Metallurgical plants. ..--............- 19, 113 15, 268 12, 783 15, 353 15, 514 
TOM Locos at es 7 194, 513 172, 672 162, 632 182. 049 180, 721 
Man-hours worked, in thousands: $ m 
Coal mines 5... ..... Lc. Ll Ll .l.- 1, 078, 474 958, 591 879, 628 4 933, 190 867, 500 
Metal mines... 163, 027 141, 295 130, 406 157, 024 160, 480 
Nonmetal mines....................... 25, 760 24, 613 26. 877 28, 809 28, 350 
QUATTIOS ee 129, 302 127, 168 158, 528 171, 979 180, 440 
Coke plants..........................- 69, 590 64, 375 57, 710 66, 119 09, 540 
Metallurgical plants................... 152, 326 121, 491 101, 673 122, 630 124, 200 
De, cocina lc cacas 1, 618, 479 1, 437, 533 1, 354, 822 1, 479, 751 1, 430, 510 
Number of injuries: m 
Fatal: 
Coal mines. ` 2-22 1, 298 1, 068 968 1, 165 1, 010 
Metal mines. ...................... 130 96 90 126 101 
Nonmetal mines.................... 17 16 26 12 15 
Te el EE 73 53 55 75 73 
oke plants. ocio 15 18 8 15 17 
Metallurgical plants. .............. 38 19 20 21 13 
Totál c. 22cm reu TEE 1, 571 1, 270 1,167 L 414 1, 229 
Nonfatal: i 
Coal mines........................ 63, 691 57,117 85, 350 58, 200 54, 045 
Metal mines. ooo 8, 894 6, 922 7, 345 8, 293 7, 515 
Nonmetal mines..................- 1, 283 1, 145 1, 369 1, 308 1, 165 
A 4, 437 4, 121 5,137 5, 504 5, 010 
Coke plants.......... ............ 988 835 810 926 905 
Metallurgical plants. .............. 4, 158 3, 271 2, 704 3, 228 2. 810 
Total- os ss suomi 83, 451 73, 411 72, 805 77, 459 71, 450 
Injury rates per million man-hours: T 
atal: 
Coal mines. ....................... 1.20 1.11 1.10 1. 25 1.16 
Metal mines. ............... cru . 80 . 08 . 69 . 80 . 63 
Nonmeta] mines 2-2... . 66 .65 .97 .42 .53 
o 2. o cru lc encore Teens . 56 .42 . 35 44 . 40 
oke plants. 0.0. o. .22 .28 .14 .23 . M 
Metallurgical plants..............- .25 .16 . 20 .17 .10 
Total- EE . 97 . 88 86 96 86 
Nonfatal: SE A A GE We 
Coal mines. ............. c LLL... 59. 06 59. 58 62. 92 62. 37 02. 30 
Metal mines. ooo. 54. 56 48. 99 56. 32 52.81 46. 83 
Nonmetal mines................... 49. 81 46. 52 50. Y 45. 40 41. 09 
aS mE RON scc NE 34. 32 32. 41 32. 40 32. 00 27.77 
“oke plants. ......... MEDALS NS 14.20 12. 97 14. 04 14. 01 13.01 
Metallurgical plants..............- 27.30 26. 92 27. 48 26. 32 22. 62 
W Otel BEE 51. 56 51.07 53. 74 52. 35 49. 05 


1 AU data are final, except that data on coal mines are preliminary. 

3 Preliminary figures based on an average of 75 percent coverage. 

3 Average number of men at work each day mine was active. Because absenteeism and labor turn-over 
are taken into consideration, this number is lower than number of men available for work as measured by a 
count of names on pay roll. 

1 Preliminary figure based upon 70 percent coverage of the industry. 

3 Average in whicb operating time of each mine is weighted by average number of workers in mine. 

* Totals of man-days and man-hours are additions of the rounded subtotals and may differ slightly from 
totals obtained before rounding. 

? Revised figure. 

3 Data included for bituminous-coal mines are on portal-to-portal basis. 
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The safety record of the extractive industries in 1948 was the best 
annual record in the 37-year statistical history of these industries. 
The over-all frequency rate of 50.81 fatal and nonfatal injuries per 
million man-hours of worktime was a marked improvement over the 
corresponding rate of 53.30 in 1947. There were 1,229 fatal injuries 
during the year, 185 fewer than in 1947. The fatality rate of 0.86 
per million man-hours was considerably better than the rate in the 
preceding year and lower than that of any year except 1946, in which 
the rate was also 0.86. The relatively favorable fatality experience 
in 1948 resulted largely from a significant reduction in the number of 
fatal injuries in anthracite and bituminous-coal mining. Nonfatal- 
injury experience was also appreciably better than in 1947. In fact, 
the rate of 49.95 nonfatal injuries per million man-hours was lower 
than that of any year for which injury statistics are available. Al- 
though most of the mineral industries improved their nonfatal-injury 
records in 1948, the greatest decreases in nonfatal injury-frequency 
rates occurred in meta urgical plants, quarries, metal mines, and non- 
metal mines. 

Work Stoppages.—The mineral-mining industries were affected by 
work stoppages to a greater extent than any other segment of the 
economy during 1948 rel because of prolonged labor-management 
disputes in the bituminous-coal industry. The 10,514,400 man-days 
of idleness resulting from work stoppages in mining operations 
amounted to more than 30 percent of the total man-days lost in the 
country because of stoppages, according to the United States De- 
partment of Labor. Excepting the records of 1943 and 1946, this 
was the largest annual total for mining since 1927. The 1948 work 
stoppages hampered the mining industries considerably more than in 
1947, when 2,561,380 man-days of work were lost through strikes. 

During the year there were 623 work stoppages in the mineral in- 
dustries. Of these, 561 strikes causing a loss of 9,560,000 man-days 
were at bituminous-coal mines, 26 with a loss of 274 000 man-days 
were at anthracite mines, 11 with a loss of 473,000 days were at metal 
mines, and 5 causing a “loss of 114 ,000 days were at metallurgical 
plants (primary smelters and refiners of nonferrous metals). Time 
lost ux h stoppages was not significant in the other mineral indus- 
tries. Labor-management disputes at bituminous-coal mines ac- 
Hs for more than 90 percent of the total man-days lost in the 
mining industries. Several stoppages in anthracite mining resulted 
from sympathy strikes in support of the demands of the United Mine 
Workers for effectuation of a welfare and pension plan for bituminous- 
coal miners. 

The first major strike (one involving more than 10,000 men) started 
in the bituminous-coal industry on Ma rch 15 as a result of & dispute 
over activation of the miners’ pension and welfare fund. President 
Truman appointed a board of inquiry under the national emergency 
provisions of the Taft-Hartley Act on March 23. The board's report 
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was followed on April 3 by & court order instructing the union to 
order the miners back to work and directing the parties to resume 
collective bargaining. There was no immediate response to this in- 
junction, and on April 7 the Government filed a request for contempt 
action against the union and its president, John L. Lewis. On April 
19 the union and Mr. Lewis were found guilty of contempt of court; 
the union was fined $1,400,000, and its president was fined $20,000. 
Virtually all miners were back at their jobs on April 26. "This stop- 
page involved 320,000 workers and lasted from March 15 to about 
April 25, although not all workers were idle for the entire period. It 
caused the loss of about 8,080,000 man-days of work. Because of 
this dispute, a sympathy strike started on April 6 in anthracite mines, 
where approximately 30,000 men remained away from work 2 to 8 
days. 
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FiGURE 1.—Trends in employment and injury experien in the mineral industries of the United States, 
1348. 


Negotiations for a new wage agreement were concluded successfully 
by the commercial bituminous-coal operators and labor before the 
1947 contract expired. The new agreement made no change in daily 
working time but increased the payment to the United Mine Workers 
of America Welfare and Retirement Fund to 20 cents per ton of coal 
mined for use or for sale. 

However, on July 6 about 42,000 workers in "captive" bituminous- 
coal mines were involved in a work stoppage that lasted for 9 days 
when management refused to accept the union shop provision in the 
1948 contract previously agreed upon with the commercial-mine 
D The captive-mine operators filed an unfair-labor-practice 
charge against the union with the National Labor Relations Board, 
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contending that the provision violated the Labor-Management 
Relations Act (Taft-Hartley Act). About 40,000 commercial miners 
stopped work in a sympathy strike. The NLRB charged the union 
with a violation of the act and gave the union until July 13 to answer 
the charges. On that date the strike was settled temporarily when 
the operators accepted the union-shop clause with the provision that 
it would be modified if subsequent court rulings so required. "This 
stoppage involved 82,000 workers and caused approximately 528,000 
man-days of idleness. 

Injury Experience.—All major disasters (a single accident in which 
five or more men are killed) in both 1948 and 1947 occurred in the coal- 
mining industry. The six major disasters in 1948 were in bituminous- 
coal mines, whereas in 1947 there were three disasters in bituminous- 
coal mines and three in anthracite mines. There were 49 deaths 
caused by the 6 major disasters in 1948, compared with 179 deaths 
from disasters in 1947. The Centralia mine explosion in March 1947, 
which killed 111 men, caused the 1947 disaster record to be extra- 
ordinarily high. Anthracite mines had no disasters in 1948, whereas 
3 disasters at these mines resulted in 33 fatal injuries in 1947. "The 
improvement of the major-disaster record of eet mines over that of 
1947 was responsible, to a great extent, for the more favorable fatality 
experience of coa] mines, as well as that of the mineral industries as a 
whole, in 1948. 

The history of the coal-mining industry shows that progress has 
been made in recent years in lowering both the frequency and severity 
of major disasters. In the 21-year period, 1910-30, there was an 
average of 11 disasters with 264 deaths per year. However, in the 
18 years since 1930 the annual average has been 5 disasters with 88 
deaths. Thus, for the period since 1930, the frequency of disasters 
has been less than one-half that of the earlier period, and the severity 
has been one-third. Needless to say, the fact that there were six 


Employment and injury experience of thie S ei industries of the United States, 
1931 


Number of injuries| Injury rates per 


Men Average million man-hours 


f : Man-days Man-hours 

Year pibus pin worked worked mmc EMIL CENE EE DREES 
Fatal | Nonfatal| Fatal | Nonfatal 

1931. .........- 784, 347 188 | 147,602, 799 | 1,288,135,808 | 1,707 04, 021 1. 33 72. 99 
1032: cse 671, 343 165 110, 655, 616 062, 924, 915 1, 368 66, 028 1. 42 68. 57 
1888.2. 2 677, 722 181 122, 787, 658 1, 058, 245, 650 1, 242 70, 158 1.17 66. 30 
198834.. ...------ 739, 817 195 144, 566, 133 1, 167, 723, 543 1, 429 79, 211 1. 22 67. 83 
1035... lu. 783, 139 195 182, 354, 170 1, 215, 316, 764 1, 495 80, 070 1. 23 65. 88 
10996... 824, 514 216 177, 920, 334 1, 420, 233, 543 ], 686 90, 608 1. 18 63. 53 
T037 AAA 859, 951 217 186, 790, 283 1, 482, 241, 908 1, 759 94, 466 1. 19 63. 73 
1938. .........- 774, 894 187 145, 056, 875 1,144, 137, 296 1, 369 69, 1. 20 61. 13 
1039. erst Siet 788, 925 202 159, 388, 490 1, 251, 169. 210 1,334 73, 253 1. 07 58. 55 
1940. .......... 801, 926 219 175, 663, 792 1, 385, 128, 234 1, 716 80, 856 1. 24 58. 37 
1941...........| 835,095 234 195, 425, 228 1, 541, 335, 277 1, 621 87, 911 1. 05 57. 04 
1942...........| 802,040 200 208, 739, 906 1, 653, 284, 620 1, 862 91, 675 1.13 55. 45 
1943........... 747, 486 277 207, 350, 643 1, 668, 340, 394 1, 799 88, 449 1. 08 53. 02 
1944... ......... , 287 | 1 194, 512, 359 1, 618, 479, 042 1,571 83, 451 . 97 51. 56 
EM Set 637, 220 271 172, 672, 431 1, 437, 533, 530 1, 270 73, 411 88 51. 07 
1946. .......... 676, 254 240 162, 630, 674 1, 354, 822, 190 1,167 72, 805 86 53. 74 
1947 3... 700, 536 260 182, 049, 005 1, 479, 751, 399 1,414 77,459 96 52.35 
1948 3... 722, 300 250 180, 721, 000 1, 430, 510, 000 1, 71,450 86 49. 95 


1 Corrected figure. 
3 Partly preliminary. 
3 Preliminary. 
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disasters in bituminous-coal mines in 1948 demonstrates pressing need 
for more intensified work to control the hazards that cause disasters 
in coal mines. 

The number of fatal injurics declined in each of the major branches 
of the mineral industries except nonmetal mines and coke ovens, 
which together reported an increase of five fatalities over the compa- 
rable total in 1947. The greatest decrease in the number of fatal 
injuries occurred in bituminous-coal and anthracite mines, which had 
155 fewer fatal injuries than in 1947. Metallurgical plants recorded 
the greatest percentage decrease in the number of deaths—13 in 1948 
compared with 21 in 1947. The total of 1,229 fatal injuries was 185 
less than in 1947 and was lower than that of any year except 1946, 
according to fatality statistics on the mineral industries first compiled 
in 1911. 

Nonfatal-injurv experience improved appreciably during 1948. 
The total of 71,450 nonfatal injuries in all mineral industries was lower 
than that of any year since 1938, when man-hours of worktime were 
much lower than in 1948. The nonfatal injury-frequency rate of 49.95 
per million man-hours was lower than in any year for which injury 
statistics are available for the mineral industries of the country. In 
1948 all major groups of the mineral industries had fewer nonfatal 
injuries and lower nonfatal injury-frequency rates than in 1947, 


NATIONAL SAFETY COMPETITION 


The National Safety Competition, conducted annually by the 
Bureau of Mines, has been an effective means of promoting accident- 
prevention work in the mines and quarries of the country. Many 
of the 509 mineral operations (a record enrollment for any contest 
year) achieved outstanding safety records in 1948. Of the enrolled 
mines and quarries, 115 operations attained injury -frec records. 
Aggregate worktime at these injury-free plants was more than 11 
million man-hours. Trophy awards for the best safety records in 
each of the six groups of the competition were made to the following: 

Anthracite Underground Mines.— The Hunter Tunnel mine of the 
Philadelphia & Reading Coal & Iron Co., Ashland, Pa. 

Bituminous-Coal Underground Mines.—The Reliance No. 7 mine 
of the Union Pacific Coal Co., Reliance, Wyo. 

Metal Underground Mines.—The Fraser mine of the Oliver Iron 
Mining Co., Fraser, Minn. 

Nonmetal Underground Mines. The Ironton mine of the Alpha 
Portland Cement Co., Ironton, Ohio. 

Open-Pit Mines.— The Spruce mine of the Oliver Iron Mining Co., 
Eveleth, Minn. 7 

Quarries.—The Hanover mine of the Bethlehem Steel Co., Han- 


over, Pa. 
COAL MINES 


The safety record of coal mines in the United States in 1948 was 
better than in 1947. The preliminary frequency rate of 63.46 injuries 
(fatal and nonfatal) per million man-hours of worktime was lower 
than in any other year except 1944 and 1945. On a production basis, 
the injury frequency rate of 83.84 injuries (fatal and nonfatal) per 
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million tons of coal mined was the best annual record in the statistical 
history of the coal-mining industry in the United States. During 1948, 
1,010 fatal injuries occurred in coal mining, a reduction of 155 from 
the number of deaths charged to the industry in 1947. The fatality 
rates of 1.16 per million man-hours and 1.54 per million tons were 
more favorable than the corresponding rates in the preceding year. 
The number of nonfatal injuries for the year likewise was considerably 
lower than in 1947, but the nonfatal-injury frequency rates for the year 
were only slight improvements over the corresponding rates in the 
previous year, since man-hours of exposure and production declined 
almost as significantly as the number of injuries. The drop in man- 
hours of worktime in the industry resulted from a slightly lower 
average length of shift and a decrease in the average number of days 
that coal mines were active. The average miner worked a 7.81-hour 
shift for 229 active days during the year, compared with a shift of 8.17 
hours for 244 days in 1947. The average workyear per man was 
1,786 hours, 203 hours less than in 1947. The average number of men 
working in the industry increased to 485,600, compared with 469,100 in 
the preceding year. 


BITUMINOUS COAL 


Employment.—The number of men working daily in bituminous-coal 
mines averaged 404,800 for 1948, a 4-percent increase over 1947. 
The results of a monthly canvass of bituminous-coal operations showed 
little variation in employment through the year. Work stoppages 
occurred in March and April, and the average number of men employed 
dropped to 391,300 in April, the lowest during 1948. Peak employ- 
ment—409,900— was attained in August. Although the labor force in 
bituminous-coal mines was higher than in 1947, man-hours of work- 
time fell to 715,720,000, & reduction of 8 percent from the total work- 
time in 1947. The reduced worktime resulted in part from the 8-hour 
portal-to-portal shift effective throughout 1948, whereas in 1947 & 
9-hour shift was worked during the first 6 months. During the year 
the average miner worked a shift of 7.95 hours for 223 workdays, 
compared with the shift of 8.35 hours and 239 workdays in the previous 
year. Thus, the average worker in bituminous-coal mines had a total 
workyear of 1,768 hours, 232 hours less than in 1947. Production in 
1948 was 599,518,229 tons (final figure), or 5 percent below 1947. 

Injuries.— Fatality experience in bituminous-coal mines was better 
in 1948 than in the preceding year. The total of 870 fatalities was 
120 less than the number killed in 1947. These fatalities occurred at 
rates of 1.22 per million man-hours and 1.45 per million tons, which 
were more favorable than the respective frequencies of 1.27 and 1.57 
in 1947. The rate per million tons for the year was the lowest in a 
statistical history of the industry extending over the past 75 years. 

There were nearly 4,000 fewer nonfatal injuries than in 1947. The 
total of 41,715 nonfatal injuries occurred at the rate of 58.28 per 
million man-hours, a slight improvement over the rate of 58.50 in 
1947. On a tonnage basis, the frequency rate of nonfatal injuries 
was 69.58 per million tons, compared with 72.47 in the preceding year.. 
The appreciable decline in the number of injuries in 1948 was partly 
offset by the decline in man-hours of worktime and tonnage. 
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Employment and injury experience at coal mines in the United States, 1944-48 


Number of Injury rates per 


ge Aver- injuries on man- 
en age | Man-da Man-hours ours 
Industry and year vorig E work worked = |————————— 


Bituminous-coal es: ! 
1044.00 -M 376, 203 1104, 694, 601 914, 925, 290 1,124 | 51,253 1. 23 56. 02 
1848 .........--.... 364, 997 93, 854, 353 817, 316, 198 925 | 46, 194 1.13 56. 52 
196. A zE- 385, 142 215 82, 849, 738 , 944 795 | 42, 817 1. 09 58. 81 
1947 re 390, 600 239 | 83, 510, 000 781, 190, 000 45, 700 1. 27 58. 50 
1948 (preliminary)...| 404, 800 90,072, 000 | 715, 720, 000 870 | 41,715 1. 22 58. 28 
Penn yivanis an 
mines: 
1944. NENNT E RE 71, 734 293 | 22,804,917 | 163, 549, 087 174 | 12, 438 1. 06 76. 05 
hr EEN 72, 924 268 19, 569, 421 141, 274, 969 143 | 10, 923 1.01 77.32 
1946. .---.---------- 77, 937 269 | 20,997, 263 151, 633, 250 173 | 12, 533 1.14 82. 65 
1947 (pre nary) --| 78, 500 265 20, 775, 000 152, 000, 000 175 | 12, 500 1.15 82. 24 
Se Ries oa DAY -..| 80,800 259 | 20, 942, 000 151, 780, 000 140 | 12, 330 .92 81. 24 
O mines: 
IK: VE 453, 937 281 |1127, 499, 518 |1,078, 474,377 | 1,298 | 63, 691 1.20 59. 06 
br LEE 437, 921 259 | 118, 423, 774 958, 591,167 1,068 | 57,117 1.11 59. 68 
¡A 463, 079 224 | 103,847, 001 | 879,628, 194 968 | 55,350 | 1.10 | 6292 
1947 atra rl as 469, 100 244 | 114, 285, 000 | 933, 190, 000 1,165 | 58, 200 1. 25 02. 37 
1948 (preliminary)...| 485, 600 229 | 111,014, 867, 500, 000 1, 010 | 54,045 1.16 62. 30 
1 Includes lignite. 
2 Revised figure. 


During the year there were 6 major disasters, which resulted in the 
death of 49 men—3 explosions killed 32 men, 2 falls of roof resulted 
in the death of 12 men, and 5 men died from suffocation when gases 
from a surface fire were pulled underground. The total of six disasters 
for the year was the highest number in any year since 1943, when seven 
disasters occurred in bituminous-coa] mines. However, the number 
killed in disasters was considerably lower than in 1947, when 146 men 
were killed in 3 disasters. 

The 870 fatal injuries were distributed to the following types of 
operations in 1948: 773 in underground workings, 53 in surface works 
associated with deep mines, and 44 in stripping operations. In under- 
ground workings, falls of roof and face caused 484 deaths, haulage 
154, explosions (major and local) 44, machinery 25, explosives 22, 
and electricity 19. Falls of roof and face was the only major cause 
of fatal injuries in bituminous-coal mines that proved to be à much 
greater hazard in 1948 than in 1947. Roof falls accounted for 56 
percent of the fatalities in 1948 compared with 47 percent in 1947. 

he Health and Safety Division of the Bureau of Mines has estab- 
lished a Roof Control Section to make investigations and conduct 
research to find ways to control this hazard more effectively. Sus- 
pennon iip roof supports or “roof bolting,” advocated by the 

ureau of Mincs, has been standardized in some mines and is now 
past the experimental stage. The fatality record of bituminous-coal 
mines in 1948 was better than in 1947 because of the significant drop 
in fatal injuries caused by haulage and explosions. 


ANTHRACITE 


Employment.—Employment at anthracite operations during 1948 
increased 3 percent over 1947 to an average of 80,800 workers in 1948. 
Results of a monthly canvass of the Bureau of Mines showed a gradual 
upward trend from a low of 78,300 workers in January to a high of 
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83,300 employees in November. This increased working force aver- 
aged 259 active working days during the year, compared with an aver- 
age of 265 days in the preceding year. The decrease in the average 
number of working days offset the increase in employment; as a result, 
the total worktime in anthracite mines—151,780,000 man-hours— was 
slightly lower than in 1947. Total production of 57,139,948 tons of 
anthracite was only slightly less than total output in the preceding 
year. 

Injuries.—Injury experience at anthracite mines was more favorable 
during 1948 than in 1947. The fatality rates of 0.92 per million man- 
hours and 2.45 per million tons were significantly lower than the rates 
of 1.15 and 3.06, respectively, for the preceding year. On the basis 
of both man-hours of exposure and total output of anthracite, these 
fatality rates stand out as the best annual records in the history of 
anthracite mining in the United States. Nonfatal injury-frequency 
rates likewise were improved in 1948. "The total of 12,330 injuries 
for the year had frequencies of 81.24 per million man-hours and 215.79 
per million tons, compared with & total of 12,500 injuries with rates 
of 82.24 and 218.57, respectively, in 1947. 

The 140 fatal injuries at anthracite mines occurred as follows: 121 
in underground workings, 12 in surface works associated with under- 
ground mines, and 7 in stripping operations. Falls of roof and face 
caused 85 fatalities, or 70 percent of the total in underground working. 
As was the case in bituminous-coal mining, the rate of occurrence of 
fatal injuries caused by this hazard was higher than in 1947. "The 
relatively favorable fatality experience in anthracite mining in 1948 
was due primarily to the lowering of the number of men killed in ex- 
plosions from 35 in 1947 to 2 in 1948. Haulage accidents caused six 
fewer fatalities in 1948 than in the year preceding, but this reduction 
was offset by an increase of six fatalities in stripping operations in 
1948. 

In 1948 there were no major disasters in anthracite mines, whereas 
in 1947 3 disasters, all explosions, resulted in the death of 33 workers. 
The disaster-record of the anthracite industry has been good in recent 
years—S of the past 10 years have been disaster-free. 


METAL MINES 


The safety record of metal mines for 1948 was much better than in 
1947. The over-all injury-frequency rate (fatal and nonfatal) was 
47.46 per million man-hours, which was significantly lower than the 
comparable rate of 53.62 for the preceding year. "The safety perform- 
ance of each of the metal-mining groups showed improvement over 
that of the year before. Nonfatal frequency rates declined in all 
groups. Fatality rates declined in all groups except gold-silver lode 
mining, in which the rate of 1.27 deaths per million man-hours was 
the same for both years. There was little change in employment in 
1948. The 72,000 metal miners worked 160,480,000 man-hours during 
the year, a very slight increase over the total worktime in 1947. 
Metal mines worked an average shift of 8.06 hours for 277 days. 
Thus, the average worker had a workvear of 2,229 hours, an increase 
of 24 hours over 1947. 
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Employment and injury experience at metal mines in the United States, 1946-48, 
by industries 


Injury rates per 


Men pg om in did eed me million man- 
work- an-da an-hours ours 
Industry and year ane aoe worke worked 
y 
days Fatal | Nonfatal| Fatal | Nonfatal 

Iron mines: 

1946_..._-....-..-...] 24,723 227 | 5,603,762 | 45,048, 416 25 1, 206 0.55 26.77 

1047 olore 26, 478 273 | 7,238,851 | 58,157,587 36 1, 403 . 62 24. 12 

1948 (preliminary)...| 26, 900 284 | 7,651,000 | 61, 920, 000 33 1, 460 . 53 23. 58 
Copper mines: 

1946........---...--.. 12, 969 276 3, 578, 349 | 28, 622, 003 23 1, 457 .80 50. 90 

1947 A AN 15, 654 305 4, 782, 153 | 38, 263, 818 32 1, 655 .84 43. 25 

1948 (preliminary)...| 16, 306 | 4,980,000 | 39, 850, 000 31 1, 580 . 78 39. 65 
Lead-zinc mines: 

1046. resa emn p pre 15, 934 265 | 4,228,143 | 33, 777, 747 30 2, 016 . 89 86.33 

Eeer 16. 628 268 4, 457, 549 | 35, 618, 006 33 3, 221 .93 90. 43 
1948 (preliminary)...| 16, 400 255 4, 182, 000 | 33, 470. 000 19 2, 925 . 57 87.39 

Gold -silver mines: 

A EEEN, 5,152 253 1, 305, 504 | 10, 203, 525 8 1, 000 . 78 98. 01 
1947............--.-- , 537 255 1, 414, 106 | 11, 063, 328 14 1, 192 1. 27 107. 74 
1948 (preliminary)...| 5,400 261 1, 407, 000 | 11, 000, 000 14 950 1.27 86. 36 

Gold placers: 
LIU 3, 458 212 732,683 | 6, 438, 065 1 220 .16 34.17 
047 AIN A AN 3, 920 212 830, 710 7,166, 257 3 230 . 42 32. 09 
1948 (preliminary)...| 4,100 217 888, 000 7, 660, 000 1 180 .13 23. 50 
Miscellaneous: ! 
1916.....----.......- 263 789, 562 6,315, 410 3 546 . 48 86. 46 
1942: 25: ao 3,011 280 843,616 | 6,755,376 8 592 1.18 87.63 
1948 (preliminary)...| 2,900 279 810,000 | 6,580, 000 3 46 63. 83 


! Includes antimony, bauxite, chromite, cobalt, manganese, mercury, molybdenum, pyrite, titanium, 
tungsten, and vanadium-uranium mines. 
IRON 


Employment.—The average number of men at work daily in iron 
mines increased slightly to a total of 26,900 in 1948. Iron mines 
averaged 284 active days during the year and had a total of 61,920,000 
hours of worktime, which was slightly higher than in 1947. "The 
average employee in iron mines had & workyear of 2,302 hours, or 106 
hours more than in the preceding year. 

Injuries.—The number of fatal injuries in iron mines declined 
slightly to 33, compared with 36 deaths in 1947. This decline in fatal 
injuries, together with increased exposure time in 1948, resulted in a 
rate of 0.53 death per million man-hours, an improvement over the 
rate of 0.62 for the preceding year. The increase in nonfatal injuries 
to 1,460 in 1948 was more than offset by the increase in worktime over 
that in 1947. Asa result, the nonfatal-injury rate of 23.58 per million 
man-hours was lower than the rate for the preceding year. 


COPPER 


Employment.—The number of men working in copper mines gained 
slightly to an average of 16,300 for the year. Copper mines averaged 
306 working days during the year and provided a total of 39,850,000 
man-hours of employment, a 4-percent increase over 1947. The 
average employee worked an 8-hour shift during the year and had 
2,445 hours of work, or approximately the same as in 1947. 

Injuries.—Despite the increased man-hours of worktime in 1948, 
both fatal and nonfatal injuries were reduced in number at copper 
mines. The rates of 0.78 fatality and 39.65 nonfatal injuries per 
million man-hours were much better than the corresponding rates in 
1947. 
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LEAD-ZINC 


Employment.—Available reports indicate that employment in 
lead-zinc mines declined below that of 1947 to & total of 16,400 men. 
Lead-zinc mines had an average of 255 working days during the year 
and worked a total of 33,470,000 man-hours, a decline of 6 percent 
from aggregate worktime at these mines in 1947. The average work- 
year per man was 2,041 hours, or 101 hours less than in 1947. 

Injuries.— The safety record of lead-zino mines was much better 
than in 1947. Fatality experience at these mines was improved 
greatly. In all, 19 men were killed in 1948, compared with 33 deaths 
in the preceding year. The rate of 0.57 death per million man-hours 
was a sharp improvement over the rate of 0.93 in 1947. Similarly, the 
2,925 nonfatal Dun: occurred at & rate of 87.39 per million man- 
hours, which was lower than the rate of 90.43 for 1947. 


GOLD-SILVER LODE 


Employment.—The employment of 5,400 men in gold and silver lode 
mines during the year was a slight reduction from the average number 
of men working at these mines in 1947. As these mines worked an 
average of 261 days, compared with 255 days in 1947, the total of 
11,000,000 man-hours of worktime was only slightly less than in 1947. 
Each employee averaged 2,037 man-hours of work during the year, 
or 39 more than in 1947. 

Injuries.— There were 14 fatal injuries in both 1948 and 1947 in 
gold-silver lode mines; the fatality rate of 1.27 per million man-hours 
was identical in both years. However, the number of nonfatal 
injuries was reduced 20 percent from the 1947 total to 950. The 
frequency rate of 86.36 per million man-hours was appreciably better 
than the rate of 107.74 in 1947. 


GOLD PLACER 


Employment.—The average number of men working daily in gold 
placer mines increased slightly to 4,100 in 1948. "These mines aver- 
apec 217 working days during the year, or 5 more than in 1947. 

otal man-hours of worktime increased 7 percent over the 1947 figure 
to a total of 7,660,000 man-hours. The average employee worked 
1,868 hours during the year, or 40 more than in 1947. 

Injuries.— There were 1 fatality and 180 nonfatal injuries in gold 
Dees mines during the year, compared with 3 fatalities and 230 non- 
atal injuries in 1947. "Thus, injuries were reduced at these mines 
despite increased exposure-time. The rates of 0.13 fatality and 
23.50 nonfatal injuries per million man-hours of work were marked 
improvements over the corresponding rates in 1947. 


MISCELLANEOUS METAL 


Employment.—The labor force of 2,900 men during the year was 
slightly lower than in 1947 in the mines of this group, which includes 
antimony, bauxite, chromite, cobalt, manganese, mercury, molyb- 
denum, pyrite, titanium, tungsten, and vanadium-uranium operations. 
These mines operated an average of 279 working days during the 
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year, virtually the same as in 1947. Total man-hours of worktime 
were slightly less than in the year preceding. These mines worked 
an average shift of 8.12 hours, compared with 8.01 hours in 1947. 
The average workyear per man was 2,269 hours, or 25 more than 
in the preceding year. 

Injuries.—The injury record of miscellaneous metal mines during 
the year was a significant improvement over that of the rie, Ge 
year, when their safety record was relatively unfavorable. The 
number of fatal and nonfatal injuries was reduced greatly; there 
were 3 fatal and 420 nonfatal injuries during the year, compared with 
8 fatal and 592 nonfatal injuries in 1947. The frequency rates of 
0.46 fatal and 63.83 nonfatal injuries per million man-hours were 
considerably lower than the corresponding rates of 1.18 and 87.63, 
respectively, in the year preceding. 


Employment and injury experience at nonmetal mines and quarries in the United 
States, 1946-48, by industries 


Injury rates per 


Men Tn n TEF TS RS — man- 
work- an-days -hours ours 
Industry and year E: DC worked worked 
y 
days Fatal | Nonfatal| Fatal | Nonfatal 
Nonmetal mines: ! 

¿AAA 11,312 291 | 3,296, 626 | 26,876, 871 26 1, 360 0. 97 50. 94 
AE dee a mer 12, 176 292 3, 554, 901 | 28, 809, 150 12 1, 308 .42 45, 40 
1948 (preliminary)...| 12, 200 284 | 3,470,000 | 28, 350, 000 15 1, 165 .53 41. 09 

es: 

Cement: ! 
EEE 25, 901 311 8, 063,361 | 64, 185, 021 12 834 19 12. 99 
00 ce gr BERE, , 184 315 8, 883, 904 | 70, 756, 640 26 820 .37 11. 59 
1948 (prelimi- 
e p PTR. , 700 327 9,377,000 | 75, 190, 000 24 800 .32 10. 64 
Limestone: 
o0 PERA YS 20, 850 234 4, 870, 876 | 41, 864, 367 26 1, 878 . 62 44.86 
O SIDA 21, 177 246 5, 218, 930 | 44, 209, 247 24 1, 921 . 54 43. 45 
1948 (prelimi- 
Lim oo. p CMM 21, 700 239 5, 190, 000 | 43, 900, 000 28 1, 735 . 64 39. 52 
Ame:? 
` PRA , 741 296 2,591,301 | 20, 657, 787 4 1,011 .19 48. 04 
A 9, 254 291 2, 690, 488 | 21, 669, 032 6 1, 022 , 28 47. 16 
1948  (prelimi- 
A A 9, 900 299 2, 962, 000 | 23, 710, 000 9 995 .38 41. 97 
Marble 
SES TOR Ee 2, 370 260 616, 200 5, 292, 902 |........ Ha di 32. 68 
Y IP ee 3, 165 202 830, 620 | 6,833, 627 2 200 . 29 29. 27 
1948 (prelimi 
NOTH). ss... 8, 100 243 754, 000 5, 900, 000 1 185 17 31.36 
Granite 
VR 5, 176 249 1, 288, 468 | 10, 930, 012 5 493 . 46 45. 11 
AGR TT 5, 726 253 1, 451,371 | 12, 003, 295 H 652 33 54. 32 
1948 (prelimi 
(o. A 6, 300 268 1, 687, 000 | 13, 810, 000 6 500 . 43 36. 21 
Traprock | 
WW bebe 2, 493 244 607, 405 | 5,125, 217 3 | 221 . 59 43.12 
E ST Mr KÉ 2, 470 242 597, 234 5, 080, 337 3 261 59 51. 37 
1948 (prelimi 
Bi nary).......--- 2, 600 232 604, 000 5, 090, 000 1 260 . 20 51. 08 
nte: 
(0 PAI 1, 323 274 361, 855 3, 330, 047 2 181 . 00 54. 35 
o AIM 1,740 267 465, 449 4, 174, 220 3 243 . 72 58, 21 
1948 (prelimi 
n Wh olds 1, 900 275 522, 000 4, 890, 000 3 195 61 39. 88 
Sandstone 
ae 3,411 253 862, 381 7,142, 732 d. 346 | .42 48. 44 
o0 0 T PRI 3, 529 243 858, 419 7, 252, 419 d 385 . 97 53. 09 
1948 (prelimi | 
nary).......... „000 | 239 956,000 | 7,950,000 | 1 340 | 13 42. 77 


1 Includes barite, felds fluorspar, gypsum, magnesite, mica, phosphate rock, rock salt, sulfur, and 
cosioniaetalito-minarsl mines. S i E: 
? Includes burning or calcining and other mill operations. 
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NONMETAL MINES 


Employment.—The average of 12,200 men at work daily in 1948 
was virtually the same as in the preceding year in this group of mines, 
which comprises barite, feldspar, sum, magnesite, mica, phosphate 
rock, rock salt, sulfur, and miscellaneous nonmetallic-mineral opera- 
tions. Total man-hours of worktime at these mines was slightly 
lower than in 1947. The average workyear per man was 2,324 
hours, or 42 less than in 1947. 

Injuries.— The over-all safety record of nonmetal mines for the year 
was better than in 1947 because of improved nonfatal-injury experi- 
ence. However, fatality experience was less favorable. The 15 
deaths &t these mines occurred at the rate of 0.53 per million man- 
hours, compared with 12 fatalities and & rate of 0.42 in 1947. "The 
rate of 41.09 nonfatal injuries per million man-hours was appreciably 
better than the rate of 45.40 in 1947. 


QUARRIES 


The over-all injury experience in the quarry industries during 1948 
was more favorable than in 1947. "There were fewer fatal and non- 
fatal injuries in 1948, despite the fact that man-hours of exposure 
were 5 percent greater than in 1947. "The fatality rate of 0.40 per 
million man-hours was an improvement over the comparable rate of 
0.44 in 1947, and the nonfatal-injury rate of 27.77 was appreciably 
lower than the rate of 32.00 for the previous year. Operating activity 
in the quarry industries was greater than in 1947. "The average of 
78,200 men working was approximately 3,000 higher than in the 
previous year. These industries worked an average shift of 8.18 
hours for 282 days, or 3 more than in 1947. The average employee 
had a workyear of 2,307 hours, or 21 more than in 1947. 


CEMENT 


Employment.— The average number of men working in cement quar- 
ries and mills increased slightly in 1948 to a total of 28,700. "These 
men worked an average of 327 days, or 12 more than in the preceding 
vear. "Total man-hours of worktime increased to 75,190.000 man- 
hours. or 6 percent more than the comparable figure for 1947. The 
average emplovee worked a shift of 8.02 hours during the year and 
had a workvear of 2,620 hours, or 109 hours more than in the previous 
year. 
~ Injuries.—Despite increased exposure time in cement quarries 
and mills during the year, there were fewer fatal and nonfatal injuries 
than in 1947. The 24 fatalities occurred at a rate of 0.32 per million 
man-hours, and the §00 nonfatal injuries had a rate of occurrence of 
10.64. Both rates represent improvements over the corresponding 
frequencies in 1947. 

LIMESTONE 


Employment.—Emplovment at limestone operations in 1948 was 
slizhtly higher than in 1947, but the average number of active working 
davs dropped to 239, or 7 less than in the preceding year. Men at 
these operations had a total worktime of 43,900,000 man-hours, or 


ey eech 
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slightly less than in the preceding year. Each employee worked an 
average shift of 8.46 hours and had a total workyear of 2,023 hours, 
or 65 hours less than in 1947. 

Injuries.—The over-all injury experience at limestone operations 
was favorable because of a greatly improved nonfatal-injury record. 
However, fatality experience for the year was less favorable than in 
1947. The 28 fatalities occurred at a rate of 0.64, compared with a 
rate of 0.54 for the year preceding. The nonfatal injury-frequency 
rate of 39.52 per million man-hours was a significant improvement over 
the rate of 43.45 for 1947. TM 


Employment.—Employment at lime plants and associated quarries 
in 1948 increased to an average of 9,900 men working daily. As 
this increased working force averaged 299 active days, 8 more than 
in 1947, aggregate man-hours of worktime increased 9 percent to a 
total of 23,710,000. The average employee at these operations 
worked a shift of 8.00 hours for the year and had a total workyear 
of 2,395 hours, or 53 more than in 1947. 

Injuries.—Fatality experience at lime plants and associated quarries 
was less favorable than in 1947. The nine fatalities occurred at a 
rate of 0.38 per million man-hours, compared with six deaths and a 
frequency rate of 0.28 in 1947. On the other hand, the rate of 41.97 
nonfatal injuries per million man-hours was significantly lower than 
comparable rate of 47.16 for the preceding year. From an over-all 
standpoint, the safety record of these operations was improved com- 
siderably in 1948. 

MARBLE 


Employment.—Activity in! marble operations dropped in 1948. 
These operations employed 3,100 men for an average of 243 working 
days, or 19 less than in 1947. "Total man-hours of worktime during 
the Year declined 14 percent from the 1947 total to 5,900,000. Each 
employee averaged a shift of 7.82 hours during 1948 and had a total 
workyear of 1,903 hours, 256 less than in 1947. 

Injuries.—The number of fatal and nonfatal injuries in marble 
operations declined in 1948. The fatality rate of 0.17 per million 
man-hours was lower than the comparable rate of 0.29 in 1947. 
However, the nonfatal rate of 31.36 per million man-hours was higher 
than the rate of 29.27 for the preceding year. 


GRANITE 


Employment.—Employment in 1948 gained 10 percent over 1947 to 
a total of 6,300 men, who worked an average of 268 days, or 15 more 
than in the preceding year. Total worktime was 15 percent higher 
than the comparable total for 1947. In 1948 the average granite 
worker had a shift of 8.19 hours and a workyear of 2,192 hours, 96 
more than in 1947. 

Injuries.—Fatality experience in granite operations was less favor- 
able than in 1947. The six fatalities occurred at the rate of 0.43 per 
million man-hours, which was higher than the rate of 0.33 for the 
preceding year. However, nonfatal-injury experience improved con- 
siderably. The rate of 36.21 nonfatal injuries per million man-hours 
was much more favorable than the rate of 54.32 for 1947. 
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TRAPROCK 


Employment.—The average number of men working at traprock 
q increased to 2,600 men, who averaged 232 working days 
uring the year, 10 less than in 1947. The aggregate worktime in 
these operations was virtually the same in both years. The average 
employee worked a shift of 8.43 hours and a workyear of 1,958 hours, 
99 less than in the preceding year. 

Injuries.—Injury experience in these quarries during the year was 
more favorable than in 1947. The rates of 0.20 fatal and 51.08 non- 
fatal injuries per million man-hours were lower than the corresponding 
rates for the preceding year. 


SLATE 


Employment.—An average of 1,900 men worked in slate quarries 
in 1948, a slight gain over the preceding year. These quarries averaged 
275 working days, 8 more than in 1947. The aggregate worktime of 
4,890,000 man-hours was 17 percent higher iban the comparable 
total for the preceding year. The average employee worked a shift 
of 9.37 hours and had a workyear of 2,574 hours, 175 hours more than 
in 1947. 

Injuries.—The preliminary totals of 3 fatalities and 195 nonfatal 
injuries occured at frequencies of 0.61 and 39.88 per million man- 
hours of work. Both of these rates were more favorable than the 
comparable frequency rates for 1947. 


SANDSTONE 


Employment.—Employment at sandstone quarries increased to a 
total of 4,000 men, who worked an average of 239 days, 4 less than in 
1947. The aggregate of 7,950,000 man-hours of work at these quarries 
was 10 percent higher than the corresponding total for 1947. The 
average shift was 8.32 hours, and each worker averaged a workyear of 
1,988 hours, 67 hours less than in 1947. 

Injuries.—Fatality experience at sandstone quarries was improved 
remarkably in 1948. There was one fatality during the year, com- 
pared with seven deaths chargeable to 1947. The rate of 0.13 death 
per million man-hours was significantly lower than the rate of 0.97 
for the preceding year. Nonfatal-injury experience likewise was much 
better in 1948. The rate of 42.77 nonfatal injuries was appreciably 
better than the rate of 53.09 for 1947. 


COKE PLANTS 


The fatality record at coke plants during the year was slightly less 
favorable than in 1947, but the nonfatal experience was improved. 
Total employment increased to 25,000 men, who averaged 350 active 
working days during the year. Man-hours of worktime at coke 

lants increased 5 percent over that in 1947 to a total of 69,540,000. 

atality experience was slightly less favorable than in 1947; the rate 
of 0.24 death per million man-hours was slightly higher than in 1947. 
On the other hand, the nonfatal injury-frequency rate of 13.01 was an 
improvement over the corresponding rate in the preceding year. 
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Employment and injury experience at coke plants in the United States, 1946-48 


Men A ver- Dg of in- | Injury rates per 
.| age ` j uries million man-hours 
Type and year work RS MAD p Ma nonr EE GE 
daily | ‘days Fatal | Nonfatal | Fatal | Nonfatal 
Byproduct ovens: 
kt: WE 18, 906 354 | 6, 603, 947 | 53, 547, 047 8 648 0.15 12. 10 
Eeer 20, 778 362 | 7,526,622 | 60, 271, 826 11 701 . 18 11. 63 
1948 (preltminary)...| 21, 900 363 | 7,958,000 | 63, 590, 000 15 680 . 24 10. 69 
Beehive ovens: 
O66 ENSE ONES 2, 504 204 510, 740 | 4,163,075 |........ 162 |... 25. 38. 91 
Mere 262 766, 542 | 5, 846, 933 4 225 38. 
1948 (preliminary)...| 3,100 256 795, 000 | 5, 950, 000 2 225 34 37. 82 


BYPRODUCT COKE 


Employment.—The average of 21,900 men working in byproduct- 
coke plants was slightly higher than in 1947. "These men averaged 
363 active days, and their aggregate worktime totaled 63,590,000, or 
6 percent higher than in the preceding year. The average shift at 
pte plants was 7.99 hours and the average workyear per man 2,904 

ours. 

Injuries.—The 15 fatalities at byproduct-coke plants occurred at a 
rate of 0.24 per million man-hours, which was higher than the rate of 
0.18 in 1947. However, nonfatal-injury experience was better than 
in the preceding year. The rate of 10.69 nonfatal injuries per million 
man-hours was an improvement over the rate of 11.63 for 1947. 


BEEHIVE COKE 


Em ployment.—Employment at beehive plants during the year in- 
creased to 3,100 men, who averaged 256 active working days, 6 less 
than in 1947. The aggregate worktime of 5,950,000 man-hours at 
these plants was slightly higher than in 1947. The average shift at 
these plants was 7.48 hours and the average workyear per employee 
was 1,919 hours, 79 less than 1947. 

Injuries.—The injury record of beehive plants during the year was 
better than in 1947. The two fatalities occurred at the rate of 0.34 
per million man-hours, which was one-half the rate of 0.68 for 1947. 
The nonfatal frequency of 37.82 per million man-hours was slightly 
lower than the comparable rate for the preceding year. 


METALLURGICAL PLANTS 


The safety record of metallurgical plants was much better in 1948 
than in 1947. There were 13 fatal injuries compared with 21 the year 
before. The fatality rate of 0.10 per million man-hours was a signifi- 
cant improvement over the rate of 0.17 for the preceding year. Non- 
fatal experience was also appreciably better. Employment was vir- 
tuallv the same as in 1946, but active working days increased to 315. 
The average length of shift was 8.01 hours and the average workyear 
per man 2,519 hours, 21 more than in 1947. 
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ORE-DRESSING PLANTS 


Ore-dressing includes such milling operations as crushing, screening, 
washing, jigging, magnetic separation, and floatation of ores (metallic). 

Employment.—The average number of men working in all metal 
mills in 1948 increased very slightly to 16,100. Increases in emplov- 
ment in copper and lead-zinc mills more than offset the slight decline 
in the average number of workers in gold-silver, iron, and miscellane- 
ous-metal mills. Aggregate worktime in these metal mills increased 
to 36,730,000 man-hours. The average employee worked 8.02 hours 
per shift and 2,280 hours during the year, 8 hours more than in 1947. 

Injuries.— The fatality record of metal mills was less favorable 
than in 1947. The nine fatalities chargeable to thesc mills occurred 
at the rate of 0.25 per million man-hours, compared with a rate of 0.19 
in the preceding year. On the other hand, the nonfatal rate of 22.73 
injuries per million man-hours was lower than the rate of 24.05 in 1947. 


Employment and injury experience at ore-dressing (metallic) plants in the 
United States, 1946-48, by industries ! 


Number of in Injury rates per 


Average : 
Men- : uries million man-hours 
: active | Man-days | Man-hours 
Industry and year — "working mit- | worked | worked —— l 
days Fatal | Nonfatal | Fatal | Nonfatal 
Copper 
1018-3 EE 5, 570 270 | 1,555,028 | 12, 435, 937 1 322 0. 08 25. 89 
1947 os oi2 5, 846 323 1, 887, 600 | 15, 100, 609 2 288 13 19. 07 
: 1948 (preliminary)...| 6,300 318 | 2,001,000 | 16, 020, 000 4 290 25 18. 10 
ron: 
¡0 AAA ——| 3,288 190 623,715 | 5,096, 279 1 67 20 13.15 
¡AE MR 3, 343 245 820,014 | 6,662, 689 2 86 30 12, 91 
1948 (preliminary)...| 3,300 270 890, 000 7, 220,000 1 95 RA 18. 16 
Gold-silver: 
1946... —...| 1,015 263 267,053 | 2,077,925 1 89 . 48 42. 83 
¡A AA , 107 282 312, 564 2, 450, 112 1 138 , Al 56. 32 
1948 (preliminary)... 308 277, 000 2, 170, 000 1 120 46 55. 
Lead-zinc: 
E coi 4, 388 276 | 1,212,603 | 9,720, 505 6 303 . 62 31.17 
AAA 4, 384 264 1, 158, 113 9, 291, 639 2 270 .22 29. 06 
1948 (preliminary)...| 4,500 246 | 1,105,000 | 8,860, 000 3 240 . 34 27.09 
Miscellaneous metals: 1 
tt EE 1, 329 259 344, 264 | 2,750, 897 1 85 . 96 30. 90 
WONT 3. o 1, 257 269 338, 547 | 2,707,720 |........ 89 es aera 32. 87 
d (preliminary)...| 1,100 279 307,000 | 2,400, 1 90 41 36. 59 
otal: 
TAB aiii 15, 597 257 4, 002, 663 | 32, 081, 543 10 866 3l 26. 99 
NV" AAA 5, 937 283 4, 516, 838 | 36, 212, 769 7 871 19 24.05 
1948 (preliminary)...| 16, 100 234 | 4,580,000 | 36, 730, 000 9 835 22. 73 


1 Includes crushers, grinders, washers, ore concentrators, and sintering, cyaniding, leacbing, and other 
ore-dressing plants and auxiliary works. 

3 Includes aluminum, antimony, chromium, manganese, mercury, molybdenum, tungsten, vanadium, 
and other metals. 


NONFERROUS REDUCTION PLANTS AND REFINERIES 


The reduction plants and refineries in this classification are engaged 
in the primary extraction of nonferrous metals from ores and con- 
centrates and the refining of crude primary nonferrous metals. Iron 
and steel plants are excluded. 

Employment.—Employment in each group of plants except the zinc 
group was higher in 1948 than in 1947. The average of 33,200 men 
working was slightly higher than in the preceding year. The aggre- 
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n. worktime of 87,470,000 man-hours likewise was slightly higher. 
n 1948 the average employee worked 8 hours per shift and 2,635 
hours during the year, 28 more than in 1947. 

Injuries.—T he safety record of these operations during the year was 
considerably improved over that of 1947. The number of fatal injuries 
was lower in each group of plants except zinc, which had one fatal 
in both 1947 and 1948. "The number of nonfatal injuries was lower 
in all groups. The 4 fatal injuries occurred at a rate of 0.05 per 
million man-hours, compared with 14 fatalities and a rate of 0.16 
for 1947. Similarly, the nonfatal injury-frequency rate of 22.58 per 
million man-hours was an improvement over the rate of 27.27 for the 
preceding year. 


Employment and injury experience at primary nonferrous reduction and refinery 
plants in the United States, 1946-48, by industries ! 


Number of ury rates per 
Men A ver- EN " injuries on man-hours 
work- e an-days | Man-hours Ne MER 
Industry and year K active worked worked a 
y |smelter- | on- - 
days Fatal | fata] | Fatal | fatal 
Copper: 
1046. > cuca EEN 10, 187 289 | 2,940,354 | 23, 572, 704 503 0. 25 21.34 
e A e ame ERE , 393 322 | 3,992, 485 | 31, 938, 431 7 720 22. 73 
1948 (preliminary)...| 12, 500 325 | 4,068,000 | 32, 610, 000 600 06 18. 40 
Lead and silver-lead: 
1946 EE 3, 848 255 980, 243 | 7,844, 293 |........ 160 |........ 20. 40 
1947. EE 3,679 331 | 1,219,309 | 9,750,024 4 197 41 20. 21 
Zin 1948 (preliminary)... 000 329 1, 314, 000 | 10, 510, 000 1 190 .10 18. 08 
c: 
1018. uoa eios eras 9, 917 338 | 3,356, 262 | 26, 199, 631 4 915 15 34. 92 
TORT OE ed ieee 10, 484 345 | 3,616,035 | 28, 667, 924 1 994 03 34. 67 
1948 (preliminary)...| 9, 800 344 | 3,368, 000 | 26, 880, 000 1 845 04 31. 44 
Miscellaneous metals: 3.. 
1946................- 5, 405 271 1, 406, 988 | 11, 974, 531 |........ 350 |........ 29. 23 
MOORE PA 6, 589 305 2, 007, 873 | 16, 061, 153 2 440 12 27. 40 
$ E (preliminary)...| 6, 900 317 2, 184, 000 | 17, 470, 000 |-.....-- 340 |....---- 19. 46 
otal: 
1946. geeiert eege 29, 357 8, 779 09, 591, 219 10 : 14 27. 70 
1047. —:..::1. 22 22:22« , 145 327 | 10,835, 702 | 86, 417. 532 14 2, 357 16 27. 27 
1948 (preliminary)...| 33, 200 329 | 10, 934, 000 | 87, 470, 000 4 1, 975 05 22. 58 


1 Includes roesting, electrolytic, retort, and other nonferrous metal reduction and refinery plants. 
3 Includes antimony, magnesium, mercury, and tin plants. 
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GENERAL SUMMARY 


ECORD high outputs were established in 1948 for quartz, ground 
sand and sandstone, and pumice and pumicite. Sales of diatomite 
remained at an active level. Particularly noteworthy are the 

large increases shown for quartz (due to a large new operation) and for 
pumice &nd pumicite, the latter because of the large gain in use as 
aggregate in the West and Southwest. Garnet and emery each 
declined moderately in volume. Production of garnet, however, 
except for 1947 was the highest of any year since 1925, and value of 
emery output was the second highest since 1918. For other natural 
abrasives, for which figures are given in the accompanying table, 
large proportional decreases in tonnage were reported: Production 
of silicon carbide and aluminum oxide and shipments of metallic 
abrasives in 1948 were slightly less than in 1947, although the total 
realizations for silicon carbide and aluminum oxide were somewhat 
Se than in 1947. The value of metallic abrasives was 22 percent 
igher. 

The value of imports of natural abrasive materials in 1948 totaled 
$34,184,654, an increase of 143 percent over 1947. Augmented 
imports of diamond bort, carbonados and ballas, and diamond dust 
were the chief factors in this large rise. Receipts of crude pumice 
and corundum ore also rose in both quantity and value, while imports 
of flint and Turkish emery declined. "The value of exports of natural 
abrasive products in 1948 declined 21 percent to $2,643,608, all classes 
of exports showing substantial losses in quantity compared with 1947. 


98 


ABRASIVE MATERIALS 09 
Salient statistics of the abrasives industries in the United States, 1947-48 


Percent of 
change in 1948 


gg | m rr sepu | e 


ci AAN E Reese D 7}? voy c cr ® qoo. A EEN 
DOW? io e EE —2 —6 
quarts EEN +60 +77 
round sand and sandstone.......... , 181, ; +8 +12 
Oripndatoneg ...-...---0-------------- ; 402, —25 —16 
Pulpstones............................ 76 33 —57 — 58 
Oilstones and related products ) E GEES 
Milstones............................]4 (9) | 2,189] () |  17733]|........ — 24 
Tube-mill lners. ..................... 40, 303 . —13 +3 
Grinding pebbles..................... b, 860 ] —31 —17 
Pumice and pumicite................. : +37 +24 
EE, ic oes Ehe 1 A ; 7 —8 —4 
EIER AA A -7 T4 
Artificial abrasives: 
Silicon carbide-production 5..._........ 63,724 | 5, 633, 811 63,033 | 5, 874, 781 —] 4 
Aluminum oxide-production 5...._..... 160,022 | 10, 158, 432 154, 972 | 10, 270, 583 —3 1 
Metallic abrasives (steel shot and 
grit)—shipments..............-..... 154, 191 | 12, 449,855 | 147,218 | 15, 174, 773 ST 4-22 
Foreign trade: 
o ee edel (6) 14, 054, 978 M 34, 184, 654 |........ +143 
EENEG eege dacs (6) 3, 351, 546 (6 2, 643, 608 |........ —21 


1 Average annual figure for 1945-47 was 213,588 short tons valued at $4,307,088; Bureau of Mines not at 
Mberty to publish annual data separately. 

1 Rev NV 

2 Bureau of Mines not at liberty to d anie: figure. 

$ Tonnage of millstones not recorded. 


This chapter includes data for many of the materials used for 
abrasive purposes, although certain clays, carbides, oxides, and other 
substances noted later under Miscellaneous Mineral Abrasive Ma- 
terials are not included in the statistics shown herein. Certain of the 
abrasive products for which figures are given also have important 
nonabrasive uses. 


NATURAL SILICA ABRASIVES 


Diatomite.—Output of diatomite in 1948 continued at an active 
e. Current production figures may not be published by the 
ureau Of Mines, but the average annual production of diatomite 
for the 3-year period 1945-47 totaled 213,588 short tons valued at 
$4,307,088. Average annual data for preceding periods were: 
1942-44, 174,957 tons, valued at $3,298,178; and 1939-41, 120,167 
tons valued at $1,915,405. 

Producing States in 1948 were California, Oregon, Nevada, and 
Washington. The largest producer by far is California. Moderate 
increases in output in 1948 as compared with 1947 were reported by 
two States and moderate decreases by the others. Exact statistics 
showing uses of diatomaceous earth may not be published. It is, 
however, possible to indicate approximate percentages of diatomite 
consumed in the major uses: Filtration, somewhat over half of the 
total shipments; fillers, about one quarter of shipments; and insula- 
tion, about one eighth. Other uses, including abrasives, comprised 
the remainder. 
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Prices for diatomite continued firm during 1948 and the market 
stable, with supplies adequate for most grades. In fact, quotations 
on diatomite for 1946 through 1948, as reported in E&MJ Metal 
and Mineral Markets, remained unchanged as follows: Per ton, 
f. o. b. mill, Nevada, crude, in bulk, dried, nominal: 98- to 100-mesh, 
$25; low-temperature insulation, $25; high-temperature insulation, 
$40; fine abrasive, 2 to 3 cents per pound (bags are extra). California 
filtration grades were quoted at $20 to $50 per ton f. o. b. mill. 

The effect of continued inhaling of diatomaceous earth was des- 
cribed.! Various types of diatomite filters were described * including 
use for swimming-pool recirculating systems è? and Canadian army 
filtration apparatus.* 

Considerable interest has been manifest in the use of diatomite in 
cobalt catalysts in the Fischer-Tropsch process and several studies 
dealing with phases of this development have been published.* 

An investigation of Australian diatomites as filter mediums was 
published. A good description of tests of Scottish diatomite from 
the Isle of Skye was given in the British trade press. A diagram 
showing many possible applications for this material was included. 
Algerian diatomaceous earth deposits were described.? A compre- 
hensive study of the diatomaceous earth deposits of the Union of 
South Africa includes information as to occurrence, mining, prepara- 
tion, uses, and other phases of the industry.? 

Tripoli.—Sales of tripoli, amorphous silica, and rottenstone in 1948 
declined 22 percent in quantity and 6 percent in value to 26,845 short 
tons valued at $705,523. The total value, however, is 24 percent 

eater than that in 1920, the peak year in value except for 1947. 

he decrease in tonnage was due largely to discontinuance of the 
business of one of the two firms reporting production in Illinois for 
many years. Other States producing these mineral substances in 1948 
were Missouri and Pennsylvania. 

Tripoli is used chiefly as an abrasive in polishing and buffing com- 
positions, and as a filler. Tripoli sold for abrasive uses in 1948 de- 
clined 26 percent and that sold as filler increased 6 percent compared 
with 1947. Tonnages sold for other uses, including foundry facing, 
decreased 10 percent. 


! Duvoir, M., and others, Investigation of Pneumoconlosis Due to Diatomite (Kieselguhr): Jour. Ind. 

Hygiene, vol. 29, November 1947, pp. 113-114 (abs.). 
igliani, E. C., and Mottura, G., Diatomaceous Earth Silicosis: Jour. Ind. Hygiene, vol. 30, No. 6, 
November 1948 PP. 111-112 (abs.). 

2 Kominek, E. ., Industrial Applications of Diatomite Filters: Ind. Eng. Chem., Vol. 39, No. 11, 
November 1947, pp. 1413-1419. 

! Engle, J. W. Application of Diatomaceous Earth Filters to £wimming-Pool Recirculation Systems: 
Am. Water Works Assoc. Jour., vol. 40, No. 2, February 1948, pp. 274-275 (abs.). 

4 Water and Sewage, Diatomite Filtration as Developed by the Canadian Army: vol. 87, No. 1, Janu- 
ary 1949, pp. 20-21. 

$ Craxford, 8. R., Fischer-Tropsch Synthesis with Cobalt Catalysts: Jour. Soc. Chem. Ind., vol. 66, 
December et 440444. 

Hofer, L. J. E., and Peebles, W. C., X-ray Diffraction Studies of the Action of Carbon Monoxide on 
Cobalt-Thoria-Kieselguhr Catalysts: Jour. Am. Chem. Soc., vol. 69, No. 10, October 1947, pp. 2497-2500. 

Anderson, R. B., and others, Kieselguhr—Suitability as Carrier in Catalysts: Ind. Eng. Chem., vol. 39, 
No. 12, December 1947, pp. 1618-1628. 

Anderson, R. B., and others, Studies of the Fischer-Tropsch Synthesis—Properties of Unreduced Cobalt 
Catalysts: Jour. Am. Chen. Soc., vol. 69, No. 12, December 1947, pp. 3114-3119. 

Anderson, R. B., and others, Fischer-Tropsch Cobalt Catalysts—Influence of Type of Kieselguhrs: Ind. 
Eng. Chem., vol. 40, No. 12, December 1948, pp. 2347-2350. 

* Crespin, Irene, A Study of Australian Diatomites with Special Reference to their Possible Value as 
Filter Media: Australian Bureau of Mineral Resources, Geology, and Geophysics, Bull. 7, 1947, 40 pp.; 
Chem. Eng. and Min. Rev., vol. 41, Oct. 11, 1948, p. 24. 

1 Robertson, Robert H. L., Diatomite from Sk ye—Commercial Quantities Soon to be Produced: Chem. 
Age (rondon), vol. 59, No. 1522, Sept. 11, 1948, pp. 347-350. 

Génie civil, Les Kieselguhrs algeriens: Vol. 134, Nov. 15, 1947, p. 437. 

* Kent, L. F., and Rogers, A. W., Diatomite: Union of South Africa Dept. of Mines Geol. Sur. Mem. 

42, 1948; South African Min. and Eng. Jour., vol. 59, No. 2898, Aug. 28, 1918, p. 771. 
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Tripoli ! sold or used by producers in the United States, 1943-48 


1 Including Pennsylvania rottenstone. 


Tripoli ! sold or used by producers in the United States, 1946-48, by uses 


Short tons Value Short tons Value Short tons Value 


ae ms | ee | ——M———— | MÀ ——— | M Má——— MÀ 


Abrasives..........------.---- 21, 206 $406, 620 29, 866 $654, 232 22, 193 $606, 402 


¡DU IA C RRRRDHNNOND 4, 450 89, 721 2, 573 47, 640 2, 723 45, 000 
Other uses 3................... 3, 299 52, 758 2. 139 49, 550 1, 929 54, 121 
Tòtal APA 23, 955 549, 099 34, 578 761, 422 26, 845 705, 523 


! Including Pennsylvania rottenstone. 
3 Foundry facing and miscellaneous uses. 


As quoted in E&MJ Metal and Mineral Markets, prices on tripoli 
in 1948 were the same as in the preceding 4 years (per short ton, 
f. o. b. Missouri, in paper-lined burlap bags, minimum carlot 30 tons): 
Once-ground, through 40-mesh, rose or cream, $14.50; double-ground, 
through 110-mesh, rose or cream, $16; air-floated, through 200-mesh, 
$26. Dry-ground, 325-mesh amorphous silica, f. o. b. works, Illinois, 
at the beginning of 1948 was quoted in Oil, Paint and Drug Reporter 
at $24 to $40 per ton in carlots and $29 for less than carlots. These 
quotations were reduced in July to $20 to $30 per ton for carlots and 
$25 for less than carlots. No change occurred during the balance of 
the year. Quotations on rottenstone throughout 1948, as given by 
the same source, were unchanged from those reported in April 1947: 
Carlots, in bags, &t mines, $36 per short ton; and less than carlots, 
$43 per ton. 

Firms actively producing tripoli, amorphous silica, and rottenstone 
in 1948 were: Illinois (amorphous silica)—Ozark Minerals Co., Cairo; 
Oklahoma (mine) and Missouri (mill) —American Tripoli Corp., 
Seneca, Mo.; and Pennsylvania (rottenstone)—Keystone Filler & 
Mfg. Co., Muncy, and Penn Paint & Filler Co., Antes Fort. Ray 
Williams and Charles Hinz, of Cairo, Ill., who had acquired the Olive 
Branch Mineral Co., Olive Branch, DL. discontinued operations early 
in 1948. 

Quartz.—Sales of crude, crushed, and ground quartz from pegmatite 
veins or dikes and from quartzite in 1948 rose to 161,861 short tons, 
valued at $750,667, a new record in both tonnage and value. The 
1948 level was 60 percent in quantity above 1947 and 6 percent greater 
than the former record tonnage in 1914 (153,401 tons). The value 
reported for 1948 was 77 percent greater than that in 1947, the former 
mos year in realization. "These increases in 1947 and 1948 were due 
argely to the augmented use of crushed quartz in the manufacture of 
ferrosilicon in Western States and to the greater use of vein quartz 
from North Carolina. 


102 MINERALS YEARBOOK, 1948 B E 


Quartz (crude, crushed, and ground)! sold or used by producers in the United 
States, 1944-48 


Crushed 


Leg Short Short Short 
O O o 
tons tons Value Value 
1944. .............--- 15, 222 5,334 | $80,874 82,370 | $286, 478 
1045 AAA 24, 392 4, 654 70, 780 57, 764 236, 803 
1946. ..... 2.222228. 38, 587 5, 364 77, 346 73,1 293, 852 
KT EE EE 21, 17,208 | 136,040 |2101,317 | 2424, 525 
LEE EE 41,081 374, 781 16,284 | 125,702 | 161,861 750, 667 


1 To avoid duplication, the ground material shown here is only that ground by the original producers of 
the crude QUARE or by grinders who purchase from small miners not reporting their production. 
evised figure. 


Quartz (crude, crushed, and ground) ! sold or used by producers in the United 
States, 1946-48, by States 


1948 
BEER Short 
O 
tons Value 

Ci R E A 
AMOO oc oe oes eos ek oe ees ae 

Oregon EE 54, 137 91, 028 $493, 481 
Washington...................-.. 

Massachusetts._.....-...-.-..-..--- 829 7,715 1,019 792 7, 288 

Other Gtatesgt -2-2-20 ---- 3 46, 161 09, 143 249, 898 

TOA aa 3101,317 161, 861 750, 667 


1 To avoid duplication, the ground material included is only that ground by the original producers of 
the crude quartz or hy grinders who purchase from small miners not reporting their production. 

2 Maryland, North Carolina, South Dakota, Tennessee, and Wisconsin. 

3 Rovised figure. 


Crude and crushed quartz outputs were substantially higher in 
1948 than in 1947, and sales of ground material decreased somewhat. 
The average value per ton of such quartz sold in 1948 rose to $4.64 
compared with $4.19 in 1947 and $4.02 in 1946. Not included in 
these statistics in 1948 were sales of quartzite to cement mills and 
certain sales of quartz or quartzite for use in the manufacture of 
ferrosilicon. 

Combined production of Arizona, California, Oregon, and Washing- 
ton in 1948 again rose sharply and probably was largely consumed 
in the manufacture of ferrosilicon. Output in Eastern States also 
increased substantially. Quotations on “hard-quartz” silica at the 
beginning of 1948, reported in Oil, Paint and Drug Reporter, were 
as follows: 325-mesh, (99%-percent grade) carlots in bags, $20 per ton, 
and less than carlots, $25; and 140-mesh (99%-percent grade) carlots 
in bags, $15 per ton, and less than carlots, $20. During the first 
week in July all these prices were reduced $5 per ton and remained 
at the lower level for the rest of 1948. 
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Ground Sand and Sandstone.—Ground sand and sandstone sold or 
used by producers in 1948 topped the previous year in both tonnage 
and value and reached a record high. The sales in 1948 totaled 
702,572 short tons valued at $5,814,664—8 percent greater in quantity 
and 12 percent higher in value than in 1947, the former peak year. 
Average value per ton in 1948 rose to $8.28 compared with $7.96 in 
1947. Sales in Illinois, the largest producing State, were 17 percent 
above 1947. The Ohio-Virginia-West Virginia district in 1948 rose 
9 percent above 1947. Georgia and Massachusetts showed small 
Eu in 1948 compared with 1947. Sales in New Jersey, one of the 
arger producing States, decreased slightly. Large producing States 
other than New Jersey and Illinois were Ohio, Pennsylvania, and 
West Virginia. 


Ground sand and sandstone sold or used by producers in the United States, 
1944-48 


Short tons Value 


xd E 


651,120 | $5,181,113 
A ee esum 533, 656 , 709, jl eege IA 702, 572 b, 814, 664 


Ground sand and sandstone sold or used by producers in the United States, 
1946-48, by States 


1946 
SES Short 
or 
tons Value Value 

WI al EE (1) 
Washington. 39,401 | $215,889 $33, 783 
Georgia. 0. 4, 406 25, 993 53, 570 
DOEMER est Dee Sie 144, 753 1,061,046 1, 943, 284 
Massachusetts........ 2l. lc l.l... 2, 000 10, 000 14, 000 
New Jersey.. ll. 105, 985 649, 828 782, 644 
Ohio, Virginia, and West Virginia..| 169,710 | 1,396,151 , 568, 1, 781,053 
Other States 3.......... 22... Lll. 109, 633 766, 491 144,151 1,156, 523 138, 940 1, 206, 330 
"Total... ts 575,888 | 4,125,398 | 051,120 5,181,113 702, 572 6, 814, 604 


1 Included with “Other States.” 
2 1946: Missouri, Pennsylvania, and Wisconsin; 1917: California, Missouri, Pennsylvania, Washington, 
and Wisconsin; 1948: California, Missouri, Pennsylvania, Texas, and Wisconsin. 


The chief consumers of ground sand and sandstone in 1948 were 
the pottery, porcelain, and tile industries (40 percent of the tonnage 
for which uses were reported), makers of cleaning and scouring com- 
pounds and other abrasive products (23 percent), foundries (15 per- 
cent), glass manufactures (6 percent), and producers of enamel (65 
percent). This distribution is based on reports from companies ac- 
counting for 92 percent of the total sales. Filler and miscellaneous 
comprise the rest of the tonnage for which data were given. The uses 
showing increases in 1948 over 1947 were pottery, porcelain, and tile: 
foundries and abrasive products. 
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Ground sand and sandstone sold or used by producers in the United States in 
1948, by uses ! 


Value 
Use Short tons " 
verage 
Total per ton 
Abrasive: 

Cleansing and scouring compound ................................ 138, 138 | $1,003, 643 $7.27 
Oth APP MET CVM NH NADIE 9,175 37, 773 4.12 
TAMOS LA LL M crc E LE 30, 231, 865 7.50 
EHlef to wa a eu n Le c A ur eit dir NE ee 14, 687 114, 381 7.79 
POUNGIY DESEE EC PS 99, 502 786, 517 7. 90 
nU. MM C EE EE een 40, 425 306, 302 7.58 
Pottery, porcelain, and (e... 256,721 | 2,421,240 9. 43 
Other A a ast ownage ene aaa cementite 56, 822 435, 243 7. 66 
Total reported by use... 646,372 | 5,336, 964 8.26 


1 Data represent 92 percent of the industry. 


Abrasive Sands.—Large quantities of natural sands with a high 
silica content annually are sold for glass grinding, stone polishing, 
coating sandpaper, sandblasting, or other abrasive purposes. Sales 
of such abrasive sands in 1948 totaled 1,119,802 short tons valued at 
$2,151,095, an increase of 2 percent in quantity and 19 percent in 
value compared with 1947. The 1948 figures include 381,455 tons of 
blast sand valued at $1,189,530. Detailed data regarding tonnages 
produced in each State appear in the Sand and Gravel chapter of this 


volume. 
SPECIAL SILICA-STONE PRODUCTS 


Grindstones and Pulpstones.—Sales of grindstones in 1948 decreased 
by 25 percent compared with 1947 and were the lowest since 1939. 
The value declined to & point slightly above the 1945 level. Grind- 
stones were produced in Ohio and West Virginia, and output of pulp- 
stone was reported from Washington. 


Grindstones and pulpstones sold by producers in the United States, 1944-48 


Grindstones Pulpstones 
Quantity 
Short tons Value Sege Value 
quivalen 
Pleces short tons 
A (1) (1) 
(1) (Q) 
22 72 $3, 880 
24 16 4, 976 
12 33 2, 100 


1 Bureau of Mines not at liberty to publish figure. 


Oilstones and Related Products.—Production of natural sharpening 
stones, including oilstones, whetstones, scythestones, and rubbing 
stones, continued at an active rate in 1948; the Bureau of Mines is not 
at liberty to publish the figures. Producing States in 1948, and the 
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type of abrasive stones reported from each, were: Arkansas-—oilstones; 
Indiana—scythestones, whetstones, and rubbing stones; New Hamp- 
shire—scythestones; and Ohio—scythestones, whetstones, and rubbing 
stones (holystones). 

Millstones.— The value of sales of millstones and chasers in 1948 
declined 24 percent compared with 1947, but still was higher than 
other years since 1929. As in 1947, marketed production in 1948 of 
millstones and chasers was reported in Ulster County, N. Y., Rowan 
County, N. C., and in Montgomery County, Va. 


Value of millstones and chasers sold by producers in the United States, 1943-48 ! 


Number of Number of 
Year producers Value Year producers Value 
TORS coe A 4 $9. 240 || 1oan 2222 4 $14, 780 
1944... .. caasa sr cs sss re 3 9, 700 1944... 2. ee eb 4 1 
A Sec ccc cetce 4 15, 018 1948- ——. et ks 3 17, 733 


1 Produced in Minnesota (1945 only) New York, North Carolina, and Virginia. 


Grinding Pebbles and Tube-Mill Liners.—The quantity of grinding 
pebbles sold or used in 1948 was 31 percent less than in 1947 and the 
total value 17 percent less. The tonnage of tube-mill liners also 
decreased, although the value of sales showed a small increase. 
Grinding pebbles were produced in 1948 in California, Minnesota, 
North Carolina, Texas, Washington, and Wisconsin and tube-mill 
liners in Minnesota, North Carolina, and Wisconsin. 


Grinding pebbles and tube-mill liners sold or used by producers in the United 
States, 1944—48 


Grinding pebbles ` Tube-mill liners Total 
" p ge prora gag D^ ` 

Short Short ort 

tons Value tons Value tons Value 
E AA A ee ass 8, 012 $172, 418 2, 063 $38, 833 10, 075 $211, 251 
e AA A 8, 615 201, 806 ], 982 45, 933 10, 597 247, 739 
1946 AA A A AS 4, 652 102, 043 2, 37 44, 247 7,027 146, 290 
A AA 5, 860 122, 883 1, 496 40, 303 7,356 163, 186 
e A 4, 026 101, 583 1, 297 41, 555 5, 323 143, 138 


The following firms produced for sale the products indicated: 
Crystal Silica Co., Los Angeles, Calif., grinding pebbles; Jasper Stone 
Co., Sioux City, Iowa, liners and grinding pebbles (quarries in Minne- 
sota); Harris Granite Quarries Co., Salisbury, N. C., liners and 
grinding pebbles; Dezendorf Marble Co., Austin, Tex., grinding 
ie ; Mineral Products Co., Seattle, Wash., grinding pebbles; and 

araboo Quartzite Co., Baraboo, Wis., liners and grinding pebbles. 

Comparative tests of the wear rates of porcelain balls and French 
flint pebbles for the paint and ceramic industries showed the much 
greater resistance to attrition of the flint pebbles.'? 


19 Grindines and Mixings, French Flint Pebbles Wear Slowest According to a Study Recently Made: 
A pril 1949, pp. 1-2 (Paul O, Abbe, Ine., Little Falls, N. J.). 
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NATURAL SILICATE ABRASIVES 


Pumice and Pumicite.—Pumice or pumicite (volcanic ash) sold or 
used totaled 607,746 short tons valued at $2,501,906 in 1948, a new 
record in both quantity and value, and 37 percent greater in tonnage 
and 24 percent greater in value than the former high year 1947. "This 
active market was due to the greatly augmented use of these materials 
as aggregate for construction, particularly in the Western States. A 
great deal of research and testing work has been undertaken. A very 
active demand continues to exist for concrete containing properly 
sized pumice. Addition of this material to the batch lightens the 
weight of the finished concrete while in most instances maintaining 
adequate strength. 


Pumice and pumicite sold or used by producers in the United States, 1943—48 


Year Short tons Value Year Short tons Value 
AAA esie cio 85, 150 $611, 4905 "11046 oooococooo..-- 319,883 | $1,585, 753 
KeS T cocus 88, 757 704, 11 TORT ook A oe 442, 552 2,021, 880 


Ee 157, 011 1, 051,037 || 1948. ...........--.-.----- 607, 746 2, 501, 906 


Pumice and pumicite sold or used ai producers in the United States, 1946-48, 


y States 
1946 1947 1948 
State EE E EE SSeS 
Shorttons| Value  |Shorttons| Value  |Shorttons| Value 
SAA EE E AAA ETA UNSERE (1) (Y) 
California. E A ee cline es 89, 181 $755, 570 196,034 | $1,110, 447 
Colorado... LLL lll lr 600 1, 200 MSIE IRL 

alo cs er ours Ee 108, 847 163, 515 79, 426 93, 
ELSE ee cp eee CIE 35,460 |. 105,084 1) " 
UN AAA AAA AS ese e des 1) 1 
Nebraska. _-.._......._._----------- 4,772 45, 900 4, 000 34, 200 
New Merien css. 62, 023 432, 890 177, 630 812, 545 
OKIBBOIHS A S A (1) (1) 
OTPROD eu EEN 3, 004 12, 53 106, 277 307, 274 
dioc HIM EE 805 13, 054 () (1) 

¡A A GE DEE 7,618 30, 472 
Washington .............---.-.- ls. 14, 585 56, 008 26, 675 47, 787 
Undisteibuted Lio rra Usadas 9, 186 65, 579 

Ne DEEN 319, 883 1, 585, 753 442, 552 2, 021, 880 607, 746 2, 501, 906 


1 Figures that may not be shown separately are combined as “Undistributed.” 


Output in 1948 was reported from 11 States and Alaska. The 
largest producer in 1948 was California, whose production was 17 per- 
cent larger than in 1947. New Mexico attained second place in order 
of output, more than doubling the production of 1947, and Oregon was 
third, having 220 percent more than in 1947. Idaho, which was fourth 
in production, showed a substantial loss in tonnage, and Washington 
and Utah showed small gains. Nebraska reported a smaller output. 
The increases were due to the larger demands for pumice in construc- 
tion. On account of the lower costs and less extensive preparation 
required for pumice used as aggregate as well as the smaller tonnages 
of pumice consumed for abrasive purposes, the average realization per 
ton for all pumice and pumicite has been dropping steadily. In 1946 
the average value per ton was $4.96; in 1947, $4.57; and in 1948, $4.12. 
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Pumice and pumicite sold or used by producers in the United States, 1946-43, 
y uses 


Use 


Abrasive: 
Cleansing and scouring com- 
ds and hand 


Other abrasive uses. ............ 


€ ee ewer o p 


! Vor ad insulation, brick manufacture, filtration, solvents, plastics, paint filler, absorbents, and 
uns A 


Pumice and pumicite sold for concrete admixture and concrete 
aggregate in 1948 reached 559,697 short tons in 1948, an increase of 
41 percent over the active year 1947. Pumice used for abrasive pur- 
poses and for acoustic plaster each declined by about one third in 
1948 compared with the previous year. Other uses increased by 171 
percent and included sales for absorbents, insecticides, insulation, 
and paint filler. Trends in sales of pumice and pumicite in recent 
years, separated according to chief uses, are indicated in figure 1. 

Quotations on domestic and imported pumice in 1948 were given 
in Oil, Paint and Drug Reporter as follows: Domestic—ground, 
coarse (sizes 0%, 1, 1X, 2, 3), in bags, ton lots, New York, 3% to 4 
cents per pound (Chicago, 4% cents), smaller lots, 34 to 4% cents; 
fine, in bags, ton lots, 3% cents per pound, smaller lots, 3% to 4 cents; 
imported—Italian, silk-screened, fine, in bags, ton lots, 4 cents per 
pound; coarse, in bags, ton lots, 54 cents; sun dried, fine, in bags, 
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Miscellaneous including 
acoustic plaster 


FIGURE 1.—Trends, by uses, of pumice and pumicite sold or used in the United States, 1935-48. 
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ton lots, 3 cents per pound; coarse, in bags, ton lots, 44 cents. Pumice 
in barrels was quoted at X cent per pound higher. 

The heavy done d for aggregates and the resultant greatly in- 
creased production of pumice and pumicite in the Western and 
Southwestern States led to formation of a Pumice Producers Associa- 
tion about the middle of 1948. "The initial aims were outlined to be 
an organized research program, the standardization of pumice for 
use as concrete aggregates, and a program of national advertising. 
Technical sessions stressed construction operations in which pumice 
had been used, the lines along which future research should be directed, 
and the advantages to be gained by pumice construction." Repre- 
sentatives of the pumice industry and related fields in the State of 
Washington also were reported to be organizing an association with 
similar aims.? California has under way a study of its pumice 
resources and their utilization, and a two- to five-year research pro- 
gram to aid in the development and wider commercial application of 
the Washington pumice deposits has been initiated at Washington 
State College, Pullman.” 

Many new enterprises both in the mining and the processing of 
pumice products have arisen in the last two or three years. Specifica- 
tions and methods of manufacture and new applications have been 
described in the literature. Among the operations described have 
been three plants in New Mexico." 

A technical discussion of pumice in various concrete mixes 5 and 
its application to prefabricated housing construction ! was published. 
An informative series of articles entitled “The Story of Pumice” was 
presented in the trade journal, Concrete, beginning in the August 1948 
and continuing through the December issue (vol. 56, Nos. 8-12). 
Subjects discussed included mining, processing and grading, precastin 
house panels, ready-mixed concrete, monolithic concrete hospital 
construction, progress of structural design, and manufacture and tests 
of concrete masonry units. 

A study of the many types of lightweight aggregates (including 
pumice) in use in the Los Angeles area was published." Based largely 
on the above study but giving much additional information was a 
discussion of lightweight aggregates in Architectural Record.“ The 
Oklahoma Geological Survey has discovered that volcanic ash can 
be bloated or expanded to make satisfactory light, cellular products 
with good insulating and structural possibilities in the lightweight 
aggregate field.” Glazes compounded with volcanic ash have a long 
fusion range and are said to be suitable for a wide range of colors.?? 


- 


u Concrete, Pumice Producers Form Organization to Carry Out Three-Point Program: Vol. 56, No. 7, 
July 1948, p. 30; Rock Products, Pumice Producers Unite: Vol. 51, No. 7, July 1948, p. 128. 

12 Pit and Quarry, vol. 40, No. 8, February 1948, p. 123. 

13 Encineering and Mining Journal, vol. 149, No. 6, June 1948, p. 123. 

‘Lenhart, W. B., Pumice Takes Lead in the Southwest: Rock Products, vol. 51, No. 6, June 1948, pp. 
186-187; Rock Products. Processing Pumice for Aggregate: Vol. 51, No. 9, September 1948, pp. 102, 104; 
Rock Products. Design Plant for Ready-Mixed Concrete: Vol. 51, No. 9, September 1948, pp. 131-133. 

15 Waener, Walter K., Design and Control of Pumice Concrete Mixes: Rock Products, vol. 51, No. 9, 
September 1948, pp. 125-127, 136. 

16 Rock Products, Prefabricated Housing of Pumice Concrete: Vol. 51, No. 9, September 1948, pp. 129-130. 
Concrete, Pumice Concrete Houses at Muroc Air Base: Vol. 56, No. 6, June 1948, pp. 14-15, 31. 

Ingram, Stuart H.. Lightweight Aggregates in the Southwest: Am, Inst. Min. and Met. Eng., 
Min. Technol., vol. 11, No. 5, Tech. Pub. 2240, 3eptember 1947, 15 pp. 

13 Architectual Record, Lightweight Aggregates Win New Attention: Vol. 104, No. 1, July 1948, pp. 
143-145. 

1* Rock Products, vol. 51, No. 6, June 1948, p. 187. 

1? Carey, J. Sheldon, Glazes from Kansas Volcanic Ash: Bull. Am. Ceram. Soc, vol. 27, No. 6, June 15, 
1948, pp. 225-225. 
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FIGURE 2.—Marketed production in the United States of abrasive garnet and domestic emery, 1920-48. 


Garnet.—Output of garnet in 1948 totaled 8,039 short tons valued 
at $587,797, or 8 percent less in tonnage and 4 percent less in value 
than in 1947. Except for 1947, this production in 1948 was larger in 
both quantity and value than in any year since 1925. The trend in 
output (sales) of garnet since 1920 is shown in figure 2. The following 
producers reported sales in 1948: Idaho Garnet Abrasive Co., Inc., 
P. O. Box 1452, Spokane 6, Wash. (deposit near Fernwood, Idaho) ; 
Garnet Mines, Inc., Fernwood, Idaho; Barton Mines Corp., North 
Creek, N. Y.;and Northern Minerals, Inc., Essex, N. Y. Occurrence 
of garnet deposits in Japan was studied and output data given in a 
recent publication.”! 


Abrasive garnet sold or used by producers in the United States, 1943-48 


Year Short tons Value Y ear Short tons Value 
LK oa eects. 5, 935 $429, 120 || 1040. 7,743 $570, 186 
194 cn o eae os oe (1) 1) Är cnt Seis oe wes n 8, 722 014, 071 
LU a o E 6, 306 375, 198 || 1948. .......... LLL... 8, 039 587, 797 


1 Bureau of Mines not at liberty to publish figure. 


The quotations on domestic garnet in 1948, as given in E&MJ 
Metal and Mineral Markets, remained at the same level as in im- 
mediately preceding years: New York Adirondack garnet concen- 
trates, grain, $85 per short ton. 


NATURAL ALUMINA. ABRASIVES 


Corundum.—The corundum consumed in the United States in 
recent years, aside from moderate tonnages recovered from tailing 
dumps in the Craigmont area, Ontario, Canada, was imported from 
southern Africa, particularly the Union of South Africa. Trans- 
portation difficulties and inability to increase output substantially 
have resulted in smaller shipments. Although a sizable demand 
exists for this product in the United States, imports have fallen behind 
the potential market. Efforts have continued to stimulate higher 

b, Edward H., Garnet Resources of Japan: General Headquarters Supreme Commander of the 


Allied Powers (Tokyo), Natural Resources Sect., Prelim. Study 7, 1947, 10 pp. Chem, Abs., vol. 42, No. 
2, Jan. 20, 1948, p. 494. 
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production in the chief country of origin of this commodity. Although 
the imports of corundum ore from the Union of South Africa in 1948 
reached 3,612 short tons, or 50 percent greater than in 1947, they 
nevertheless were considerably under most recent years. The 
recovery of corundum from bailing dumps in Canada has been dis- 
continued, while production on a commercial scale in other possible 
producing areas, such as Brazil, India, and South African areas other 
than the Transvaal, has been small or nonexistent. 

Available statistics of world production of corundum in recent 
years appear in the accompanying table. 


World production of corundum by countries, in metrio tons, 1937-48 ! 


[Compiled by Pauline Roberts] 
Country ! 1937| 1938 | 1939 | 1940 | 1941 1945 | 1946 | 1947 | 1948 
Australia (New South 
Beie E, O E O HE WE A GE es 310| ® | O () 
an Colo. ME A A E E PS O A E EA MS PES VE 
A AAA A A A hne O a [nea (3) (3) (3) (3) 
aündda. A EA A A A A A BE 6 157/¢ 1,195|5 1,080|_..... 3) 
French Equatorial Africa. |......|. .....]......]......].-.--.|--..-.]------ 5:2, 142 46 3 ) 
End c amati EA 3 1| (5 56 409 97 84| (3) 
Madagascar. ............. 27 35 EE, EE, AP Ku 21 4 
Nyasaland EE, A RN MEUSE EE (1) 305| 328| 379 " ) 
Portuguese East Africa...|......|......|......]......]- .....]|------ 152; (3) 3) 3) 
Southern Rhodesia. ...... (3) 102 69 90 32 Aal LL. 131... 114 
Swazland.............[..llull.sal-.llzl-[leez--]e2222.| 19]  141]...... ORC WEE 6 (3) 
decile EIA A PE A A EE, E {| A A Sg 3 (3) 
Union of South Africa 
(sales). ooo 2, 237| 1,397| 2, 381| 3,820| 6,119! 6, 724| 4, 270| 3, 531| 4,379| 1,854| 2, 313, 2, 537 
United States (sales) ......|......]......|......|. ----.]- ----.]|------ (8) C AED EIA E ¡BA E 
Total oca 2,300| 1, 537| 2, 456| 3, 910| 6, 207; 7, 029| 5,600| 5, 650| 6, 800| 3, 850| 3, 000, 3, 300 


1 In addition to countries listed, corundum probably is produced in U. 8. 8. R., but data on production 

are not available. 
Reported as corundum and emery (bclieved to be largely emery). 

3 Data not available. 

* Imports into United States. 

5 Estimate. 

6 Recovered from tailing dumps. 

? Less than 1 ton. 

! Bureau of Mines not at liberty to publish figure. 

* Includes estimates for entries where footnote 3 indicates data not available and includes United States 
production as measured by sales. Excludes estimates for U. 8. 8. R. ; 


Quotations on crude corundum imported into the United States do 
not appear in domestic trade journals. Corundum grain in 1948 
was quoted in E&MJ Metal and Mineral Markets as follows: Per 
pound, sizes 8 to 60, inclusive, 8% cents; 70-275, inclusive, 9% cents; 
500, 30 cents; 850, 45 cents; 1,000, 45 cents; 1,200 to 1,600 inclusive, 
65 cents; and 2,600, 70 cents. 

Emery.—Marketed output of emery in 1948 decreased 7 percent in 
tonnage in 1948 compared with 1947. The total value of sales, how- 
ever, increased 4 percent to the highest value (except for 1945) since 
1918. The only producers of emery in 1948 were Joe DeLuca, and 
DiRubbo & Ellis, of Peekskill, N "X. The crude emery is shipped 
to manufacturers of grinding wheels, abrasive sticks, and other 
abrasive products. A large part of the output also is used as a 
nonslip agent in concrete floors and steps. The production since 
1920 is presented graphically in figure 2. 

The quotation on crude domestic emery ore in E&MJ Metal and 
Mineral Markets up to May 1947 was $10 per short ton for first-grade 


ABRASIVE MATERIALS 111 


ore, f. o. b. New York. Beginning May 1947 and continuing through 
1948, this figure was given as $12 per ton. The same publication 
quoted grain emery before September 1947 as follows (per pound, in 
350-pound kegs, f. o. b. Pennsylvania): Turkish and Naxos, 7 cents; 
American, 5 cents. After September 1947 and continuing through 
1948, quotations were reported as 10 cents per pound for Turkish and 
Naxos and 6X cents for American. 


Emery sold or used by producers in the United States, 1943-48 


Short tons Value 


e o A Sch 


JMO o ic eec Raine 6, 188 $6 


, 66 
deed desee que e Lë 69, 


558 


, 
HM 


NATURAL CARBON ABRASIVES ? 


Industrial Diamonds.—World sales of industrial diamonds in 1948 
rose more than 150 percent to the highest figure on record, £11,300,000, 
according to Industrial Distributors (Sales), Ltd., London, the 
diamond-syndicate marketing organization. Chief factors in this 
large increase in sales were the wider and more intensive employment 
of abrasive diamonds in industry and in mining. Contributing 
largely also to the higher sales were substantial purchases by the 
United States Government under its stock-piling program. The 
much larger imports for consumption in the United States during 
1948 were the direct result of these developments. 

Extensive experimentation in industrial laboratories in the United 
States," as well as in the Diamond Research Laboratory at Johannes- 
burg, Union of South Africa,” are increasing the uses and applications 
of industrial diamonds and promoting more efficient recovery methods. 
Sending an electric arc through the fine steel needles used in boring 
minute holes in wire-drawing dies speeds up the drilling processes, 
according to a recently issued patent. One type of unusually clear 
diamond, free from flaws, has been discovered to be useful to the 
nuclear Seen as an efficient radiation counter.” 

The geology and occurrences of diamonds throughout the world 
were described." Location of deposits and approximate total value 
of production of minerals including diamonds in the mineral belt 
extending from the Congo down through southern África were pre- 
sented by means of a map and table.* Production and history of 
wartime development were published for diamond mines in Tan- 
ganyika ? and in Sierra Leone.? New diamond discoveries in the 

2 See also Gem Stones chapter of this volume. 

2 South African Mining and Engineering Journal, vol. 59, No. 2902, Sept. 25, 1948, p. 101. 

* South African Mining and Engineering Journal, vol. 59, No. 2879, Apr. 17, 1948, p. 189. 

15 Science News Letter, vol. 53, No. 16, Apr. 17, 1048, P 240 (U. 8. Patent 2,438,941, assigned to the Govern- 
ment by C. G. Peters, F. K. Harris, W. B. Emerson, 1. L. Cooter, and K. F. Nefflen). 

* Curtiss, L. F., Diamonds Used To Detect Atomic Radiation. Nat. Bureau of Standards, Tech. Bull., 
vol. 31, No. 11, November 1947, pp. 121-123. 

Mining Journal (London), vol. 231, No. 5913, Dec. 18, 1948, p. 940. 
Se WE Sc The World's Diamond Deposits: Mining Mag. (London), vol. 79, No. 6, December 
1948, : , 

24 Mining and Industrial Magazine of Southern Africa, The Richest Part of the Earth's Crust: Vol. 38, 
No. 11, November 1948, pp. 597, 599, 601. 

3 Mining and Industrial Magazine of Southern Africa, Diamond Mines of Tanganyika: Vol. 38, No. 6, 


June 1948, p. 335. 
* Mine and Quarry Engincering, Diamonds in Sierra Leone: Vol. 14, No. 5, May 1948, p. 142. 
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Congo *! and in British Guiana ? were reported. A detailed descrip- 
tion of the diamond fields of Venezuela, including production figures 
and methods of recovery, was published.? Resources and the results 
of wartime investigation of the diamond deposits near Murfreesboro, 
Ark., were reported.* 


ARTIFICIAL ABRASIVES 


Production of silicon carbide and aluminum oxide and shipments 
of metallic abrasives each were only slightly smaller in 1948 than in 
1947. The total realization was somewhat higher in 1948; that for 
metallic abrasives rose 22 percent to a new record. The tonnage of 
metallic abrasives was higher than in any year except 1947. The 
total for aluminum oxide shown in the accompanying table includes 
15,706 short tons of “white Dee puriy or special” material valued at 
$1,726,093, a small decrease in both quantity and value compared 
with 1947. The estimated percentage of aluminum oxide used for 
refractory and other nonabrasive purposes in 1948 remained at 4 per- 
cent, the same as in 1947, while the similar figure for silicon carbide 
rose to 47 percent in 1948 compared with 42 percent in 1947. 


Crude artificial abrasives produced in the United States and Canada, 1944—48 


Aluminum oxide ! 
(abrasive grade) 


Silicon carbide ! 


Y ear 
Short Short 
tons tons 
1911. ........ 56, 29] ; 7 ; ; A 144, 540 
1945......... 93, 773 8, 65: ; , 130, 09: 146, 771 
1946 "A 03, 849 p Bare, K a s j , M 111, 512 
1947 ......... 63, 724 , 033, 30, 02: E , 43: 154, 191 
1948......... 63, 033 4 10, 279, 583 147, 218 


1 Bureau of Mines not at liberty to publish data for United States separately, Figures include a small 
quantity used for refractories and other nonabrasive purposes. 
3 Shipments from United States plants only, 


Stocks of silicon carbide at the end of 1948 rose sharply, and those 
of aluminum oxide showed a small increase, while those of metallic 
abrasives decreased slightly. Capacity of plants producing silicon 
carbide and aluminum oxide remained at virtually the same level. 
The capacity of the metallic abrasives industry was reported to be 2 

ercent less than in 1947. Operations in 1948 were at a somewhat 
ower rate compared with capacity than in 1947: Silicon carbide, 86 
percent in 1948 compared with 88 in 1947; aluminum oxide, 66 per- 
cent in 1948 and 69 in 1947; and metallic abrasives, 61 percent in 
1948 and 64 in 1947. 


*! Mining and Industrial Magazine of Southern Africa, Mineral Wealth of the Congo: Vol. 38, No. 9, 
September 1948, pp. 473, 479, 

ü 2 Dine Journal (London), vol. 230, No. 5877, Apr. 10, 1948, p. 265; vol. 231, No. 5901, Sept. 25, 1945, 
pp. 701-702. 

8 Davey, John C., The Diamond Fields of Venezuela: Eng. and Min. Jour., vol. 149, No. 4, April 1948, 


pp. 74-78. 
34 National Jeweler, vol. 44, No. 1, January 1949, p. 130; No. 4, April 1049, p. 280. 


ABRASIVE MATERIALS 113 


Stocks of crude artificial abrasives and capacity of manufacturing plants, as 
reported by producers in the United States and Canada, 1944-48, in short tons 


Silicon carbide Aluminum oxide Metallic abrasives ! 


Year 

e, | Average | e | Aromas Ge 

9c. 31 | capacity capacity 
1911... A IAN 234, 000 191, 289 
A A sewizic Sd S 72, 000 ; 233, 300 209, 360 
D MTM : A d 232, 889 : 211, 407 
EL 592.522, cw LITT ; 32, 97 233, 500 A 245, 479 
LC A á—9€ , 3 à 233, 500 i 240, 129 


1 Figures pertain to United States plants only. 


Production of aluminum oxide and silicon carbide is concentrated 
largely in the Niagara Falls region of Canada and the United States 
aa in Quebec in areas of plentiful and relatively cheap water power; 
some aluminum oxide, however, is produced in Alabama. Neither 
the new plant of the Coated Products Division of Carborundum Co., 
nor the proposed silicon carbide plant at Vancouver, Wash., projected 
by the same firm, are yet in operation. The new furnace plant of 
Electro Refractories & Alloys, Canada, Ltd., at Cap-de-la-Madelaine, 
near Three Rivers, Quebec, was not placed in production until Jan- 
uary 1949. Toward the end of 1948, the Abrasive Grain Association 
and five individual manufacturers of artificial abrasives in an anti- 
trust consent judgment by the United States District Court at 
Buffalo, N. Y., were enjoined from fixing prices and uniform condi- 
tions of sale of artificial abrasive grain and from exchanging price 
lists or quotations. Under the judgment, purchasers have the option 
of buying at a delivered price or at a factory price based on delivered 
price less actual cost of transportation.* 

Statistics for metallic abrasives cover steel shot and grit but do 
not include steel wool. The figures represent operations of plants in 
the United States only. As in 1947, 18 companies with 19 plants 
reported sales in 1948. The three largest producing States were 
Ohio, Michigan, and Pennsylvania. Other States in which metallic 
abrasives were manufactured in 1948 were lllinois, Massachusetts, 
New Hampshire, and New York. 

Two high-purity aluminum oxide powders of ultrafine, uniform 
particle size have proved useful in metallographic polishing and are 
said to be suitable for optical and gem polishing, metal finishing, as 
catalyst carriers, and in the manufacture of phosphors for lighting.?** 
Use of type 32 aluminum oxide in vitrified Bee wheels was de- 
scribed and advantages reported." The chemical properties, history 
and manufacture of boron carbide were outlined. 


3 Chemical and Engineering News, vol. 26, No. 49, Dec. 6, 1948, p. 3628. 

% Chemical and Engineering News, vol. 26, No. 38, Sept. 20, 1948, p. 2840; Chem. Ind., vol. 63, No. 3, 
September 1919, P: 424. 

5" Larson, E. T., Grits and Grinds, vol. 38, No. 8, 1947, pp. 12-13; Jour. Am. Ceram. 8oc., vol. 31, No. 5, 


1, 1948, p. 95. 
?* Lefebre, A., Abrasives: Ind. Ceram., 1948, No. 383, 31; British Ceram. Abs., 1948, 276A; British Abs. 
B-1, 1I, III, December 1948, p. 706. 
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Shot-peening of nonferrous metals increased fatigue and corrosion 
resistance appreciably, reduced the susceptibility of brass to season- 
cracking, and was effective as a cure for porosity in aluminum die 
castings. 


MISCELLANEOUS MINERAL ABRASIVE MATERIALS 


In addition to the natural and manufactured abrasive substances 
for which data are included herein, many other mineral materials are 
used for abrasive purposes. A number of oxides, including tin 
oxides, magnesia, iron oxides (rouge and crocus), cerium oxide, 
chromium oxide, and manganese oxide, are employed as polishi 
agents. Certain carbides, such as boron carbide and the cemente 
carbides, which include tantalum carbide, titanium carbide, and 
tungsten carbide, have been used for their abrasive properties or 
because of their extreme hardness or durability. Other substances 
with abrasive applications include finely ground and calcined clays 
(ball clays, china clays, fire clays), lime, talc, ground feldspar, river 
silt, slate flour, and whiting. 


FOREIGN TRADE “ 


Imports.—The total value of importe for consumption of natural 
abrasive products rose 143 percent in 1948 compared with 
1947. Crude or unmanufactured diamond bort, carbonado and 
ballas, and diamond dust were the chief contributors to this increased 
import trade, showing gains in 1948 of 166, 125, and 95 percent, 
respectively, over 1947 levels. Imports of corundum ore, crude or 
upmanufactured pumice, and garnet were considerably higher in 1948 
than in 1947. Imports of manufactured diamond bort and emery ore 
registered large decreases, while receipts of unground flint, flints, and 
flintstones were only slightly less than in 1947. 

Exports.— The value of exports of natural abrasive products in 1948 
declined 21 percent compared with 1947. All classes of products 
shown in the accompanying table showed moderate to substantial 
decreases in quantity of exports. Exports of grindstones, emery and 
corundum wheels, and emery powder, in particular, were 37, 72, and 
49 percent, respectively, less than in 1947, and the weight of “Other 
natural abrasives”? decreased by 14 percent. 


2 Knight, Harold A., Shot-Peening of Nonferrous Metals: Materials and Methods, vol. 26, No. 5, No- 
vember 1947, pp. 83-86. 

4 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department nf Commerce 
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Abrasive materials imported for a Ae in the United States, 1946-48, 
y 


[U. 8. Department of Commerce] 


Quantity Value Quantity | Value 
Burrstones: Bound up into mill- 
stones............-.. short tons.. $1, 848 1 $204 
Grindstones, finished or unfin- 
ished............... short tons.. 17, 255 307 19, 882 
mone’ oilstones, and whet- 
E short tons.. 50, 315 42 73, 619 
Coran dum (including emery): 
SE ore. ...short tons.. 194, 158 8, 612 300, 865 
OPAC do.... 50, 750 1, 102 11, 350 
Grains, WER pn 
S maur unds.. 4, 809 
Paper. and cloth coated with 
emery or corundum..reams.. 180, 743 
Wheels, files, and other man- 
ufactures of emery or corun- 
dum or garnet ..... pounds. . 9, 530 
Garnet in grains, ground, eto.do... 578 
Pp and rottenstonce . shorttons. a MB;  300858| | 83] — 23951 |...........|..-..-..-.- 
Crude or unmanufactured 
short tons.. 85, 370 
Wholly or partly manufac- 
ured........... short tons.. 18, 079 
Manufactures, n. 8. p. £.......|...........| .  10|...........|  J 148 |...........].-......--- 
Diamonds: 
Bort, manufactured.. -Carats. . 60, 024 
Bort. (glaziers’ and engravers’ 
dB Ones: unset, and min- 

EE carata.. 12, 525, 230 |10, 357, 119 | 31, 676, 586 
Carbonado and ballas...do.... 315, 636 61, 197 844, 915 
Dust... 22v do.... 230, 139 226, 430 618, 265 

Flint, flints, and flintstones, un- 
ground.............. short tons.. 280, 407 11, 193 209, 935 
Total... .....-.---.--22002--]----2-.-.--] 15, 320, AME |... 34, 184, 654 


Abrasive materials exported from the United States, 1944—48, by kinds 
[U. 8. Department of Commerce) 


Wheels of emery 
Grindstones and corundum Emery powder 
Kind 
Pounds Value Pounds Value Pounds Value 
1 A 3, 393, 763 $155, 048 600, 682 $342, 215 744, 076 $74, 331 
hr LH 4, 699, 860 252, 293 248, 118 144, 589 326, 758 34, 003 
hr A 6, 135, 719 285, 7 431, 434 218, 961 529, 362 60, 982 
Är cda 4, 591, 080 217, 747 450, 834 256, 191 547, 264 66, 104 
e AA 2, 887, 995 131,725 128, 412 81, 496 278, 347 48, 376 
Diamond grind- | Other natural abrasives, 
Diamond dust ing wheels hones, and whotstones 
Kind Total value 
Carats Value Pounds Value 
A sede 119, 458 | $133, 270 45, 494, 759 | $1, 281, 864 $2, 091,675 
AAA NA 92,019 95, 761 54, 548, 442 1, 475, 874 2, 086, 146 
A A aws 116, 650 146, 490 52, 881, 184 1, 619, 416 2, 426, 853 
1047 oer adas 122, 925 324, 572 69, 989, 036 2, 274, 858 3, 351, Ge 
, D 


ee 52, 600 80, 352 60, 257,843 | 2,030, 731 


0 
Aluminum 
By RICHARD H. MOTE ano HORACE F. KURTZ 


GENERAL SUMMARY 


RIMARY aluminum output in the United States in 1948 rose to a 
Po. peacetime record despite floods and electric-power shortages 

which curtailed production and forced plant closures. Even 
though the 1948 output exceeded all but that in the war years 1943 
and 1944, the quantity was insufficient to meet heavy consumer de- 
mand for the metal in established uses and in new and substitute uses 
resulting from the prevailing short supply and relatively high price 
of many competing materials. Apparent consumption of virgin 
aluminum in 1948 was 27 percent greater than in the preceding year, 
as net imports in crude and semicrude form added approximately 
40,000 tons to the total supply. Consumption of the metal for the 
manufacture of building products, particularly roofing and siding, 
continued to lead the field of uses in 1948. In addition to the ex- 
panded use of primary aluminum, large quantities of secondary 
aluminum were reclaimed from scrap and made available for consump- 
tion during the year. 


Salient statistics of the aluminum industry, 1939-43 (average) and 1944-48 


1939-43 
(average) 1948 
Primary production 
short tons.. 424, 035 409, 630 571,750 623, 456 
Value......................... $131,408,000 $115,812,000 |$161,626,000 |$180, 755, 000 
Quoted price per pound ! 
15.0 15.0 15.7 


1, 394, 000 


1 Ceiling price 15 cents, April 1942-August 1945. 
3 Revised figure. 


The broad inflationary price trend in 1948 forced & break in the 
price of standard 99.0-99.5 percent aluminum ingot, which had been 
15 cents & pound since the latter part of 1941. Increased costs of 
labor and materials precipitated two price rises of 1 cent each in June 
and October and established the quotation at 17 cents. 

World production of aluminum advanced 17 percent from 1,084,000 
metric tons in 1947 to approximately 1,265,000 tons in 1948. As in 
the United States, output in most foreign countries was generally 
hampered by power shortages. 
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Aluminum ores, alumina, and aluminum salts are discussed in the 
Bauxite chapter of this volume. 


PRODUCTION 


Primary.—Domestic production of primary aluminum totaled 
623,456 short tons in 1948, an increase of 9 percent over the 571,750 
tons produced in 1947 and the highest peacetime output in the history 
of the industry. The accelerated growth of aluminum production in 
recent years is strikingly indicated by comparison with growth in 
over-all industrial output. The index of total production ! increased 
from 170 in 1946 to 192 in 1948, a gain of 13 percent during the 2- 
year period. The index for &luminum production, calculated on the 
same base period, advanced from 328 in 1946 to 498 in 1948, an in- 
crease of 52 percent, which shows that the aluminum industry ex- 
panded during the period at a rate four times that of industrial out- 
put as a whole. 


Production of primary aluminum in the United States, 1941-48, by months, in 


Short tons ! 

Month 1941 1942 1943 1944 1945 1946 1947 1948 
Janusry...........-....----- 21,800 | 32,250 | 60,650 | 84,846 | 48,750 | 24,700 | 50,045 | 48,767 
February..........-.-------- 19,500 | 30,100 | 55 74,400 | 45,750 | 22,200 | 47,002 

E UA AAN 22,200 | 34,400 | 64,600 53,360 | 25,950 | 53 51, 874 
A Dri EE 22,900 | 35, 000 77,800 | 51,700 ,850 | 51,007 277 
Mayos coo ets ee ese 25,200 | 37,200 | 72,850 | 76,450 | 52,200 | 24,800 | 51,116 | 55, 450 
Jüne eee cane ok a 25, 800 ,500 | 74, 150 47,600 | 27,750 48, 557 
D E 27,000 | 45,000 | 78,450 | 67,550 | 48,000 | 35,700 | 47,998 | 52,937 
AUZUSË O 27,900 | 48,950 | 81,350 | 61,650 | 45.900 | 39,800 | 47,054 | 54,953 
September -2-22-2200 27,600 | 49,550 | 86,400 | 47,450 | 31,700 | 41,050 | 43,228 | 53,255 
TT ecu -- 29,500 | 54,150 | 94,250 | 48,400 | 25,100 | 44,950 | 43,959 | 54,526 
Novernber...............-.-- 000 | 55,000 | 91,350 | 44,450 | 20,900 | 46,250 | 43,461 | 50,714 

EE 30,667 | 60,006 | 93,729 850 | 24,100 | 50,630 53, 447 

Total......-....-..---- 309, 067 | 521,106 | 920,179 | 776, 448 | 495, 060 | 409, 630 | 571,750 | 623, 456 


1 Monthly data 1941-July 1946 from producers’ reports to War Production Board and its successor, Civil- 
ian Production Administration; all other data from reports to Bureau of Mines. Monthly figures have 
been adjusted to final annual totals. 


Except in January, February, and June, the monthly production of 
primary aluminum in 1948 was at a rate exceeding 600,000 tons an- 
nually. Early in the year a drought in the Southeast caused a power 
shortage in the Tennessee Valley, which curtailed operations in that 
area and caused domestic primary aluminum output to drop to 45,699 
tons in February, the low point of the year. Production gained 
steadily thereafter to reach the 1948 peak monthly output of 55,450 
tons in May. Serious floods along the Columbia River from late 
May until early July forced the Reynolds Metals Co. plant at Trout- 
dale, Oreg., to close for almost 2 months and curtailed operations at 
the Reynolds plant at Longview, Wash., and the Aluminum Co. of 
America plant at Vancouver, Wash. As a result, production slumped 
to 48,557 tons in June. The monthly output rose in the following 
months but fell again during the latter part of the year owing to a 
seasonal drop in water level in the Northwest. 


1 Federal Reserve Bank indexes of physical volume of industrial production; 1935-39 equals 100. 
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Although congressional approval of a program for Air Force ex- 
pansion and the persistent demand for aluminum in markets formerly 
supplied by other metals indicated a potentially increasing need, do- 
mestic production of the light metal appeared to be limited to a level 
not exceeding the 1948 output by the lack of additional electric power. 
According to the Federal Power Commission, the total power load 
in December 1948 was almost equivalent to the total national in- 
stalled capacity. Although increases in generator capacity are sched- 
uled over the next few years, they are barely adequate to cover exist- 
ing commitments and do not allow for any substantial increase in the 
number of aluminum reduction units. 

Aware of the lack of surplus hydroelectric power, the Aluminum 
Co. of America turned to natural gas as a source of energy for pro- 
ducing electricity. In conjunction with the Nordberg Manufacturing 
Co., Alcoa developed a special type of spark-fired internal-combustion 
engine which will use natural gas as a fuel to generate electric energy 
for its new aluminum reduction plant at Point Comfort, near Port 
Lavaca, Tex. Construction at Point Comfort was begun in 1948, and 
installations will include a three-pot-line plant with a production ca- 
pacity of approximately 57,000 tons of aluminum metal per year, a 
plant for making carbon electrodes, and a 120,000-kw. power plant, 
which will utilize 120 of the newly developed gas engines. Tentative 

lans to expand the Permanente Metals Co. alumina plant at Baton 
Rouge, La., to include pot lines for aluminum reduction with electric 
power to be generated from natural gas were reported during the year. 

The industry functioned in 1948 along competitive lines established 
in 1946. Alcoa operated about 330,000 tons, or 51 percent of the 
total 649,000 tons operable rated annual reduction capacity; Reynolds, 
190,000 tons or 29 percent; and Permanente, 129,000 tons or 20 per- 
cent. Nearly all wartime aluminum plants held by the War Assets 
Administration for which electric power was not economically 
available were disposed of during 1948. "The Torrence, Calif., reduc- 
tion plant was sold to Columbia Steel Co. for conversion into & sheet- 
steel mill. The rod and bar mill at Newark, Ohio, was acquired b 
the Permanente Metals Co., and equipment for manufacturing steel- 
reinforced aluminum-conductor cable was added during the year. 
The plant at Massena, N. Y., was sold to the Aluminum Co. of America 
during the latter part of the year, along with some of the carbon- 
producing equipment at the Dolacon N. J., plant. Alcoa an- 
nounced late in 1948 that its old plant at Massena would be shut 
down and the power thus made available would be used for the newly 
purchased installation. The company also announced that its Ni- 
agara Falls plant would close in 1949 owing to lack of power. 

Secondary.—Owing to virtual exhaustion of scrapped military air- 
eraft that had been plentiful since 1942, recovery of secondary alumi- 
num from scrap in 1948 dropped 17 percent from the record high 
tonnage reclaimed in 1947. In addition to the production of remelt 
alloy ingot at Navy air stations, output was recorded in 1948 from five 
Army airfields, where the last of the wartime military planes sold to 
private contractors was melted. 

Detailed information regarding secondary aluminum in 1948 is 
given in the Secondary Metals—Nonferrous chapter of this volume. 
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FicvcRE 1.— Trends in world and domestic primary production and domestic secondary recovery of alumi- 
num, 1915-48, 


CONSUMPTION AND USES 


The apparent consumption of primary aluminum totaled 665,950 
tons in 1948, as computed by the usual method of adding production 
and net imports and adjusting for producers’ stock changes. This 
total was 27 percent greater than the 524,200 tons used in 1947. 
However, as pointed out in the 1946 chapter of this series, the large 
importation and subsequent holding by the Office of Metals Reserve 
of Canadian aluminum during the war years greatly distorted the 
apparent consumption; and for the purpose of presenting a truer 
picture of domestic aluminum consumption a modified set of figures 
was evolved, taking into account releases of Canadian aluminum 
from Reconstruction Finance Corporation inventories. These stocks, 
which at the end of 1946 were 71,760 tons, were reduced to 18,700 
tons by December 31, 1947, and completely disposed of in 1948. 
The adjusted apparent consumption figures for 1944 through 1948 are 
671,072, 696,750, 575,687, 571,760, and 684,650 tons, respectively. 

If the modified figures for apparent consumption of primary alumi- 
num are added to the figures for secondary recovery from old scrap 
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FIGURE 2.— Trends in imports, exports, and apparent consumption of aluminum, 1915-48. 


only, the following total consumption figures are obtained (quantities 
in short tons): 


Apparent con- Secondary 
Year sumption of | aluminum re- Total 


Ba ary covered from | consumption 
uminum old scrap 
1939-43 (average)...-...-.-2--- eee no 432, 753 40, 282 473, 035 
AA A AA tat omm ewes 1 671, 072 899 693, 971 
so M DTI EE REN SEEN IUUD 1 696, 750 27, 311 724, 061 
WEE 1 575, 687 90, 535 666, 222 
A EE 1 571, 760 3 163, 847 3 735, 607 
A EEN 1 684, 650 95, 648 780, 298 
1 Modified. 
3 Revised 


The building trade was the best customer of the aluminum industry 
for the third successive year. The largest use of the light metal was 
in the manufacture of roo and siding, but substantial quantities 
were also consumed in the fabrication of window frames, shingles, 
heating and ventilating ducts, nails, gutters and down-spouts, screens, 
thresholds, venetian blinds, electric conduits and accessories, awnings, 
garage doors, and prefabricated housing panels. Use of aluminum as 

eating, ventilating, and air-conditioning ducts was formally approved 
in 1948 by the National Board of Fire Underwriters; Federal Housing 
Administration building specifications were revised to permit usage 
of aluminum in these applications. A wider acceptance of aluminum 
in building construction was anticipated in future with the introduction 
in 1948 of pattern aluminum sheet for use in wall facing. Early 
application of this product has been mainly on industrial and institu- 
tional buildings, but the versatility of pattern design suggests a much 
wider functional and decorative use. 
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Production, imports, exports, and apparent consumption of primary aluminum 
in: production of secondary aluminum in the United States, 1939-43 (average) 
and 1944-48 


Primary aluminum Secondary aluminum 
Year Production Apparent Production 
Imports 1 consump- 
(short tion ! 

Short tons Value tons) (shorttons)| Short tons | Value? 
1919-43(a veraze). ; $131, 408, 000 57, 555 , 4! 432, 753 150, 318 | $46, 668, 155 
EE RUE NEN 76, 222, 416, 000 ; 744, 627 325, 645 93, 264, 728 
1045. loy uec 5, OF 140, 864, 000 : 5, 901 797, 052 298, 387 85, 297, 005 
1945... ......... : 115, 812, 000 , 607 ; 461,877 278, 073 78, 639, 044 


IPs E 161, 626, 000 , D ¿3 524, 200 3 344,837 | 397, 450, 936 
Lou... 180, 755, 000 < 665, 950 286, 777 | 82,477,065 


1 Data not available on fluctuations in consumers’ stocks. Withdrawals from producers’ stocks totaled 
55.320 tons in 1944, 26,334 in 1946, and 2,378 in 1948; additions to producers’ stocks averaged 3,378 tons from 
1939 EH 1943, and totaled 26,224 in 1945, and 827 in 1947. Figures not adjusted for changes in Govern- 
ment stocks. 

2 Based upon average price of primary aluminum as reported to Bureau of Mines. 

5 Revised figure. 


The advantages of aluminum continued to be demonstrated in the 
field of transportation. Use of the metal in commercial vehicles such 
as trucks, busses. and trailer units remained large, and a strong trend 
toward use in the passenger-car field appeared to be developing. 
Growing applications in railroad rolling stock, such as passenger, 
hopper, box, refrigerator, and tank cars, were noted during 1948. 

Use of aluminum in the electrical field exhibited a rising trend 
during the year. More than 1,500,000 miles of ACSR (aluminum 
conductor, steel-reinforced) cable is now in use in high-voltage and 
rural distribution lines, and an announcement by the Rural Electrifica- 
tion Administration that it needed additional wire and cable for about 
25,000 miles of poles recently erected in the South and Midwest 
forecast an increase in the quantity of aluminum to be consumed for 
this purpose. 

Consumption for aircraft production, although not large in 1948 
when compared with wartime rates, is expected to increase in the 
immediate future as a result of expansion of the Air Force. 

Other growing uses for aluminum include application in household 
appliances, office machines, furniture, hardware, tools, instruments, 
and packaging in the form of foil, caps, seals, collapsible tubes, drums, 
barrels, and carboys. 

Shipments of aluminum by the Aluminum Co. of America in 1948 
were distributed as follows (comparable 1947 figures in parentheses): 
Building products, 18 percent (19 percent); transportation, 13 (15); 
cooking utensils, 9 (9); machinery, electrical and general, 4 (6); 
household appliances, 9 (7); power transmission, 6 (6); shipments to 
fabricators for further processing, 25 (24); and all other, 16 (14). 
Although these figures may not fully parallel the entire aluminum 
industry's distribution, they do show the general use pattern of the 


metal. 
STOCKS 


Stocks of primary aluminum at reduction plants at the end of 1948 . 
were 13,171 short tons compared with 15,549 tons at the beginning of 
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the year. Low point of the year was at the end of November, when 
inventories dropped to 8,075 tons. Government stocks available for 
allocation, which totaled 18,700 tons on January 1, 1948, were com- 
pletely disposed of during the year. Data on consumers’ inventories 


were unavailable. 
PRICES 


À significant factor in the increasing acceptance of aluminum for 
uses formerly supplied by copper has been the price advantage it has 
maintained since November 1946. Although increased costs of labor 
and materials induced aluminum producers to raise the market price 
twice during 1948, the quotations continued to be substantially under 
the copper market price. When considered on & volumetric basis, 
the basis on which metals are ordinarily used, rather than by weight, 
the price differential was even more favorable to aluminum. The 
base price of 15 cents a pound for 99.0-99.5 percent virgin aluminum 
ingot, New York, established on October 1, 1941, continued until 
June 28, 1948, when the quotation was advanced to 16 cents. A 
second price rise to 17 cents occurred on October 11. The primary 
aluminum pig prices were &dvanced at the same time in 1948 to 15 
and 16 cents per pound. Readjustments in pricing of other aluminum 
products were also made during 1948. 


o 
3 
a 
a 
w 
a 
v 
p= 
2 
uw 
o 


FIGURE 3.— Trend in average quoted prices of aluminum, 191548. Price is for No. 1 virgin metal 98-99 
ed? a1 È ew York through 1929; thereafter for 99-percent-plus virgin ingot, as reported by American 
etal Market. 


FOREIGN TRADE ? 


In contrast with 1947 foreign trade, the United States became a net 
importer of crude and semicrude aluminum during 1948. Imports 
of metal (excluding scrap and manufactures) totaled 89,149 tons in 
1948, an increase of nearly six times the preceding year's total and the 
largest quantity since 1945. About 90 percent of the 1948 receipts 
came from Canada and the remainder largely from United Kingdom, 
Italy, Switzerland, and Norway. Imports of aluminum scrap like- 
wise gained substantially during 1948 and reached the highest annual 
level ever recorded (separate reporting of scrap was begun in 1939). 
Although there was some controversy as to the origin of scrap desig- 
nated from certain European countries, 22,012 tons were reported 
shipped from Canada, 15,127 tons from United Kingdom, 6,968 tons 
from Italy, 5,912 tons from Germany, and the remainder from 30 


2 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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other countries. The actual qu uantity of manufactures imported was 
not recorded, but their total value increased 33 percent over 1947. 


Aluminum imported for consumption in the United States, by classes, 1946-48 


[U. 8. Department of Commerce] 


Crude and semicrude: 


Metal and alloys, crude............ 41,487 | $9,086,327 | 15,579 | $3,723,514 | 83,164 | $21, 332, 336 


o M 14,493 | 1,766,298 | 15,719 | 2,550,627 | 71,728 | 17,459, 996 

Plates, sheets, bars, etc... .......... 1, 120 483, 474 31 25, 621 5, 985 3, 005, 929 

a A me 57, 100 | 12, 236, 099 31,329 6, 299,762 | 160,877 41, 798, 261 
Manufactures: 


Bronze powder and powdered foil.. 5, 289 (1) 45 (0) 550 
Foil less than 0.006 inch tnick...... 57 61, 287 41 70, 058 18 29, 049 
Folding rules. . A A IA (2) 11 (2) 
Leaf (519 by 514 inches)........ ... 39, 504 (3) 50, 608 (3) 74, 485 
Powder in leaf (513 by 51% Oe ME. IA MA Eege (4) 114 
Table, kitchen, hospital utensils, 
"d CORNERS D Geet 47, 334 38 103, 607 87 157, 156 
Other manufactures................ 74, 447 (5) 79, 631 (5) 143, 028 
Totalo ccc tocas 227, 861 (5) 303, 960 (5) 404, 387 
Grand total...................... 12, 463, 960 (3) 6, 603, 722 (5) 42, 202, 648 


1 Less than 1 ton. 

2 Number: 1947, 26; 1948, 1; equiv alent weight not recorded. 

3 Leaves: 1946, 6,710, 636; 1947, 7,566,959; 1948, 14,784,183; equivalent weight not recorded. 
‘Leaves: 30, 000; equivalent weight not recorded. 

5 Quantity not recorded. 


Exports of aluminum (excluding scrap &nd manufactures) declined 
from the 62,333 tons shipped in 1947 to 49,033 tons in 1948. Most 
of the decrease resulted from curtailed shipments of metal classified as 
ingots, slabs, and crude, as exports of plates, sheets, bars, and other 
semifinished forms were ‘only slightly reduced. France, chief recipient 
among the 18 countries that purchased aluminum in ingot and slab 
form during 1948, received approximately 49 percent of the total. 
Of the plates, sheets, and bars exported, 15,421 tons went to the Re- 
public of the Philippines, 7,499 tons to Venezuela, and the remainder 
to 93 other countries. Shipments of scrap dropped to 438 tons, 
almost all of which went to Haiti, Canada, and Germany. The value 
of aluminum manufactures exported in 1948 declined 26 percent. 
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Aluminum exported from the United States, by classes, 1946-48 


[U. S. Department of Commerce] 


1946 1947 1948 


Crude and semicrude: 


Ingots, slabs, and crude... ............ 1, 107 $305, 072 | 12,098 | $3,578,029 | 1,239 $424, 676 
ENKE ae ele 640 120, 522 788 181, 211 438 71,717 
Plates, sheets, bars, etC....-.........- 15,587 | 9,706,350 | 50,235 | 29,428,940 | 47,794 | 28, 500, 768 

Total ere aaa 17, 334 | 10, 131, 944 | 63,121 | 33,188, 180 | 49,471 | 29,003, 221 

Manufactures: 

Tubes, moldings, or other shapes..... 1, 338 1, 130, 786 1, 983 2, 488,997 | 3,373 3, 458, 427 
Table, kitchen, and hospital utensils..| 1,860 | 3,419,792 | 2,624 | 4,469, 291 1,376 2, 432, 637 
Foil and leaf coco 1,794 | 1,570,334 | 4,860 | 4,611,598 | 1,976 1, 566, 315 


Powders and pastes (aluminum and 
aluminum bronze) (aluminum con- 


Quer EECH 435 473,770 737 709. 446 474 444, 967 
Other manufactures................... () 3,557,427 | (1) 6,764,460 | (1) 6, 250, 214 
EEN a) | 10,152,100] (9 | 19,043,792] (1) 14, 182, 560 
Grand total... -a000 2000000aaa () | 20,284,053! (1) | 52,231,972 | o 43, 185, 781 


1 Quantity not recorded. 


TECHNOLOGY 


Technologic progress reported during 1948 that broadened the field 
of aluminum use included an improvement in welding technique for 
efficiently joining thicker aluminum-alloy plates than had hitherto 
been successfully joined by other welding processes. The new pro- 
cedure—a modification of shiclded arc-welding—consists of feeding a 
bare or processed filler-metal wire carrying the welding current through 
a suitable wire holder. Joining is accomplished by a direct-current 
arc maintained between the end of the wire and the work. Asin other 
shielded-arc processes, the arc is contained in an envelope of inert gas. 
Among the commercial applications of welded aluminum in 1948 were 
the first experimental field-welded aluminum pipe lines for carrying 
crude oil, which were laid near Magnolia, Ark., and Raceland, La. 


WORLD REVIEW 


World production of aluminum in 1948 totaled approximately 
1,265,000 metric tons, an advance of 17 percent over 1947. A large 
share of this increase was due to gains in the United States and 
Canada, the two largest producing countries. 
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World production of aluminum, 1942-48, by countries, in metric tons 
[Compiled by Pauline Roberts] 


1942 1943 1944 1945 | 1946 | 1947 1948 
Austria aa or 35, 071 44, 201 40, 097 5, 250 1, 032 4, 544 13, 319 
Hrizidei: ido NO DA AA E SEU ce sued PAE RO 
t ues sels AIL s ane 308, 982 449, 734 419, 176 195, 691 175, 449 271, 302 333, 007 
ina: 

Formosa 1.................. 13, 498 14, 498 9, 201 3 MEN ERR (2) 2, 509 

Manchuria................. 17, 437 8, 557 3 8, 000 3 1, 500 (2) (3) (2) 
ae ale A 45, 224 46, 462 26, 154 37,225 47, 952 53, 225 64, 785 
Germany EE 227, 131 | 203,068 | 191,000 | 320,000 |..........|.........- 4 7, 306 
Hungary. ooccunc A 5, 960 9, 460 | $ 13,190 2, 351 1, 970 5, 203 5,152 
de A erba i s 1, 202 1,751 2, 254 3, 244 3, 223 3,367 
A A 43, 541 46, 192 16, 796 4, 347 11, 040 25, 064 33, 100 
BEN sols Mene ure cu ese 185,211 |1114,057 | 188, 254 16, 450 90 2, 700 6, 970 
|l MMC" 4, 366 12, 529 12, 943 6 1, 243 3 5, 000 5, 3 5, 000 
NOW EE 20,498 | 23,514 | 20,035 4,608| 16,692| 21,725 30, 065 
Lt EE 742 797 206 592 1, 007 1, 000 969 
Sweden (includes alloys) ....... 1, 294 3, 572 3, 723 3, 236 3, 566 2, 892 3 3, 500 
Beitzeriand 2-2 2-- 23, 665 18, 526 9, 686 5, 029 13, 083 18, 458 18, 960 
USS Wis See 3 55, 000 62,340 | 371,000 86,310 | 3 105,000 |? 120,000 | 3 140, 000 
United bkingdom. ..22.-0--- 7, 528 56, 557 36, 038 32, 432 32, 067 29, 384 30, 510 
United Staten... 472,737 | 834,768 | 704,376 | 449,109 | 371,608 | 518, 680 565, 587 

Yugoslavia (estimated)... ...... : 2, 000 1, (2) (3) (3) (3) 
Total EE 1, 400, 000 |1, 952, 000 |1, 673,000 | 869,000 | 792,000 |1, 084,000 | 1, 265, 000 


! Fiscal year ended March 31 of year following that stated. 

3 Data not available; estimate by author of chapter included in total. 
3 Estimated. 

* Bizonal area. 

5 January to June, inclusive. 

$ April to June, inclusive. 

? Preliminary; subject to revision. 


Australia.—Surveys for the combined alumina and aluminum re- 
duction plant being erected by the Australian Aluminum Production 
Commission at Native Point, 16 miles from Launceston, Tasmania, 
were virtually completed during 1948, and lay-outs for the plant build- 
ing were progressing rapidly. The Production Commission expects 
to have the plant completed in 2 years, for an initial capacity of 13,000 
tons annually. 

Austria.—Although aluminum production in Austria continued to 
be handicapped by shortages of electric power and alumina, output 
in 1948 nearly tripled the 1947 figure. Of the 13,319 metric tons 
recovered during the year, 10,000 tons were produced in the great 
United Aluminum Works plant at Ranshofen and 3,319 tons in the 
plant at Lend. Almost half of the 1948 output was returned to foreign 
countries as payment for raw materials supplied. New sources of 
hydroelectric power were being considered during the year in order to 
put the aluminum industry on a year-round operating basis. Water 
shortages due to winter drought conditions have limited production of 
electric power and permitted continuous aluminum output only from 
March through September. 

Canada.—At Arvida, Quebec, low water in the latter part of 1948, 
resulting in an electric power shortage, forced the Aluminum Co. of 
Canada to shut down one of three pot lines that had been in steady 
operation. Despite this handicap, production of aluminum in 1948 
was 23 percent above the 1947 level. Even with the expanded pro- 
duction, consumer demand for the metal in both raw and fabricated 
form remained greater than the supply, and the company was forced 
to allocate its output. 
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The aluminum plant at Shawinigan Falls resumed operation during 
the year with two of the four war-installed pot lines in operation. The 
reduction plants at La Tuque and Beauharnois, which were closed in 
1945, remained idle during 1948. 

According to Aluminum, Ltd., the largest single field of consumption 
of its products in 1948 was in architectural and building uses, which 
accounted for more than 35 percent of the total. Household applica- 
tions, including cooking utensils, accounted for 20 percent of the 
consumption; transportation, 19 percent; the electrical industry, 9 
percent; food and farming, 5 percent; canning and packaging, 4 per- 
cent; the chemical industry, 1 percent; and miscellaneous uses, 5 
percent. 

China.—American and Canadian companies were reported investi- 

ating the possibility of E the plant of the Taiwan Aluminum 
Co. in Takao, Formosa. The plant originally comprised three units, 
but one was completely destroyed by bombing during World War II. 
During the latter part of 1948 the plant was utilizing 76 pots and 
producing ingot at an annual rate of 4,200 tons. Restoration of the 
entire plant to its designed annual capacity of 22,000 tons is estimated 
to require the equivalent of $2,000,000. 

France.—Output of primary aluminum in France in 1948 totaled a 
little more than two-thirds of theoretical capacity, the producing 
facilities being handicapped by limited availability of power. On 
UE 20 the French Price Directorate freed aluminum from price 
control. 

Germany.—Early in 1948 the American Military Government an- 
nounced that the German aluminum industry in the British. and 
American zones would be permitted to resume production temporarily. 
Relaxation of the ban on output was based on the existence of approxi- 
mately 300,000 tons of bauxite stock piled in Western Germany, which 
were regarded as adequate for 1 year's production of metal. The 
Téging plant in Bavaria began operating late in March, and produced 
in April the first new aluminum to be recovered in the Bizonal Arca 
since the end of World War II. Output at this plant was curtailed 
later in the year, however, owing to limited power supplies. The other 
two smelters that were permitted to reopen—the Lünen plant near 
Dortmund and the Erftwerk Grevenbroich smelter—did not resume 
production during 1948. 

Italy.—Producers of Italian aluminum sent a large part of the total 
domestic output abroad in 1948. Of the 33,100 metric tons produced, 
13,000 tons were exported compared with 1,900 tons in 1947. Although 
Italy's home consumption of RER products is comparatively low, 
production had not recovered sufficiently in 1948 from wartime 
destruction to supply the country with the 35,000 to 40,000 tons 
of metal required annually. Thus, the Italian Government has 
been forced to authorize temporary importation of aluminum bars, 
wire, sheets, and tubes. It is intended to ban imports as soon as 
the level of home production rises to meet the nation's needs. As the 

rice of Italian aluminum is one-third higher than the world market 
evel, the motive in preventing free importation of metal as a protective 
measure to insure continuation of the home market is apparent. 

Norway.—The first half of the Aardal aluminum plant, construction 
of which was begun during the war by the German occupation forces 
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and completed by the Norwegians after liberation, began production 
of aluminum at half capacity early in 1948. - Completion of the 
second half of the plant is scheduled for late 1949 or 1950 and will bring 
the total annual plant capacity to 24,000 tons. Some loss of produc- 
tion was experienced late in the year, when a disastrous fire on October 
26 caused heavy damage and put out of action 40 of the 140 operating 
furnaces. Aluminum produced at the Aardal plant is recovered from 
alumina from Canada. 

Philippines.— Plans to construct an aluminum reduction plant at 
Mindanao, using power from the projected Maria Christina hydro- 
electric development, were considered during 1948 by the Aluminum 
Co. of Canada. It is proposed to obtain bauxite for the plant from 
mines in Malaya. Aluminum produced would be shipped to the United 
States and Canada for processing and rolling. 

Switzerland.—Exports of aluminum from Switzerland, which totaled 
only 979 metric tons in 1947, increased to 10,787 tons in 1948. Imports 
declined from 7,161 tons to 7,032. 

Yugoslavia.—Five hydroelectric plants have been completed on the 
Drau River, and four more are now under construction, which will give 
a total capacity of 100,000 kw. Electricity from these plants will serve 
an industrial district which includes the aluminum reduction plant 
at Strnishche. The Strnishche plant now under construction will have 
a capacity of 30,000 tons of pig aluminum annually. Bauxite for the 
new plant will be shipped from the mines of Istria, situated in an area 
ceded to Yugoslavia by Italy in the peace treaty at the conclusion 
of World War II. 


Antimony 


By SAMUEL A. GUSTAVSON AND MARY E. TROUGHT 


GENERAL SUMMARY 


OMESTIC mine production of antimony from antimony ores 
D increased 22 percent, and total imports of primary antimony in 

metal, ores, concentrates, and needle antimony increased 15 per- 
cent in 1948 over 1947, whereas consumption decreased about 7 percent. 
Thus supply exceeded current use, and both industrial and total Gov- 
ernment stocks increased. Demand remained strong, however, and 
the price of antimony increased for the third consecutive year. The 
average market price during 1948, for ordinary brands of antimony 
metal, f. o. b. New York in carlots, was 36.67 cents per pound. The 
year-end quotation was 40.17 cents. These were the highest anti- 
mony prices on record except for & brief period in 1916, when & high of 
45 cents per pound was reached. 
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FIGURE 1.—Trends in world production, United States imports, and New York price of antimony, 191048. 


New supply of primary antimony available for consumption during 
1948, in terms of recoverable metal,! was 21,968 short tons. Of this 
total, domestic ores contributed 5,970 tons; and imports 3,176 tons 
as metal, 12,449 tons in ores and concentrates, and 373 tons in needle 
antimony. Consumption of primary antimony (including processing 

! A factor of 92 percent of the content was used to determine quantity of metal recoverable from antimony 
ores and concentrates shipped to smelters. 
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losses) was 17,112 tons, according to the Office of Domestic Commerce, 
United States Department of Commerce. 


Salient statistics for antimony in the United States, 1944-48 


1944 1945 1946 1947 1948 

Production of primary antimony: 

Mine (antimony content) .......... short tons... 4, 735 1, 930 2, 505 5, 318 6, 489 

Smelter (antimony content)... ............ do.... 20, 000 21, 000 12, 422 13, 782 14, 308 
Production of secondary antimony............ do.... 15, 886 17, 148 19, 115 22, 084 21, 592 
Imports for consumption: 

Antimony in ore.......................... do....| 17,080 22, 643 5, 903 9, 282 13, 532 

Needle or liquated antimony.............. C O NI A AAA EE 17 533 

Metalicas ta EE do.... 293 627 2, 593 5,879 3, 176 
Exports of antimony ore and metal............ do.... 745 333 462 808 327 
Consumption of primary antimony...........do.... 23, 756 25, 761 17, 515 16, 647 16, 455 
Average price of antimony at New York: 1 

Chinese (nominal)............. cents per pound.. 16. 50 16. 50 16. 50 (3) (2) 

American... E EE 15.84 15.84 17.31 33. 45 36. 67 
World production (estimated)........... short tons..| 40,100 29, 700 28, 000 38, 400 45, 500 


! American Metal Market. 
2 Data not available. 


Secondary antimony production was 21,592 short tons in 1948 
compared with 22,984 ton3 in 1917. High price was the major 
factor in maintaining a large secondary output. 

Government allocation of antimony provided in War Production 
Board General Preference Order M-112, as amended, was continued 
throughout 1948. 

Minor changes in export regulations were made during the year. 
On December 27, 1948, War Production Board General Preference 
Order M-112 was revised and redesignated Allocation Order M-112 
by the Department of Commerce. "This order was revoked March 
25, 1949. 


DOMESTIC PRODUCTION 
MINE PRODUCTION 


Shipments of antimony ores and concentrates in 1948 totaled 16,239 
tons containing 6,489 tons of antimony, of which 5,970 tons are esti- 
mated as recoverable—a 22-percent increase in antimony content 
from 1947. The Bradley Mining Co. operation of the Yellow Pine 
mine supplied 93 percent of the domestic mine output in 1948 and 97 
percent in 1947. 


Antimony-bearing ores and concentrates produced in the United States, 1944—48, 
in short tons 


Antimony content 
Gross 


Year weight 
Quan- | Average 
tity percent 
19466 oor EE re 5L E ERR 5, 316 28.6 
lOS eet ; : 9 e AA 6, 189 40.0 
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Alaska.—Stampede Mines, Inc., operating the Stampede mine, was 
the Territory's only antimony producer in 1948. Production and 
shipments were 68 tons of 65-percent antimony concentrates. 

California.—Carl Yackel shipped 5 tons of 39.7-percent antimony 
concentrates from the Rocket mine in Inyo County during 1948. 

Idaho.—Two antimony mines were operated in Idaho during 1948; 
in order of output, they were the Yellow Pine mine and the Hermada 
mine. In 1947 the Yellow Pine mine was the only producer. 

In May 1948 the Bradley Mining Co., operator of the Yellow Pine 
mine, began constructing & smelter to treat its antimony and gold 
concentrates. 'The company expected to complete construction in 
August 1949. Smelter capacity will be 9,000 tons of antimony oxide 
a year. Metal also can be produced, but the smelter capacity would be 
less. Custom ores and concentrates will probably be accepted. 
The company mine and mill are designed to produce antimony at 
the rate of 6,000 tons per year. Production in 1948 was 6,004 short 
tons of antimony contained in high-, medium-, and low-grade antimon 
concentrates. Antimony in the gold concentrates was not recovered. 

The Hermada Mining Co. operated its mine in Elmore County, 
shipping 155 tons of ore assaying 36.6 percent antimony and 510 
tons of concentrates assaying 59.4 percent antimony. 

Nevada.—A total of 225 short tons of antimony ores and concen- 
trates containing 78 tons of antimony were shipped from mines in 
Nevada during 1948. Shipments in 1947 totaled 1,352 tons of ore 
containing 55 tons of antimony. Producers in 1948 included the 
Big Creek Mining & Milling Co. and Phil Cox, operating mines in 
Lander County; N. L. Brown, operating in Nye County; and Ott 
F. Heizer and John M. Heizer, operating mines in Pershing County. 


SMELTER PRODUCTION 


Primary.—Domestic primary antimony smelters produced 14,308 
short tons of antimony metal, oxide, and sulfide in 1948, a 4-percent 
increase over 1947. The Bureau of Mines is not at liberty to publish 
separate data on these three intermediate primary products. How- 
ever, more than half of the output was in the form of metal and most 
of the remainder as oxide. 

The output of antimonial lead produced as a byproduct by domestic 
primary lead refineries increased 17 percent. Production in 1948 
was 100,764 tons of antimonial lead containing 5,760 tons of antimony 
compared with 86,075 tons containing 4,933 tons of antimony in 
1947. A detailed discussion of antimonial lead production is con- 
tained in the Lead chapter of this volume. 

Secondary.— Total production of antimony at secondary plants, 
including antimony recovered from scrap at primary lead refineries, 
was 21,592 short tons in 1948, 6 percent less than in 1947. The high 
antimony price has been the predominating factor in maintaining this 
high rate of recovery of antimony from secondary scrap material dur- 
ing the last 2 years. A detailed review is contained in the Secondary 

etals—Nonferrous chapter of this volume. 
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Antimony metal, alloys, and compounds produced in the United States, 1944-48, 
in short tons 


Antimonial lead produced at primary lead refineries Alloys 


(antimony 
content) 
produced 

at sec- 

ondary 
smelters 

and by 
remelters 


Antimony content 


15, 886 
17, 148 
19,115 

984 


22, 
21, 592 


1 Includes primary residues and small quantity of antimony ore. 
3 Includes foreign base bullion and quantity of foreign antimony ore, 


CONSUMPTION AND USES 


Consumption of primary antimony in finished products decreased 
for the third consecutive year. Use in metallic and nonmetallic 
products totaled 15,455 tons in 1948, compared with 16,647 tons in 
1947, & 7-percent decrease, according to the Department of Com- 
merce. The over-all use pattern has not changed materially since 
1946. 


Industrial consumption of primary antimony, 1944-48, in short tons! 


Product 1944 1945 1946 1947 1948 
Metal products 
Ammunition... ...............----.----------- : 93 107 30 24 21 
Antimonial lead 3................... LLL LLL... 5, 287 5, 920 4, 827 6,172 0 
Battery metal..............-.------------------- 2, 341 1,273 | 1,084 $ 
Bearing metal and beerings...................... 2, 637 2, 825 2, 886 2, 056 1, 803 
Cable covering. ................................ 422 275 79 61 62 
BSLIIBS A A 115 207 233 129 81 
Collapsible tubes and foil..................-..--. 114 203 121 77 31 
Sheet and pipe. ................................. 326 368 218 225 195 
BOLO: a dE LI Be saves de rai s uiti 71 125 281 132 145 
metal A tcc casicucecses 841 1, 243 1, 903 1, 216 1, 019 
Total metal products. ......................... 12, 247 12, 606 11, 662 10, 092 9, 381 
Nonmetal products: 
Ammunition prímers............................ 43 66 15 16 6 
Antimony trichloride............-.-.-..-..---.-- 289 207 106 (3) (3) 
Flameproofed textiles..........................-. 7, 063 7, 675 97 205 
Frits and ceramic enamels....................... 501 936 1, 814 1, 754 1, 561 
Glass and Gotterg.. lll... 411 304 351 421 352 
ob DI. BENNETT CIEN 10 18 25 23 37 
Paints and lacquers. ........-...---.------------ 2, 490 3, 062 ], 662 1, 324 1, 288 
Plastics- ML FR MN (3 (3) (3) 4156 
Rubber EE (3) (3) (3) 39 
Sodium antimonate...........-..--------------- 369 512 ], 358 3 (3) 
OCH EE 333 375 425 2, 617 2, 173 
Total nonmetal products... .................... 11, 509 13, 155 5, 853 6, 555 6, 074 
—— o e e 
Grand total. 23, 756 | 25, 761 | 17,515 | 16,647 | 15,455 


1 Compiled from monthly applications filed with Office of Materials Distribution, Department of Come 
merce (formerly with War Production Board and Civilian Production Administration). 

2 Includes miscellaneous metallic products. 

3 Included with “Other.” Bureau of Mines not at liberty to publish separate figures 

4 Consumption April through December 1947: January through March included with “Other.” 
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Processing losses of primary antimony, in addition to quantities 
consumed as shown in the accompanying table, were reported by 
OMD and ODC as 1,371 tons, 2,467 tons, 646 tons, 2,049 tons and 
1,657 tons, respectively, from 1944 through 1948, an average loss of 
7.6 percent for the 5-year period. 


STOCKS 


Industrial stocks of antimony raw materials were 38 percent greater 
on December 31, 1948, than on December 31, 1947. The Office of 
Metals Reserve (OMR) purchased no antimony during the year but 
transferred some of its stocks to the National Strategic Stock Pile and 
sold some to industry. OMR stocks on December 31, 1948, of anti- 
mony contained in ores, concentrates, and as metal totaled 4,211 short 
tons. The Bureau of Mines is not at liberty to publish data on stocks 
in the National Strategic Stock Pile. 


Stocks of antimony in the United States at end of year, 1947-48, in short tons of 
contained antimony 


[Office of Materials Distribution] 


Dec. 31, 1947 Dec. 31, 1948 
Raw materials Industry Industry 
OMR| Total -| OMR | Total 
Mine | Other 

Ores and concentrates. ..... EE 95 | 3,047 260 | 3,402 207 | 4,849 
Metallic antimony. loco 1,563 | 6,546 | 8,109 4,004 | 6,416 
Antimony oxide. ooo s A 2, 015 |....... 2,015 |...-..-] 2,100 |...... 2,1 
Antimony sulfide (needle and precipitate) .!....... 127]... 127 q.s. 205 ara 

al AAA eeues see 95 | 6,752 | 6,806 | 13, 653 4, 211 | 13, 630 


Antimony ores and concentrates stocked at smelters and manufacturers’ plants at 
end of year, 1944—48, in short tons of contained antimony 


[Office of Materials Distribution] 


Ore and concentratcs 1944 1945 1946 1947 1948 
Chemical-grade sulfide ore........................... 794 935 373 332 351 
Metallurgical-grade sulfide otre ..----0------------ 405 907 1,147 630 953 
Mixed or oxide ore .................- c. ll lll lll. 990 500 407 789 1, 047 
Sulfide concentrates. .......... 2l... ccc LL cll. R55 1, 904 3, 212 1, 206 1, 340 

Total...... ——————— 3, 044 4, 246 5, 139 3, 047 3, 691 


The price of antimony continued its upward trend throughout 
1948. omestic metal in bulk, f. o. b. Laredo, Tex., opened the 
year at 33 cents per pound, rose to 35 cents May 22, and then to 38.5 
cents October 8, according to E&MJ Metal € Mineral Markets. 
The average price per pound for antimony metal, carlots, New York, 
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during 1948 was 36.67 cents, according to American Metal Market. 
In 1947 the average was 33.45 cents. 

Changes in nominal quotations according to E&MJ Metal & 
Mineral Markets, for antimony ore, per unit (20 pounds) of antimony 
contained were as follows: 


50-65 percent 58-60 percent 60-66 percent 
JAS EE $4. 40-54, 45 $4. 50-$4. 60 $4. 60-$4. 70 
GA: A deniers 4. 50- 4. 55 4. 55— 4. 65 4. 60- 4. 70 
May Id iol echa tur 4. 50- 4. 55 4. 55— 4. 65 4. 70- 4. 80 
May EEN 4. 60- 4. 70 4. 70— 4. 80 4. 80— 5. 00 
July EEN 4. 70— 4. 80 4. 80— 4. 90 4. 90— 5. 10 
Te EE 4. 80— 4. 90 4. 90— 5. 10 5. 10— 5. 20 
Aug. EE 4. 90— 5. 00 5. 00- 5. 10 5. 10- 5. 20 
Aug. 20... 5. nc ee LE 5. 00- 5. 10 5. 10- 5. 15 5. 15— 5. 30 
o Rr cR A not quoted 5. 10- 5. 20 5. 20— 5. 30 


FOREIGN TRADE? 


Imports.— Total general imports of antimony ore, metal, and 
needle or liquated antimony increased 15 percent in 1948 over 1947. 
À 42-percent decrease in imports of metal, chiefly from China, was 
more than offset by increases in imports of ore, principally from Mexico, 
Bolivia, and Peru. 

The estimated antimony content of type metal and antimonial 
lead imported for consumption was 1,549 short tons compared with 
187 tons in 1947 and 246 tons in 1946. For gross weight and value, 
see Lead chapter of this volume. | 


Antimony imported for consumption in the United States, 1944-48 


[U. 8. Department of Commerce] 


Needle or liquated 
Antimony ore antimony Antimony metal De 
and 
anti- 
Antimony content " m monial 
ort ort ead ! 
Short tons Value tons Value (short 
tons Value tons) 
17,080 | $2, 721,690 |..........]...-.....- 293 $105, 667 388 
MEER WERT EDEN 627 181, 557 1, 380 
1, 323, E EEN 2, 593 824, 698 246 
2, 677, 454 17 $7, 914 5,879 | 3,487,126 187 
4, 341, 521 533 | 314,809 3,176 | 2,007,915 1, 549 


! Estimated antimony content; for gross weight and value, see Lead chapter of this volume. 


! Fizures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Antimony imported into the United States, 1944-48, by countries ! 


[U. 8. Department of Commerce] 


Needle or liquated 
antimony 


Antimony ore 


Antimony con- 


Country 


ight ii Short 
weigh o 
PERS Pn tons Value 
tons or 
(oils Value 
A Na ee tate aS 41, 472 | 16,880 |$2,667,891 |___.....|........-- 294 | $105, 667 
A AA 49, 543 | 22, 736 |4, 641,036 |........|.........- 627 181, 557 
RA A AN 19, 744 5, 905 |1, 324, 117 |_.......|.......--. 2, 593 824, 698 
1947 
Belgium and Luxembourg. ..........]|..-.......]...-....]. .-.--.... lc [ccoo 56 35, 280 
Bolivia EES 3, 896 2, 435 950, 853 A A (3) 392 
CONG AA EES 420 145 40.450 AA IA EAN AA 
A E EENS H 592 348 Aë E D IPS EE PEA IA 
TA O A rM AN 5,815 | 3, 446, 422 
Mexico c aa 23, 250 6.134 [1,502,296 alos ltda 
PE o o sc s ta a e ls 241 156 43, 
159 AAA A 25 12 E rM AA A A BEE 
Türkiy EE 112 53 154314 A. eee et pe 
United E o MN ARO A A A Ce tee Sa 28 17, 853 
o O 28, 536 9, 287 |2, 678, 530 5,899 | 3, 499, 947 
1948 
Belglum and RE E, E E, EE E cocinas 210 | 144,301 
Bolivia 3.......... LLL LLL ccc... 5,204 | 3,310 |1, 463, 631 |........|...... |]. LLL] LLL... 
Canada au cde dread x er 98 31 o A eei amit. 1 387 
Chloe 376 260 RK el AA AA A AA 
(iini EE AA PA A 2,986 | 1,875, 688 
Honduras. o a 10 6 2 19 A PR IO A EE 
i40 AAA A A AAA A PA DE AA 30 19, 837 
Mexico... AA ee e eere 33, 726 8, 674 [2,173,935 |. .......|.........- 54 36, 045 
Morocco, French..................... 171 95 LPS ARA A EE 
Par. AA A 1, 939 1, 062 407.008 AAN AAA A A 
yg EE Ee 26 17 709: 1. M EA EA ME EE 
IA A 109 55 19.127. A PA 3 1, 619 
Yugoslavia... ooocoococococcno.... 24 22 I4 E PA A 132 83, 469 
TO: oc e n exdescibeds£eudo 41,683 | 13,532 4,341, 521 533 314, 809 | 3, 416 | 2, 161, 346 


| 


! Data include antimony imported for consumption plus material entering the country under bond. 
: sid shown from Chile probably were mined in Bolivia or Peru and shipped froin a port in Chile. 
Ss than 1 ton, 


Exports.—Domestic exports in 1948 included 69 tons (gross weight) 
of antimony ore and concentrates valued at $29,727 and 258 tons of 
antimony metal and alloys valued at $181,070. Reexports of foreign 
ore &nd concentrates were 204 short tons valued at $66,371, and of 
foreign metals and alloys 390 pounds valued at $105. 


Foreign antimony (regulus or metal) exported from the United States, 1944—48 


IO. 8. Department of Commerce] 


Year Short tons| Value Year Short tons | Value 
1944 our R a cen 18 $5, 445 KE 40 $19, 341 
Ee eer 463 141, 301 19018- ta a (!) 105 
Eeer see ow oe 139 43, 197 
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World production of antimony in recent years, insofar as data are 


available, is shown in the accompanying table. 


World production of recoverable antimony, by countries, 1941-48, in metric tons! 


[Compiled by B. B. Mitchell] 


Country 1941 1942 1943 1944 1945 
North America: 
Canada sali li LL E 1,329 | 1,269 465 809 696 
HOBdUutdS.-.- Lem RR RERES 23 103 110 65 11 
NIextpo EEN 10, 241 | 10,759 | 12, 585 | 10,056 8, 053 
United States... ....... 2 LL Lll. 1, 013 2, 457 4, 638 3, 952 1,611 
South America: 
Argentina. 2... 2.2. lee eee 13 41 100 71 13 
Bolivia (exports)......-......... 13,680 | 16, 231 | 16, 536 6, 852 5, 093 
POW E A ues eaae tres 1, 1,457 | 2,472 932 | 2,041 
Europe 
A e EE 26 391 571 658 132 
Czechoslovakia.. ......0000-----0O 1, 645 | 33, 130 ($) 4) 1,115 
Francë EE PS 128 153 116 153 
Hungary 934... aa oseceocc e Acier 3,000 | 2,200 | 1,500 | 461,160 (6) 
A A 819 667 522 403 348 
Portugal. c lle REM 46 135 2115 339 6 
SPAM. ads nad 101 210 176 128 108 
Asia: 
Burma REENEN 400 843 843 843 (4) 
o eee oats sa 37,989 | * 3, 510 8 505 8203 |....... 
Indochina, French................ 4 1 11 25 (4) 
AA ee re eee ee 19 (4) 18 |^ SP [pee PA 
aE a ee 250 350 450 210 
Ser E EE (4) (t ($) (4) (4) 
A eet D, RA 3 22 354 3 41 
Turkey (Asia Minor)!9........... 80 40 8 58 33 
ca: 
Algeria. fob ee aces 397 304 902 170 423 
Morocco: 
¡Ps AMA 184 322 409 166 353 
SpaHish.. o eol ce eno Lexus 85 144 153 72 52 
Southern Rhodesía..............- 83 169 164 116 29 
Union of South Africa. ........... 445 990 | 1,560 | 2,570 | 2,250 
nia: 
Australis eege e 1,052 | 1,042 532 454 172 
New Zoeland .-0- -00000000M ` KEE AO A EA AA, AA 
Total (except U. 8.8. Ru 49, 000 | 51, 400 | 53, 200 | 36, 400 | -26, 900 


! Approximate recoverable metal content of ore produced, exclusive of antimonial lead ores; 92 percent of 
reported gross content is used as basis for calculations in nearly every instance. U.S. S8. R. and Yugo- 
slavia produce antimony but data on production are not available; an estimate for Yugoslavia is in- 


cluded in tbe total. 
? Includes antimony content of antimonial lcad. 
3 Estimate. 
4 Data not available: estimate included in total. 
$J4nuary to June inclusive. 
$ Data represent Trianon Hungary after October 1944. 
? Includes Spanish Morocco. 
* Data represent area designated as Free China during the period of Japanese occupation. 
$ Fiscal vear ended Mar. 20 of year following that stated. 
IG Revised data; previously shipments were listed in some cases in lieu of production data. 
u Included under Spain. 
n Excluding New South Wales; data not available. 
H Estimated by senior author of chapter. 


Argentina.—Antimony deposits in the Cochinoca area, Jujuy 
Province, northwestern Argentina, were described by Federico 


Ahlfeld.? 


Bolivia.—4A guaranteed price for antimony by the Banco Minero in 
1947 and 1948 was the chief factor in the increase in output during 
those years. Exports, in terms of antimony contained, were 12,260 
metric tons in 1948, an increase of 13 percent over 1947 and 76 percent 


3 Ahlfeld, Federico, An Unusual Antimony Deposit in Argentina: Econ. Geol., vol. 43, No. 7, November 


1948, pp. 598-602 
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over 1946. A description of the antimony deposits in Bolivia 
ublished in Mineria Boliviana in 1946, was translated by the Federal 
ureau of Mines? 

Canada.—Antimonial lead output declined from 1,150,463 pounds 
in 1947 to 298,000 pounds in 1948. Imports of anons EE 
during the year totaled 1,093,835 pounds. Antimony Mines & 
Metals (Slocan), Ltd., has been formed to work an antimony prospect 
6 miles west of Slocan City, British Columbia. 

India.—Since suspension of operations in 1947 at the Chitral mine, 
now in Pakistan, the Star Metal Refinery in Bombay has depended 
chiefly on imports of antimony concentrates. Imports of concentrates 
totaled 571 long tons in 1948. 

Japan.—A report by the Natural Resources section, SCAP, de- 
scribes the antimony resources of Japan. A deposit of antimony 
said to contain a million tons of ore has been discovered in the Santo 
mine, Wakayama. 

Mexico.—Antimony is produced chiefly from mines in the States of 
San Luis Potosi, Oaxaca, Queretaro, Sonora. Production increased 
7 percent in 1948 over 1947, owing largely to high prices and to the 
increased activities of Mexican subsidiaries of the National Lead Co. 

Union of South Africa.—The 1948 output of antimony in the Union 
was 7,437 short tons of concentrates, 28 of which were sold locally 
and 7,188 exported. For some years following the organization of 
Consolidated Murchison (Transvaal) Goldfields & Development Co., 
Ltd., in 1934 to produce gold, the antimony in the ore was allowed 
to go to the waste dump. But with a firmer market and higher price 
for antimony, the company shifted its interest and now derives most 
of its income from antimony and only a fraction from gold.* 

* Ahlfeld, Federico, Geology of the Antimony Deposits in Bolivia: Bureau of Mines, Mineral Trade Notes, 
vol. 25, No, 5, Spec, Suppl. 20, November 1947, 10 pp. 

5 Hilpert, Lowell S., Antimony Resources of Japan: Natural Resources Section, GHQ, Supreme Com- 
mander for the Allied Powers (SCA P), Rept. 92, 1947, 65 pp 


€ Symons, Ralph, Mining and Milling Antimony Ore at Consolidated Murchison Goldfields, Transvaal: 
Inst. Min. and Met. (London), Bull. 506, January 1949, 36 pp. 


Arsenic 
By JACK W. CLARK 


GENERAL SUMMARY 


OMESTIC output of white arsenic in 1948 was slightly above 
D 1947, reflecting a continued high level of activity at copper and 
lead smelters where arsenic is recovered as a byproduct. The 
rice of refined white arsenic averaged 6% cents per pound for 1948, 
highest since 1924. Imports of white arsenic declined by 33 percent 
compared to 1947 and were the lowest since 1932. Arsenic metal im- 
ports doubled those of the previous year. Producers’ inventories of 
white arsenic rose for the third successive year and were nearly five- 
fold those of 1947. Foreign output was steady, and stocks, held 
abroad were reported very large, especially in Sweden. The sharp 
rise in domestic stocks and appreciable decline in imports of white 
arsenic were believed related to several factors, principally the in- 
creased consumption of nonarsenical organic insecticides and the light 
insect infestations during 1948, particularly in the cotton-growing 
regions of the South. Estimated 1948 domestic production of calcium 
and lead arsenate declined 19 and 45 percent, respectively, below 1947 
levels. Because of the variety of new organic insecticides available 
and generally mild weather, buyers were reluctant to place orders in 
advance, causing unwillingness on the part of producers to maintain 
high production levels. Year-end stocks of calcium and lead arsenate 
are thought to have been small. Exports of calcium and lead arsen- 
ate, particularly the latter, declined below 1947. Large purchases of 
these insecticides for the European Recovery and China Aid Programs, 
directed by the Economic Cooperation Administration, caused a 
notable shift from the normal export pattern. 


Salient statistics for white arsenic in the United States, 1944-48 


1944 1945 1946 1947 1948 
Production.................... short tons.. 36, 094 24, 349 10, 211 18,755 19, 367 
Imports for consumption............ do.... 9, 965 13, 149 13, 822 13, 940 9, 336 
EZDODS......- eu ot encode pie dd do.... 2, 401 858 1) (1) (!) 
Apparent consumption 3_._......... do.... 40, 025 38, 100 , 000 31, 000 24, 000 
Price per pound, end of year............... $0. 04 $0. 04 $0. 06 $0. 06 $0. 06 


3 Data not available. 

2 Producers' SE imports minus exports (exports estimated at 1,000 tons annually in 1946-47; 
producers reported 500 tons exported in 1948). Actual consumption was 43,500 tons in 1944 (differing from 
apparent consumption because of reductions in consumers' stocks); actual consumption data for 1945-48 


not available. 
DOMESTIC PRODUCTION 


Domestic white arsenic is produced principally as a byproduct in 
smelting complex copper and lead ores. Production of the crude 
grades was a little below 1947, whereas that of the refined material 


883326—50———10 137 
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doubled the previous year's figure, presumably owing to increased 
demand by the glass industry, which requires the premium grade. 
Companies reporting output in 1948 were the American Smelting & 
Refining Co., at Tacoma, Wash., El Paso, Tex., and Murray, Utah; 
Anaconda Copper Mining Co. at Anaconda, Mont., and the United 
States Smelting, Refining & Mining Co. at Midvale, Utah. Signifi- 
cant quantities of metallic arsenic were produced by the Anaconda 
company. Sodium arsenite solution was produced by the Shepherd 
Chemical Co., Cincinnati, Ohio, from imported Canadian cobalt- 
nickel arsenide concentrates. 


White arsenic produced and shipped by producers in the United States, 1944—48 


Crude Refined Total 
e Pro- Shipments Pro- Shipments Pro- Shipments 
due |S | duc- [^ —| duc 
(shot Sh oe Sh hor Sh 
short ort short ort short ort 
tons)! | tons | Value? | tons) | tons | Value? | tons) | tons | Value? 
1944.............| 31,182 | 29,159 | $1, 370, 602 4,912 §, 313 $326, 217 | 36,094 | 34, 472 $1, 696, 819 
1945 2. 22. 21, 358 | 22,180 1, 041, 614 2, 991 2, 630 155, 447 | 24, 349 | 24, 810 1, 197, 061 
1916...........-. 8,981 | 10, 448 557, 986 1, 230 1, 591 97. 091 | 10,211 | 12, 039 655, 077 
1947............- 17, 636 | 17, 119 1, 424, 316 1, 119 1, 069 109, 440 | 18, 755 | 18, 188 1, 533, 756 
1948............. 17, 302 | 13, 749 1, 141, 310 2, 065 1, 767 120, 293 | 19, 367 | 15,516 1, 267, 603 


! Excludes crude consumed in making refined. Includes crude white arsenic equivalent of compounds 
made directly from ores, flue dust, and speiss as follows: 1944, 443 tons; 1945, 112 tons; 1946, 180 tons; 1947, 
97 tons; 1948, 88 tons. 

3 Partly estimated, 


CONSUMPTION AND USES 


During 1948 apparent consumption of white arsenic (domestic 
producers' sales olus imports, minus estimated exports) was nearly 
24,000 short tons, a decline of 23 percent below 1947 and the lowest 
for any year since 1933. The reduced consumption was due largely 
to the warm, dry summer weather which discouraged serious insect 
infestations, especially in the cotton regions of the South, and to the 
increasing use of synthetic organic insecticides such as DDT, benzene 
hexachloride, chlordane, and toxaphene. Lead arsenate was reported 
in steady demand by fruit growers. According to industry sources, 
1948 over-all insecticide needs were only 60 to 75 percent of those in 
the previous year, although producers were prepared to meet require- 
ments over 1947. Competition from the organic preparations became 
increasingly intense; large inventories of DDT were carried over from 
1947 at lowered prices. Production of benzene hexachloride doubled 
that of 1947, and prices were reduced. Other organics competing with 
the arsenicals, such as chlordane and toxaphene, were in ample supply, 
according to the United States Department of Agriculture. 

The major portion of all arsenic produced is employed in manu- 
facturing calcium and lead arsenate insecticides. Calcium arsenate 
is consumed principally by cotton growers for boll-weevil control. 
Lead arsenate is extensively used to suppress the codling moth in 
apple orchards and chewing insects in other plantings. Appreciable 
quantities of sodium arsenite are used in solution form as a weed killer. 

Arsenic is also consumed in glass manufacture, arsenical lead alloys, 
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sheep dip, wood preservatives,’ poisoned baits, and acid inhibitors,’ 
and is used in the Thylox process for industrial gas purification. The 
use of arsenic in pharmaceutical preparations for treating syphilis 
has declined with the advent of more effective organic preparations, 
such as penicillin. 

A series of important. interpretations of the requirements of the 
Insecticide, Fungicide and Rodenticide Act were issued in July 1948 
by the Insecticide Division of the Department of Agriculture’s 
Production and Marketing Administration? The interpretations are 
for the guidance of manufacturers and distributors of commerical 
poisons and carry the force of law until modified. 


Production of arsenical insecticides, consumption of arsenical wood preservatives, 
and production of arsenical drugs in the United States, 1944-48 


Consumption of wood 


Production of insecticides (short tons)! | Preservatives (pounds) ? 


$ Fron action 
ear of drugs 

Lead arsenate} Calcium | Paris green Len er ae y (pounds) 3 

(acid and arsenate (cupric aceto- (25 percent inc meta- 
basic) (100 percent arsenite) sodium arsenite 
Cas(AsO4)a) arsenate) 

e A 45, 352 22, 175 2, 265 782, 256 11, 503 100, 190 
A ES 35, 261 4 12, 880 1, 950 732, 154 17, 980 536, 750 
plo MEME 28, 334 17, 696 1, 669, 889 14, 650 de 
Pl eet 15, 094 23, 594 (6 ? 1, 156, 847 e d 
e i- EEEE S 812, 300 3 13, 000 (0) 1, 286, 302 Q (8) 


! Bureau of Foreign and Domestic Commerce, U. S. Department of Commerce, 
1 Forest Service, U. 8. Department of Agriculture. 

3 War Production Board. 

‘January to November, inclusive. 

5 January to June, inclusive. 

* Data not available. 

? Revised figure, 

* Estimated. 


STOCKS 


Year-end producers’ stocks of white arsenic for 1948 were nearly 
five times 1947 holdings and exceeded those of any year since 1940. 
Increased availability of organic insecticides curtailed demand for 
calcium and lead arsenates, lowering, in turn, the consumption of 
white arsenic. Data on stocks of calcium and lead arsenate held by 
producers are not available, but with output in 1948 closely geared to 
near-term demand, inventories are believed small. Stocks of white 
arsenic held by foreign producers, especially the Boliden Mining Co. 
in Sweden, are believed very large. 


PRICES 


The quotation on refined white arsenic, in Oil, Paint and Drug 
Reporter, which had remained unchanged at 6 cents per pound for 
carlots throughout 1947, was raised to 6% cents early in January 1948. 
This level was maintained until late in December, when it declined to 


1 Hager, Bror O. (to Bolidens Gruvaktiebolag), Wood Impregnating Solutions Containing Heavy Metal 
Compounds with Arsenic and Chromic Acids: U. S. Patent 2,432,007, Dec. 2, 1947, 

2 Wachter, Aaron (to Shell Development Co.), Prevention of Corrosion in Hydrogen Fluoride Catalytic 
Organic Reactions: U. S. Patent 2,431,715, Dec. 2, 1947. 

Wachter, A., Treseder, R. S., and Weber, M. K., Arsenic as a Corrosion Inhibitor in Sulfuric Acid: 
Corrosion, vol. 3, No. 8, August 1947, pp. 406-414. 

3 Oil, Paint and Drug Reporter, vol. 154, No, 4, July 26, 1948, p. 7. 
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the former price of 6 cents. Crude grades of white arsenic were sold 
at 4 to 6 cents per pound. Imported white arsenic was held at a sub- 
stantial premium over the domestic contract price. 

Calcium arsenate, in carlots, warehouse, was quoted at 9% cents in 
January, increased to 9% to 10% in May, and in November was quoted 
at 10%, where it remained unchanged. Lead arsenate, carlots (in 6- 
pound bags), was quoted at 21% cents per pound early in January; 
successive increases in the price of lead during the year brought about 
a corresponding rise in lead arsenate quotations as follows: EC 
23% cents; late August, 24% to 25; mid-November, 30 to 31%; late 
November, 31%, this price remaining effective the balance of the year. 
The quoted price of paris green, carlots, remained steady throughout 
the year &t 31 cents per pound. Similarly, sodium arsenate, carlots, 
was steady at 12 cents per pound. Gray sodium arsenite, carlots, 
works, was quoted at 10% cents per pound in January, increasing to 
11% cents early in February, where it remained until early August, 
when Oil, Paint and Drug Reporter stated no further stocks were 
available; thereafter, sodium arsenite solution was quoted at 70 cents 
to $1 per gallon. Oil, Paint and Drug Reporter quoted arsenic metal 
in mid-July at 55 cents per pound; prices jumped to 75 to 90 cents in 
early November, remaining unchanged through December. No stocks 
of arsenic sulfide or zinc meta-arsenite were available during the 
year, according to Oil, Paint and Drug Reporter. 


Producers and Government year-end stocks of arsenic compounds in the United 
States, 1944-48, in short tons 


White arsenic 


Calcium 
arsenate ! 


End of year 


Govern- 
Producers ment Total 


IS 


A e Zi Ja ee ew ae AS 


wee mm mm e zm mp mm rm een eee een mm mmm mm ne ee eee wre ee zm mm wm ms gt 2 ——— 


—-——-—- eee" O ë D OOU Law wee eee eee: 


! Basis, 100 percent Cas(AsO@)3. From U. S. Department of Commerce. 
3 Acid and basic. From U. S. Department of Commerce. 
3 As of Sept. 30, year-end data not available. 


4 Data not available. 
FOREIGN TRADE * 


Imports.—White-arsenic imports for 1948 totaled 9,336 short tons 
and were 33 percent below 1947 receipts and 27 percent below the 
10-year average for 1939-48; 1948 imports were the lowest since 1932, 
when 6,882 short tons were received. 

Mexico continued to be the principal supplier of white-arsenic 
imports, accounting for 76 percent of the total. Receipts from the 
U. S. S. R., the second largest supplier in 1947, dropped 69 percent; 
imports from Sweden were slightly below those in 1947. White 
arsenic was imported from Italy for the first time on record, receipts 
totaling 337 short tons. 

Metallic arsenic imports were double those of 1947, Poland account- 
ing for 29,979 pounds valued at $13,529 and the United Kingdom 


4 Figures on imports and exports compiled by M. B, Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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6,608 pounds valued at $4,038. Essentially all of the arsenic sulfide 
reported was shipped from Belgium and was valued at $15,755. All 
receipts of sheep dip were from the United Kingdom and were valued 
at $0,602. — 


5 Z x BUS VS SE AA e e geg m E EE EE CET E | 
Arsenicals imported into and exported rom e United States by classes, 1944—48, 
in pounds 


[U. 8. Department of Commerce] 


Class 1944 1945 1946 1947 1948 

Imports for consumption: 

White arsenic (As303 content)......... 19, 929, 608 | 26, 207, 062 | 27,641, 765 | 27, 879, 065 18, 671, 621 

Metallic arsenic. . ..................... 21, 395 51. 501 92. 064 18, 928 36, 587 

NA A E 2, 226, 560 $8, 184 44, 042 88, 608 

Sheen A EE 159, 867 197, 000 1, 460 83. 654 38, 275 

Lead arsenste... E merae Dern RE Res 552 120, 000 |............ 
Exports: 

White arsenic... ........ll l lll. 22 ee 4,802,932 | 1,715,855 (1) (1) (1) 

Calcium arsenate...................... 2,411,095 | 3.499, 625 | 6, 877,347 | 4, 467, 249 4, 560, 346 

Lead arsenäie. 2 l.l lll ll... 4,265,513 | 6,339,103 | 2,705,205 | 3,103, 863 2, 037, 645 

Paris green (cupric aceto-arsenite). .... 1, 133, 435 456, 811 O) (0 (1) 


! Beginning Jan. 1, 1946, not separately classified. 


White arsenic (As,0; content) imported for consumption in the United States, 
by countries, 1944-48 


[U. 8. Department of Commerce] 


Short : 
tons Value 


A Ay E: e | ec | eee | eee | ee 


Belgium and 
LiüxeniboHtrg.«..|.:.:2z2222 PA PA AS PO AA [meme dE 5 $961 
Er SAT: EE RAE ERA EE TA A GE 


Canada.......... 6, 278 
¡Hala A EE E, E, BE PA E E 
RE EE E, A AA ra E PARES A 57, 479 
Merico........... 7,654 1424,911 9, €65 |533, 305 598, 989 
Peru....... ..... 2, 306 |120, 344 8, 860 
Poland and Dan- 

A AA eee IA AA RA O — SEX poc Ve 1 EE EA 
ageet ARO MA AO A ease E EE 409 
E AO AN AAA AA A S 157, 233 
U. 5. Sen AA sider arena be E A 1, 445 156, 459 449 49, 320 

EE oe 13, 149 1687, 973 13, 940 |1, 145, 468 883, 529 


Exports.—Calcium arsenate and lead arsenate exports for 1948 
declined 8 and 34 percent, respectively, below 1947 totals. German 
and Peru each received 30 percent of the calcium arsenate shipped; 
France received 19 percent, and the remaining 21 percent was dis- 
tributed among 11 other countries. China received 57 percent of the 
lead arsenate exported; 8 percent went to Japan and about 5 percent 
each to Brazil, Austria, and Korea. The remainder—about 30 per- 
cent—was shipped to 24 other countries. In previous years Latin- 
American countries have been the most important export markets for 
United States producers of calcium and lead arsenate. During 1948 
these markets continued to be important but were overshadowed by 
purchases made for the European Recovery and China Aid Programs. 
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WORLD REVIEW 


The world production record of white arsenic in recent years, insofar 
as data are available, is shown in the following table. 


World production of white arsenic, by countries, in metric tons, 1943-48 ! 


[Compiled by Bernice B. Mitchel] 


Country ! 


United Kingdom......................... 91 
United States............... Ll lc lee. 17, 014 


Tota AA ove cmodute nud EE ; ; , 53, 000 


1 Arsenic Is also believed to be produced in China, Czechoslovakia, Hungary, Iran, Korea, Turkey, and 
U. 8. S. R., but data are not available. 

? Arsenic content of ore mined. 

: Pati 2o available; estimate by author of chapter included in total. 

¿xports. 

5 January to July, inclusive. 

* Incomplete data. 

? Reported production appears to be too low in relation to reported exports. 

8 Exports. In addition, 173 tons of arsenic concentrates were exported. 

* Estimated by author of chapter; excludes countries listed in footnote 1. 


Argentina.— Deposits of arsenical ores containing copper, molyb- 
denum, and bismuth occurring at Tocota, San Juan Province, were 
studied, and potential production was estimated. The Five-Year 
Plan set the annual production goal for lead arsenate in 1947 at 500 
metric tons.? 

Australia.—The arsenic condensing and refining plant at Wiluna, 
Western Australia, owned by the Victor Leggo Mining Co. Pty., Ltd., 
ceased operations in April 1948. Since 1946, when the Wiluna gold 
mine closed down, the arsenic plant had been using previously im- 
pounded crude material. It is reported the plant wil be kept intact, 
as there are possibilities of several of the Western Australian gold 
mines producing arsenical gold concentrates. The Bendigo arsenic 
plant, owned by the same firm, will continue to produce a few hundred 
tons of refined arsenic annually.’ 

Canada.—About 493 tons of refined white arsenic were produced by 
the Deloro Smelting & Refining Co., Ltd., Deloro, Ontario, in 1948, 
part being recovered in treating silver-cobalt ores from northern 
Ontario and part from processing of crude oxide obtained from 

5 Kittle, E. and Bellio, N., Estudio Gcologico-Economico de los Yacimientos de Arsenico de Tocota, 
wd rU Iglesia, Provincia de San Juan: Revista Minera, vol. 17, No. 4, October-Decemher 1946, 


* U. S. Department of Commerce, Chemicals and Drugs: March 1947, p. 23. 
"Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 3, September 1948, p. 3. 
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O'Brien Gold Mines, Ltd., in northern Quebec. Some crude arsenic 
was exported by Beattie Consolidated Gold Mines, Ltd., northern 
Quebec.? A coal shortage was reported to have curtailed Canadian 
production during the year. 

Colombia.—Reserves of arsenopyrite ores at El Zancudo Mine were 
estimated at 100,000 tons.? 

France.—Domestic mines producing arsenical ores were listed and 
their locations given.'? 

Iran.—Small quantities of arsenic were produced in 1947." Orpi- 
ment and realgar ores are mined at Zarah Shah. A description of 
Iranian arsenic ore deposits has been published.” 

Peru.—Cerro de Pasco Copper Corp. completed construction of its 
new calcium arsenate plant at Oroya in 1947. Production began late 
in the year and had reached a rate of 100 metric tons per annum in 
1948. 

Poland.—In March 1947 the Polish Central Chemical Board signed 
an agreement to export 257 tons of arsenic to the United Kingdom, 
50 tons to the United States, 100 tons to South American countries, 
and 20 tons to Denmark.'* By order of the Ministry of Agriculture 
the Azoty factory at Jaworzno is producing ''Arsopol," an arsenic 
compound used in spraying trees from the air.” 

Portugal.—Reports state that a new plant for production of high- 

ade white arsenic has been constructed at Pintor, southeast of 

porto, and began production late in 1947. Monthly output is said 
to be 230 tons on a three-shift day, 7-day-week basis. Raw materials 
comprise ore from the mine at Pintor and concentrates from Tuella 
Tin Mines Limitada and Minas dos Mouros, Tres-os-Montes Province; 
and from Beralt Tin and Wolfram Ltd., Beira Baixa Province. 

Sweden.—The Boliden Mining Co., largest individual producer of 
white arsenic in the world, was reported to be expanding refining 
capacity. Crude-arsenic stocks on hand are said to be large enough to 
meet world demand for many years.* The annual report of the com- 
pany for 1948 indicates concern over the encroachment of organic 
compounds in the insecticide field and states that research is active 
in seeking new uses for arsenic. An abundance of native arsenic was 
reported in one vein at the Linskold Copper mine, northern Sweden." 

! McLeod, H., Canadian Mining Journal: Vol. 70, No. 2, February 1949, pp. 70-71. 


$ Restrepo, Gilberto Botero, Notes on the Abandoned El Zancudo Mine and its Possibilities as a Source 
of Supply of Arsenic and Antimony Minerals: Colombia Serv. Geol. Nacl. Estud. Geol., vol. 6, 1943, pp. 


A, 

19 Charrin, Victor, Large Nonferrous Deposits in France: Genie Civil, vol. 125, 1948, pp. 207-208. 

1! Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 3, March 1948, p. 48. 

n ame, Georges, Metalliferous Resources of Iran: Schweizerische Mineralogische, und Petrographische 
Mitteilungen, vol. 25, 1915, pp. 165-303. 

13 U. S. Department of Commerce, Chemicals and Drugs: October 1948, p. 20. 

14 U., S. Department of Commerce, Chemicals and Drugs: May 1947, p. 23. 

5 U. 8, Department of Commerce, Chemicals and Drugs: March 1948, p. 24. 

16 U, S. Department of Commerce, Chemicals and Drugs: March 1947, p. 23. 

U Gavelin, 8ven, Arsenic-Cobalt-Silver Veins in Linskóld Copper Mine, N. Sweden: Sveriges Geolo- 
giska Undersokning, Series C, No. 469, 1945, 19 pp. 


Asbestos 


By G. W. JOSEPHSON anp F. M. BARSIGIAN 


GENERAL SUMMARY 


HE world-wide shortage of asbestos continued to be acute in 1948. 
After the war many asbestos-products manufacturers embarked 
upon expansion programs as demand increased, but it soon 

became apparent that the supplies of raw asbestos were inadequate 
to support this rapid expansion program. Consequently, growth of 
the industry has been inhibited, and it has not been possible to take 
full advantage of all the manufacturing capacity available. The 
shortage has stimulated the search for substitute fibers that might 
be available in larger quantity. 

Asbestos was mined in the United States at & record rate, but the 
total was only a small fraction of our requirements—only 5 percent 
of the asbestos consumed in the United States in 1948. 

The bulk of the asbestos produced in the United States is chrysotile, 
coming largely from Vermont and Arizona. The market for amphibole 
asbestos is still comparatively small but has increased recently owing 
to use in a new type of insulating product. 

Imports of asbestos also attained & new record. Canada is our 
principal supplier of chrysotile; relatively small quantities are received 
from Southern Rhodesia and Russia. 

United States amosite supplies come from South Africa, as does 
nearly all of the crocidolite used in this country. Interest in and 
development of blue asbestos deposits in other countries, such as 
Australia and Bolivia, have becn noteworthy during the past year, 
but these have not yet become suppliers of large tonnages. 

The general shortage of asbestos fibers has been so acute that 
comparatively little progress was made in their procurement for the 
National Strategic Stock Pile during the past year. 

Prices of raw asbestos increased considerably during 1948. 


Salient statistics of the asbestos industry in the United States, 1947-48 


Short tons Value Short tons Value 


Domestic asbestos— 

Produced: 
Chrysotile venta tesco dose cece EEN 24, 462 (1) (2) d 
Ben ët e TEE 677 (1) (2) O 

Total produced. ......................... 25, 139 (1) 37, 237 (1) 

Sold or used by producers: 
bewerten 23, 586 $912, 340 (3) (3) 
Amphibole... eege EE 449 6, 218 (2) (2) 

Total sold or used by producers.......... 24, 035 918, 558 37, 092 $1, 806, 261 
Imports (unmanufactured)............--.------ 594,839 | 29,821,519 647, 881 37, 974, 092 
Exports (unmanufactured)........-.....------. 2, 087 316, 414 6, 530 1, 173, 259 
Apparent consumption 3....................... 616, 787 30, 423, 663 678, 443 38, 607, 094 
Exports of asbestos products. .................. (1) 12, 823, 180 (1) 10, 471, 059 


1 Figure not available. 
2 Bureau of Mines not at liberty to publish figure separately. 
$ Quantity sold or used by producers, plus imports, minus exports. 
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PRODUCTION 


In 1948 production of asbestos in the United States attained a new 
record of 37,237 short tons—48 percent more than in 1947. Chryso- 
tile production was reported from Vermont and Arizona and amphi- 
bole from California, Georgia, and North Carolina. During 1948 
considerable exploration was carried on, but no large commercial 
developments were reported. However, one promising deposit of 
chrysotile was being investigated. 


Asbestos sold or used by producers in the United States, 1944-48, by varieties 


Chrysottle Amphibole | Total 
TAA Bhort Sh Sh 
o ort ort 
tons Value tons Value tous Value 

IM WEE et endi 6,275 | $373,112 392 $7, 222 6, 667 $380, 334 
19495. ti ad ee 11, 986 442, 056 240 3, 989 12, 226 446, 045 
EA O ee ed ee 13, 645 499, 260 430 5, 504 14, 075 504, 764 
TA Tan dir ebe wee a 23, 586 912, 340 449 6, 218 24, 035 018, 558 


EE (1) (1) (1) (1) 37, 092 | 1,806, 261 
1 Bureau of Mines not at liberty to publish figure separately. 


Alaska, Alaska has some rather inaccessible deposits of tremolite 
and chrysotile in the Kobuk River district, but in 1948 no output was 
reported from them. 

Arizona.—In 1948 chrysotile production in Arizona was substan- 
tially higher than in the previous year. The following firms and 
individuals were active: Apache Asbestos Mines, Inc., Arizona Chryso- 
tile Asbestos, Arthur Enders, Ted Heron, Charles Ireland, Louis 
Kuehne, Roger Q. Kyle, Phillips Asbestos Mines, K. Reidhead, and 
the Globe Asbestos Co. The Globe firm operates the largest mill in 
the area. 

California.—In Shasta County production of tremolite was re- 

rted by Homer E. Fenn of Hazel Creek, Ray J. Sylvester of Mount 

hasta, and the Powhatan Mining Co. (Woodlawn, Baltimore, Md.). 
H. Zimdars and J. Delume of Foresthill mined a small quantity of 
tremolite in Placer County but discontinued mining later in the year. 

Georgia.—Powhatan Mining Co. mined anthophyllite in Rabun 
County near Dillard and in Barrow County near Statham. 

North Carolina.—The only asbestos production in North Carolina 
in 1948 came from an amphibole mine in Macon County, operated by 
Powhatan Mining Co. of Woodlawn, Baltimore, Md 

Vermont.— Vermont was the principal asbestos-producing State in 
1948. The Vermont Asbestos Mines Division of the Ruberoid Co., 
the only producer in Vermont, increased its production considerably. 
This asbestos is a high-grade chrysotile that is milled by the company, 
largely for use in its own asbestos products. 


CONSUMPTION AND USES 


A census of manufactures covering 1947 was taken by the Bureau 
of the Census during 1948. This is the first such census taken since 
1939. The production statistics for asbestos products are shown in 
the following table. 
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Production of asbestos products in the United States, 1939 and 1947, and 
shipments, 1947 


[U. S. Bureau of the Census] 


1939 1947 
Shipments and 
Unit of Production ! 
Product measure interplant transfers 
Value 
Quantity Quantity | Quantity $1.000 
Asbestos-cement products: 
Siding shingles and clapboard......... M squares. (2) (3) 4, 928 4, 889 $30, 682 
Roofing shingles... LL... |... do....... 664 i 900 881 6, 546 
Flat sheets and wallboard (}4-inch 
DASIS) AA ucered S ecadidks is M sq. ft... (2) 157,238 | 147,516 13, 419 
Corrugated sheets.._....-......-----.-]--- G0 MAA 7,551 45, 839 41, 321 5, 140 
Other (including pipe, conduits, and 
QUCUS) A A PII. GE 8 11, 207 GE, EE 14, 323 
d Kul GE E, GE (3) KE E 70. 410 
Asbestos friction materials: 
Brake linings: 
Woven (containing asbestos yarn, 
tape, or Cloth)... M lin. ft. . (2) 19, 601 19, 589 6, 968 
Molded (including all nonwoven 14, 377 
LVDGS) A A A Cu. ft..... (3) 1454, 215 | 1 425, 850 31, 787 
Clutch facings: 
Woven (containing asbestos yarn, 
tape, or Cloth) ooo M pieces... 9, 084 2, 446 20, 732 20, 004 9, 851 
Molded (including all nonwoven 
CV DOS) -scs e GE do....... (?) (3) 39, 513 40, 296 10, 000 
q A D PA (t). AE. hcic 58, 606 
Asbestos insulation: 
Pip insulation: 
ee and laminated.............]............ (2) A E A a 6, 687 
accent magnesia... .........-..-.|.-..------- (2) QNM A op 6, 578 
Ot e T A A e Shae (3) CNN AAA A 2, 998 
Block EE (includiny sheet and 
lagging): 
Cellular od laminated............. M bd. ft.. (2) (1) 13, 073 13, 529 1, 558 
85 percent magnesia............. LL. ]..- do....... (2) (2) 31, 343 31, 888 4, 573 
OUD A A IN do ecc (3) (2) 10, 652 11, 442 2, 004 
Toötal A O AROS A AS AA E 24, 488 
Asbestos textiles: 
Carded über... M pounds. (2) (os 506 178 
Roving and lap.......................]..- ls A 4, 437 1,018 23, 358 4, 960 1, 819 
Wick and rope......... LL. lllll...- NUT (2) (6) 3, 22] 2, T85 1, 291 
Yarn, cord, and thread...............]... do....... 7, 923 2, 683 25, 285 9, 748 4, 815 
Cloth occ oe OMIT ies do....... 5, 203 ], 813 11, 940 7, 998 5, 621 
Tape. A meteo cu ee eho do ose 2, 212 1,174 6, 543 3, 266 2, 469 
A A, E d9o....... (3) 1, 997 1, 039 1, 036 795 
e NEE AE AA BOR A PERSE 16. 991 
Other asbestos products: 
Asbestos,  asbestos.metallie, and 
asbestos-rubber easkets....... coco ol. ccoo o (3) Co NN TEE AAA 31,915 
Asbestos compressed sheet... M pounds. 5, 418 L 205 10, 779 7, 639 2, 795 
Asbestos (except compressed sheet), 
asbestos-metallic, and asbestos-rub- 
ber pack EE -dOa (3) (2) 8, 019 8, 937 9, 459 
Asbestos millboud. 'Ton....... 9, 137 867 20, 218 19,355 2,812 
Asbestos paper... ........ ll. ll ll lll. .do....... 42, 615 4, 476 97, 119 96. 760 10, 592 
Asphalt floor Ole ....... M sq. . yds. 4, 033 3,033 41,479 40, 981 37,825 
OCC O A EE T 15693 AA AA 87,812 


1 Probably represents production for sale only. 

2 Figure not available. 

3 Figures for siding shingles and clapboard. flat sheets and wallboard, and asbestos flexible roofing are 
included with “Other asbestos-cement products.” 

* Partly estimated. 

$ Included in “Other” under “Other asbestos products.” 

8 Included in “Other asbestos textiles.” 

? Represeats asbestos conduits and ducts (other than cement), molded clutch facings, paper, table mats 
and protectors, asbestos {Insulating cement, 85-percent magnesia cement, and high-temperature cements. 

! Represents asbestos drier felts, fabricated asbestos- -paper products, stove mats and table pads, asbestos 
insulating cement, asbestos gloves, and miscellaneous asbestos products. 
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Apparent consumption of raw asbestos in the United States, 1944-48 


Year Short tons Value Y ear Short tons Value 
o TEE 389, 241 | $18, 864, 291 || 1947..........-......-.-.- 610, 787 | $30, 423, 663 
EE 378, 030 15, 926, 622 || 1948...................-.- 678, 443 38, 607, 094 
b A ts 459, 752 17, 840, 775 


The Census data, as well as those in the accompanying table of 
raw-asbestos consumption, indicate the rapid rate of expansion that 
has taken place in the asbestos industry. The major uses of asbestos 
in industry are in such products as pipe covering, packing, gaskets, 
brake linings, and various textiles. The building industry also 
consumes very large tonnages in asbestos-cement products (such as 
shingles, sheets, and pipes), floor tile, and other uses. "The correla- 
tion between activity in construction, general industrial production, 
and asbestos consumption during the past 29 years is shown in figure 1. 

Market Conditions.—As in 1947, the world demand for asbestos 
was greater than the supply. Production was being expanded, par- 
ticularly in Canada, but the increase during the year was not nearly 
sufficient. American factories purchased the largest part of world 
production, but the demands of other consumers were becoming in- 
creasingly important factors in the market. Toward the latter part 


Asbestos consumption 
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FiGurE 1.—Consumption of asbestos compared with total new construction and industrial production, 
1920-48. Units are reduced to percentages of the 1935-39 ave . Btatistics on value of construction from 
Bureau of Foreign and Domestic Commerce and on industrial production from Federal Reserve Board. 
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of the year there was some evidence that the shortage of textile fibers 
was easing, but this did not reach a point that would release fiber for 
stock piling. There was also a slight recession in demand for shorts 
during part of the year, but this is said to have been largely overcome. 
The exploration and mine-development work that are progressin 
throughout the world promise some relief for the future. As indicated 
in the World Review section of this chapter, a number of important 
expansion programs are in progress. However, at the end of 1948 
contracting activities indicated that more than the available supply 
would be required for 1949 and that any early relief from the shortage 
can come only from a decline in demand for asbestos products. 

Asbestos varies widely in physical properties and consequently in 
utility. Each variety has fundamental advantages and disadvantages, 
and even within a single variety the properties vary so much that great 
care must be exercised in proper handling and processing of the product 
in order to attain the most efficient use of the raw materials. A brief 
paper discussing asbestos research and the properties that determine 
utilization was published in 1948.! 

New Uses.—Some noteworthy new products were announced 
during 1948. Anoutstanding example is Quinterra paper. In making 
this product, chrysotile fibers are formed by a special paper-making 
process into a paperlike tape having a thickness of only 1.5 to 20 mills. 
It 1s used for electrical wire insulation? A new plant has been built 
for its manufacture.? 

Another new product that attracted attention during 1948 was 
phospho-asbestos, a molded asbestos material having superior 
properties for use in circuit breakers.* 

Many varieties of asbestos have found commercial use, but antho- 
phyllite generally has such a weak fiber that comparatively little has 
been consumed in the United States in the past. However, it ap- 
pears to be the most suitable type for use in a newly developed 
insulating material composed principally of a plastic and anthophyl- 
lite. The product is now in commercial production, and the prospect 
of developing a substantial market for it is considered to be promising. 


PRICES 


Under current market conditions, coupled with higher material and 
labor costs, the prices of all grades of crude and milled asbestos fiber 
from both Canada and Vermont increased in 1948. As quoted in 
the magazine, Ásbestos, the prices per short ton of Canadian fiber, 
f. o. b. mines, in January were as follows, in United States dollars: 
Group 1 (Crude No. 1), $800; group 2 (Crude No. 2, Crude Run-of- 
Mine, and Sundry), $302.50-$545; group 3 (Spinning or Textile 
Fiber), $170.50-$354.50; group 4 (Shingle Fiber) $82.50-$127; group 
5 (Paper Fiber), $58-$73.50; group 6 (Waste, Stucco, or Plaster), 
$43-$47.50; and group 7 (Refuse or Shorts), $19.50-544.50. 

Prices of Canadian asbestos increased in February and these figures 
were quoted from then until December: Crude No. 1, $896-$960; 


! Badollet, M. S., Research on Asbestos Fibers: Canadian Min. and Met. Bull., vol. 42, No. 432, April 


1948, pp. 213-216. 
? Asbestos, Quinterra, a New Type of Electrical Insulation: Vol. 30, No. 2, August 1948, pp. 12-14. 
3 Asbestos, Johns Manville's Newest Plant: Vol. 30, No. 5, November 1988, pp. 10-18. 


* Asbestos, Phospho-Asbestos; Vol. 30, No. 5, Noveinber 1948, pp. 10- 
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Crude No. 2, Crude Run-of-Mine, and Sundry, $350-$545; Spinning 
or Textile Fiber, $204.50-$378; Shingle Fiber, $84.50-$128; Paper 
Fiber, $69.50-$78; Waste, Stucco, or Plaster, $47-$51.50; and Refuse 
or Shorts, $24.50-$46. 

At the end of the year, another general price increase was being 
put in effect. 

The prices of Vermont asbestos in short tons f. o. b. Hyde Park or 
Morrisville, Vt., quoted in January 1948, were: Shingle Fiber, 
$92.50-$102.50; Paper Fiber, $65-$73; Waste, Stucco, or Plaster, 
$48.50; Refuse or Shorts, $25.50-$44.50. These prices were in- 
creased in March 1948 and remained unchanged throughout the year, 
as follows: Shingle Fiber, $97-$107; Paper Fiber, $68.50-$85; Waste, 
Stucco, or Plaster, $51; Refuse or Shorts, $25.50-$46.50. 


FOREIGN TRADE $ 


As the major E countries are not large consumers, a very 
high proportion of the asbestos output of the world moves in foreign 
trade. The United States has only a negligible export trade in 
unmanufactured asbestos. The exported material is largely domestic 
chrysotile from Arizona and a modest tonnage of foreign material 
that is reexported, with or without blending, to bigher-priced markets. 
On the other hand, exports of manufactured asbestos products are 
substantial, totaling $10,471,059 in 1948. 


Asbestos imported for consumption in the United States, and asbestos and asbestos 
products exported from the United States, 1944-48 


{U. S. Department of Commerce] 


Asbestos (unmanufactured) 


Manuface 
tured as- 
Year Imports Exports bestos prod- 
ucts—exports 
(value) 
Short tons Value Short tons Vulue 

e E Cnet og 02D unus 383,040 | $18,542, 940 475 $58, 983 $5, 614, 243 
| Lee 374, 354 16, 317, 752 8, 550 837,175 7,264, 288 
W946 ci o eee ede eed 456, 688 18, 731, 378 11,011 1, 395, 367 9, 263, 092 
¡E oe ae eee che ees 591, 839 20, 821, 519 2, 087 316, 414 12, 823, 480 
DU MEM ee E XE 647, 881 37, 974, 092 6, 530 1,173, 259 10, 471,059 


United States imports of unmanufactured asbestos were 9 percent 
hisher than in 1947. Canada supplied 93 percent of the total, the 
Union of South Africa 3 percent, Southern Rhodesia 2 percent, and 
Russia 2 percent. Small quantities were received from other coun- 
tries as indicated in the accompanying table. 


è Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Asbestos (unmanufactured) imported for consumption in the United States, 
1947-48, by countries and classes 


[U. 8. Department of Commerce] 


Crude (including 
blue fiber) Mill fibers Short fibers Total 
Country 
Short Short Short Short 
tons Value tons Value tons Value tons Value 
1947 
Australia................. (1) $198 1) $198 
Canada................... 497|  264,148| 162, 302/$13, 036, 784! 396, 480,$11, 053, 272| 550, 279| 25, 254, 204 
Italy NER 4 2,318 4 4,855 8 7,173 
Southern Rhodesia 1...... 8, 804| 1, 735, 167 15, 484 8,992| 1,750, 651 
Union of South Africa....| 20,031) 2, 144, 528 20,034| 2,144,616 
8.2.5 EE 6, 524 , 788 6, 524 , 788 
United Kingdom......... 1 0 705 
Veneuela lo. 1 184 
35, 9851] 4, 810, 852 594, 839| 29, 821, 519 
1948 

Australía................. 3 1, 550 3 1, 550 
A €8 11, 445 11, 445 
Canada..................- 676| 361,316 602, 216| 31, 758, 249 
Chil. odisse UE EE det 238 
THO iani oe e uid (1) 68 (1) 68 
e EE, EC E ra 10 11,122 
Southern British Africa... 692 87,741 692 87,741 
Southern Rhodesia 1...... 10, 463| 2, 003, 398 10, 513} 2,048, 817 
Türkey eud NEM, PER REND. PA eet Bet on 4 400 
Union of South Africa....| 18,5859: 2,073,371 18,859} 2,073,371 
USO e 7,327) 851, 656 15, 514) 1,981, 036 
United Kingdom......... $5 (1) 55 


A MÀ | —ÉÓ—ÀÀ | — —Há— | —M — M — MÀ | — Ha | — — MÀ — | —MMÀáá 


38, 088| 5, 420, 600| 176, 909| 18, 031, 999| 432, 8S4| 14, 521, 493| 647, 881| 37, 974, 092 


! Less than 1 ton. 
3? Includes the following crude credited to Mozambique by the U. 8. Department of Commerce: 1947— 
67 tons, $17,778; 1948—1,055 tons, $106,431. 


Manufactured asbestos products exported from the United States, 1947—48, by 
kinds 


[U. 8. Department of Commerce] 


1947 1948 
Products 
Quantity Value Quantity Value 
Brake'blocks. ................-..... short tons.. 312 $494, 165 132 $219, 670 
Brake lining: 

Molded and semimolded............. do.... 1, 654 2, 907, 716 1, 301 2, 238, 135 
Not molded.................... linear feet.. 049, 449 552, 244 681, 364 404, 085 
Clutch facing oca lees number.. 1, 636, 400 794, 688 1, 134, 146 550, 937 
Paper, millhoard, and roll board... .short tons... 1,078 272, 823 1, 639 308, 354 
Pipe covering and cement do.... 2, 165 510, 887 1, 599 298, 781 
Shoots- A A ce ores RUE do.... 5, 202 641, 069 3, 718 455, 816 
Textiles, yarn, and packing.............. do.... 2, 101 2, 622, 055 1, 575 2, 302, 384 
Asbestos roofing............-.._.----. squares.. 164, 114 1, 152, 621 210, 238 1, 392, 071 

Other asbestos manufactures, except roofing 
short tons.. (1) 1, 186, 845 (1) 1,151, 088 
Magnesia and manufactures. . ........... do.... (1) 1, 688, 367 (1) 1, 149, 708 
—— oo 12, 823, 480 |.............. 10, 471, 059 


1 Quantity not recorded. 
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TECHNOLOGY 


Iron removal received considerable attention during 1948, and a 
review was published on the subject.? The problem is of particular 
importance because of the use in military equipment of low-iron 
chrysotile that is now obtained principally from Southern Rhodesia. 
Development of methods of beneficiating more available grades of 
asbestos would improve our military supply position. 

The shortage of amosite is resulting in serious efforts to find sub- 
stitutes. In this case one of the most promising lines of investigation 
is leading toward the substitution of glass fiber in some heat-insulating 


products. 
WORLD REVIEW 


Although official statistics are not available for some producing 
areas, it is estimated that Canada supplied nearly two-thirds of the 
world asbestos output in 1948. Russia probably was in second place, 
Southern Rhodesia third, and the Union of South Africa fourth. 


World production of asbestos, 1943-48, by countries, in metric tons ! 
[Compiled by P. Roberts] 


Country ! 1943 1944 1945 1946 1947 1948 
A A mea uie es 319 292 153 (3) (2) (2) 
Australia: 
New South Wales.................... 422 2, 508 2, 674 241 290 | (8) 
South Australia....................... 11 6 7 8 40 340 
TSSIMAU thes vows aca 19 105 PBL DEEN, A A 
Western Australia..................-- 247 313 1, 109 380 1, 069 977 
Bolivia (exports)... -00-200 00000noaMMMMMO 22 133] - 6k zziz: 6 147 
ffl BEE EE 2 (2) 3 (5) 3 10 
Canada (sales) i.e 423,831 | 380,349 | 423,559 | 506,371 | 600,391 650, 239 
A tel E E (2) (2) 313 (2) (2) 
Lt Ta Ed 3 20, 000 (3) (3) (2) (3) (2) 
Cyprus (exports).......-....--.----------- 1, 189 1, 983 3, 125 5, 993 6, 369 8, 108 
M yu odio c.m eu uu n Se serito E rt e 7 240 5 50 5 1,015 1,625 
Fold oe A EE 7,456 7,7: 4, 197 5, 781 (3) (2) 
BAN eines EE 78 31 400 575 475 (2) 
French Morocco... ........---..---------- 182 506 480 446 790 399 
Lake EE, 009 592 833 312 123 (2) 
Indochina, French... 312 A2? WEE, AA Bend 
Male EE 8, 459 7, 238 5, 222 8, 814 10, 468 311.770 
A RN A 5, 302 12, 200 8, 044 3, 997 3, 708 4, 599 
RONY ENEE EE 321 341 389 * 165 582 (3) 
ORG A A beten 5, 310 4,779 1,303 O) 0) (7) 
NAG EENEG 3 1 1 (3) (5) 
New Zealand... 190 17 lA IA EEN 
A BEEN Rand 96 33 20 12 (2) (1) 
Southern Rhodesia....................... 52, Wa 52, 882 51,119 50, 686 49, 073 62. 502 
SPAM EE OQ utet AA A aft deste 1 
Svaziland AAA E 17,179 29, 628 21, 243 29, 155 25, 360 29, 421 
Switzerland AA A res 7 AA IA 
TU ROY A A A URS vows 133 234 138 55 (2 203 
Union of South Africa..................... 32, 347 31, 372 25. 507 18, 348 27, 344 41, 490 
United States (sold or used by producers). 5, 456 6, 048 11, 091 12, 769 21,804 33, 619 
Venezuela. A A Ee (3) (3) (2) 65 293 192 
Total (estimate) .................-.. 633, 800 | 601,800 | 632,400 | 725,600 | 866,800 989, 400 


! [n addition to countries listed asbestos is produced in Algeria, Bulgaria, Czechoslovakia, Uganda, and 
U.S.S.R. Estimates by authors of the chapter are included in total. 

Se not available, estimate by authors of the chapter included in total. 

timate. 

* Exclusive of sand, gravel, and stone (waste rock only), production of which is reported as follows: 1943, 
6,272 tons; 1944, 4,101 tons; 1945-48 data oot available. 

5 January to September, inclusive, 

* Includes asbestos flour. 

' South Korea only. 

' Less than 1 ton. 


! Asbestos, Removal of Iron from Asbestos Fiber: Vol. 30, No. 6, December 1948, pp. 26-32. 
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CANADA 


In 1948 the Canadian asbestos industry reached a new output record 
of 716,769 short tons valued at $42,231,475, an increase of 8 percent in 
tonnage over 1947. The block-caving method is coming into greater 
use. Seven companies that are not now producers are said to have 
been carrying on exploration and development work. It was reported 
that the United Asbestos Corp. has discovered a large deposit under 
Black Lake, and an aggressive drilling program is in progress. Indi- 
cations are that the deposit contains 50,000,000 tons averaging 4%- 
percent asbestos.’ 

The Potash Co. of America optioned 25,000 acres held by the Reed 
estate and has started an exploration program. Another firm re- 
ported to be carrying on a diamond-drilling program is the Coleraine 
Asbestos Co.? 


Sales of asbestos in Canada, 1947—48, by grades 
[Quebec Department of Mines] 


1947 1948 
Value Value 
Short tons n Short tons A 
verage verage 
Total per ton Total per ton 
Grade: 
Crudes..................- 958 $503, 137 $525. 20 977 $504, 594 $608. 59 
Fibers. ................... 222, 196 | 20, 221, 444 91. 01 241, 953 | 25, 943, 710 107. 23 
Shorts. .................-- 438, 667 | 12, 281, 167 28. 00 473, 839 | 15,693, 171 33. 12 
661, 821 | 33, 005, 748 49. 87 716, 769 | 42, 231, 475 58. 92 
Rock mined.................. 9,837, 045 AA EE 10, 759, 016 ]............].---.----.- 
Rock milled.................. T, 140; 828 oes goes ee ct ese 7,894,461 |... rosea ERES eeu 
AFRICA 


Southern Rhodesia.—During 1948 preparations for the reopening 
of the Croft mine were being made by Mashaba Rhodesian Asbestos 
Co. In the Belingwe area, Vanguard Asbestos Mines, which has 
absorbed claims previously held by the H. M. H. Syndicate, was 
making arrangements to mine a large deposit. In the Mashaba 
district the Mangwana property was investigated and found to have 
promise as & possible source of shingle fiber.!? 

Southern Rhodesian asbestos is distributed to many countries. In 
1947 the bulk, over 40 percent, went to the United Kingdom and 20 
percent to the United States. Australia, India, and France followed 
in that order.” 

? Northern Miner, United Asbestos Big Tonnage: Vol. 34, No. 33, Nov. 4, 1948, p. 4. 

§ Northern Miner, Asbestos Industry Hits New Peaks: Vol. 34, No. 28, Sept. 30, 1948, pp. 1-3. 

% Mining Magazine (London), vol. 79, No. 2, February 1948, p. 93. 

19 Vanderburg, W. O., Opportunity for American Capital to Acquire Asbestos Property in Southern 


Rhodesia: U. S. Consular Rept. 284 (Pretoria. Union of South Africa), Dec. 10, 1948, p. 4. 
11 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 1, January 1948, p. 35. 
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Asbestos produced in Southern Rhodesia, 1943-48 


Value 


Short tons 


Swaziland.—The asbestos produced in Swaziland is chrysotile 
mined at the Havelock mine by Turner & Newhall, Ltd. Both open- 
pit and underground mining methods are used." Output in 1948 
totaled 29,421 metric tons—almost equal to the record of 29,628 tons 
produced in 1944. 

Union of South Africa.—Exploratory work by the Stoltzburg 
Asbestos Co., in the Eastern Transvaal, has revealed reserves of over 
9,000,000 tons of ore ranging from 3 to 5 percent asbestos. The 
deposit i is bein ared for mining by ring stoping or block caving. 
Expansion of ho mil to bring capacity up to 350—400 tons of fiber per 
month was in progress." 

It is reported that & program for expanding amosite production 
capacity by at least 50 percent was started in 1948. 

The principal grades of crocidolite and amosite as outlined by the 
Department of Mines of the Union of South Africa are as follows:!* 


Cape blue: Length of fiber, in, 
NO. OP. s coL sedet iu tela 0 to *$ 
PEU JU EARNED EP 3$ to Y 
E eaten tence A AA DRM, 3, to 1% 
Longor OC; D; EE 1 plus 
Transvaal blue: 
Crude: Fiberized: 
(io AA A TDX es. +1M. 
A A EEN ya laa IPP —1UY to +% 
d E NI IR OS TD2 exis outers —%to +x 
dk CEET gé EEN — Je to +4 
d EEN TDA - — M. 
Amosite: 
BT 3 in. and over. 
ei EE A in. and less. 
E E e ne est long grayish-white fiber. 
B3 and RE te Eet Second-grade long fiber, varying in color 
from yellow to dark brown. 
O hee ERR eae Uniform mixed shorts. 
ER AA A Sa aaah Shorts of all grade. 
White amosite fiber 
Crudes: Fiberized: Length of fiber, in. 
ATI est Pun Ui E. Io soie +1. 
E AN ON TR T D2- ec —1% to + 4. 
E EE D3 or DD... —Y to +». 


H South African Mining and Engineering Journal, Asbestos: Progress and Prosperity: Vol. 59, No. 28M, 


July 31, 1948, pp. 6274 


Y South African n Mining and Engineering Journal, Progress at Stoltzburg Mine: Vol. 59, Part 1, No. 2885, 


May 29, 1948, p 


M Asbestos, beatos Grades in South Africa: Vol. 30, No. 6, December 1948. p. 16. 


888826—060—— —11 
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Tan or brown fiber: 


Crudes: Fiberized: Length of fiber, in. 
AS O ERES S a DBl1........ + 1%. 
NA IS DB 2. decis — 1! to +4. 

Brno a a DB eras Se to +». 
DDB....... 
DDDB...... eps for con- 


sumption in 
Union of South 
Africa. 


Asbestos produced in and exported from the Union of South Africa, 1943-48 1 


Production (short tons) Exports 
Year 
Transvaal Cape Total Short tons Value 
Province 
jv A E A A EE 27,768 7, 888 35, 656 35, 940 £880, 019 
kr TT WEE 26, 747 T, R35 34, 582 28, 174 672, 941 
A A A eso E 20, 016 8, 200 28, 216 22, 005 591, 124 
TONG A EE 12, 636 7. 589 20, 225 21, 481 557, 008 
Kr EE 21, 959 8, 183 30, 142 , 927,371 
AA mews 37, 434 8, 301 45, 735 38, 550 1, 138, 792 


1 Data from Union of South Africa, Department of Mines, Quarterly Report. 


Asbestos produced in the Union of South Africs, 1943—48, by varieties and sources, 
in short tons! 


Variety and source 


Amosite (Transvaal)...................... 
Chrysotile (Transvaal).................... 
Blue (Transvaal)... -2-000022 ---0anoMMO 
Blue (Cape).............................. 
Anthophyllite (Transvaal)................ 


! Data from Union of South Africa, Department of Mines, Quarterly Report. 


OTHER COUNTRIES 


Australia.—Blue asbestos is being mined on a modest scale in the 
Wittenoom Gorge of the Hammersley Range in a remote section of 
Western Australia. The two asbestos seams are said to total 2 to 6 
inches in thickness and are mined by the room-and-pillar method. 
The asbestos occurs in a hard, ferruginous quartzite. First about 48 
inches of the quartzite is removed from above the asbestos, and then 
the bottom 24-inch section containing the two seams of cross-fiber 
crocidolite is mined. The mine is operated by Blue Asbestos, Ltd., 
a subsidiary of Colonial Sugar Recovery, Ltd. The product is used 
almost entirely in Australia itself. Output is now comparatively 
small, but capacity is being increased.!? 

Bolivia.—Bolivian crocidolite output is small, as it is somewhat 
lacking in strength; however, some interest in the fiber has developed, 
as it appears to serve satisfactorily as a filtering material. 

Finland.—Finska Mineral Aktiebolaget produces about 6,000 tons 
of anthophyllite annually from surface mines at Paakkila in Northern 


1948 po ans oe (London), Blue Asbestos Deposits in the Hammersley Range: Vol. 78, No, 4, April 
pp. 205- 
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Savolax and at Maljasalmi in Northern Karelia. The company also 
operates an asbestos-products plant in Helsinki, where most of its own 
asbestos as well as chrysotile from the Urals is used.'® 

France.—During 1948 a deposit of tremolitic asbestos near Chateau- 
Queyras, France, received considerable attention. It had been oper- 
ated on a small scale in the past. "The fiber is said to be of promising 
quality, and an attempt is being made to bring the deposit into com- 
mercial production." In 1948 the Canari mine in Corsica was being 
developed for a projected production rate of 15 to 20 tons per day of 
chrysotile slip fiber.'* A deposit of chrysotile is being operated on a 
small scale in French Morocco. 

Italy.— Articles on the geology of Italian asbestos deposits were 
published during 1948.1? 

Switzerland.—Deposits of asbestos close to Alp Quadrada, near 
Poschiavo (Canton Grisons), Switzerland, are mined by Studiengesell- 
schaft für Asbestgewinnung. "The mine has been worked since 1942, 
producing 85.2 metric tons from 1942 to 1946. "The product is con- 
sidered to be of good quality for use in filters.” 

U. S. S. R.—Russia exported 500 tons of raw asbestos to Norway 
in 1947 .?! 

V Asbestos, Finska Mineral Aktiebolaget: Vol. 30, No. 1, July 1948, pp. 12-13. 

1 Ru Keyser, W. A., Asbestos at Chateau-Queyras, France: Asbestos, vol. 29, No. 10, April 1948, pp. 8-20, 

16 Asbestos, The Canari Mine—Corsica: Vol. 30, No. 3, September 1948, pp. 20-21. 

1% Asbestos, Geology of Italian Deposits: Vol. 29, No. 7, January 1948, pp. 16-24. Asbestos Deposit at San 
Vittore (Balangero), Italy: Vol. 29, No. 12, June 1918 24 


p. 16-24, 
* Bureau of Mines. Mineral Trade Notes: Vol. 27, No. 1, July 1948, p. 26. 
2 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 5, May 1948, p. 28. 


Asphalt and Related Bitumens 


By A. H. REDFIELD ano SARAH J. SPENCER 


GENERAL SUMMARY 


OMESTIC demand ! for petroleum asphalt was 6 percent higher 
in 1948 than in 1947, but export demand was 51 percent lower. 
However, export demand was only 3 percent of the total demand, 

domestic and foreign, so that the total demand increased 2 percent 
from 1947 to 1948. In numerical terms, an increase of 482,517 tons in 
domestic demand—offset in part by a decrease of 285, 991 tons in 
export demand—was met by an increase of 478,517 tons in refine 
production and by greater imports of petroleum and lake asphalt 
totaling 77,078 tons. Asa result, stocks held at the refineries increased 
342,912 tons during 1948 compared with & decrease of 16,364 tons 
(revised figure) during 1947. 


NATIVE ASPHALT AND BITUMENS 


Bituminous Rock.—Sales of bituminous rock by producers in the 
United States increased from 1,004,740 short tons valued at $3,756,074 
in 1947 to 1,084,004 tons valued at $3,634,917 in 1948. Bituminous 
limestone totaled 747,934 tons valued at $1,947,038 in 1947 and 
904,183 tons valued at $2,292,873 in 1948. Bituminous sandstone 
amounted to 256,806 tons valued at $1,809,036 in 1947 and 179,821 
tons valued at $1,342,044 in 1948. Two companies in Texas and one 
in Alabama were responsible for the general gain in 1948 over 1947; 
in Kentucky, Missouri, Oklahoma, and Utah less rock asphalt was 
sold in 1948 than i in 1947. Sales values per ton were generally larger 
in 1948 than in 1947; in Alabama, however, they were lower, and in 
Oklahoma they remained at the same level as in 1947. 

Gilsonite.—Sales of gilsonite by producers in northeastern Utah 
decreased from 67,165 short tons valued at $1,746,228 in 1947 to 
52,122 tons valued at $1,390,713 in 1948. However, the average sales 
value per ton at the mine or railhead increased from $26 in 1947 to 
$26.68 in 1948. 


MANUFACTURED OR PETROLEUM ASPHALT 


Production.— Petroleum refineries in the United States produced 
9,439,800 short tons of asphalt in 1948, an increase of 5 percent over 
the 8, 961, 100 tons produced in 1947. The increase was greatest in the 


1 The term ‘‘domestic demand” as used in this chapter means apparent consumption, that is, production, 
plus net imports, and changes in refiners' stocks. 
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Indiana-lIllinois-Kentucky, ete., district and in the East Coast dis- 
trict. California was the conspicuous exception to the general increase. 
Less asphalt was produced in the Appalachian and Louisiana Gulf 
Coast districts. 

Stocks.—Stocks of asphalt held at refineries increased 50 percent— 
from 685,700 short tons (revised figure) on December 31, 1947, to 
1,028,600 tons on December 31, 1948. The increase was general, but 
was greatest in the Indiana-Illinois-Kentucky, etc., district and the 
Oklahoma-Kansas-Missouri district. 


Production, receipts, stocks, consumption, transfers, losses, exports, and domestic 
sales of asphalt (exclusive of road oil) at petroleum refineries in the United 
States in 1948, by districts, in short tons 


Btocks Consump- 
Pues yon by 2d "m 
: roduc- producers, | domestic 
District tion transfers, con- 
Jan. 1 Dec. 31 | losses, and | sumers 
exports 

East Coast... .. Lc cc e c ces ease 2, 683, 100 130, 000 140, 500 361, 800 | 2, 834, 800 

Aptalachian. Lc lll c cce 304, 700 61, 400 10, 700 302, 800 

Indiana, Illinois, Kentucky. ete....... ], 811, 300 112, 700 , 200 312, 200 | 1, 643, 200 

Oklahoma, Kansas, and Missouri..... 943, 500 102, 000 193, 300 132, 900 745, 200 
Texas si 

Gulf Coast_...._..... 2222-22228. 532, 700 19, 700 52, 400 141, 100 358, 900 

EE : 48, 400 62, 100 387, 200 

Total Texas...................-. 991, 100 53, 000 100, 800 203, 200 740, 100 
Louisiann-Arkansas: - 

Louisiana Gulf Coast. ............ 576, 500 53, 100 71,300 82, 600 475, 700 

Arkansas and Inland Louisiana...| 541,800 57, 600 68, 000 55, 700 575, 200 

Total Louisiana-Arkansas.......| 1, 118, 300 110, 700 139, 300 138, 300 | 1, 050, 900 

Rocky Mountain...................-. 376, 900 59, 300 78, 200 39, 300 409, 600 

California.................-...- Ll eee 1, 210, 900 77, 800 94, 900 121, 700 | 1, 445, 500 

Total: 1948..................... 9, 439, 800 |1, 401, 300 685, 700 | 1,028, 600 1, 320, 100 | 9,178, 100 

y KEE 8, 961,100 | 486 702,000 | 2685, 700 2 723,500 | 8, 735, 500 


1 Receipts from interindustry refinery transfers, addition of other petroleum products blended to make 
cut-back asphalts, imports, and transfers from stocks formerly not classified as asphalt. 
2 Revised figure. 


Sales.—Sales of petroleum asphalt to domestic consumers increased 
5 percent in quantity from 1947 to 1948 and, because of higher prices, 
40 percent in value. The average sales value per short ton increased 
from $14.64 in 1947 to $19.48 in 1948. 

Of the total sold, 26 percent was manufactured from foreign petro- 
leum (imported chiefly from Venezuela, Colombia, and Mexico) in 
1948, compared with 22 percent in 1947. Although runs of foreign 
crude to stills increased 28 percent from 1947 to 1948, sales of petro- 
leum asphalt from this source increased only 25 percent. Of the 
foreign crude processed, 9 percent was converted into asphalt in 1947 
and 10 percent in 1948. Ninety-nine percent of the asphalt made from 
foreign crude was manufactured in east coast refineries. 

Highway and street construction and airport-runway surfacing (in 
the form of paving asphalt, paving flux, cut-back asphalts, and asphalt 
emulsions) used 62 percent of the total asphalt sold to domestic con- 
sumers by petroleum refineries in 1947 and 67 percent in 1948. Sales 
of all grades of asphalt devoted wholly or principally to street and 
road construction increased 14 percent in 1948 over 1947. 
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Sales of asphalt (exclusive of road oil) at petroleum refineries to domestic con- 
sumers in the United States, 1947-48, by districts 
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1947 1948 
District 
Short tons Value Short tons Value 
Fast COR dC AS 2, 437, 172 |$40, 820, 790 2, 834, 825 | $60, 541, 034 
Appülachlanez a SE 406, 410 | 6,610, 856 02, 791 5, 809, 936 
Indiana, Illinois, Kentucky, etc............ LL LL... 1, 633, 575 | 24,069, 882 | 1,643,166 | 31, 147, 409 
Oklahoma, Kansas, and A DEE 744,017 | 9,755, 176 745,147 | 13,483, 617 
Texas 
Wall Coast42 on ns et do 396, 784 5, 441, 016 358, 945 7, 990, 127 
PANG A A Ste 418, 653 5, 920, 205 387, 232 7,417, 835 
Tots! Texas: id o ce aa 815, 437 | 11,361, 221 746,177 | 15, 407, 962 
Loulsiana-Arkansas 
Louisiana Gulf Coast. ........... LLL LLL LL eee 520, 111 7, 446, 403 475, 697 9, 375, 389 
Arkansas and Inland Louisiana. ................... 464,912 | 5,943,179 575,183 | 11,061, 445 
Total Louisiana-Arkansas.......................- 985, 023 | 13,389, 582 | 1,050,880 | 20, 436, 834 
Rocky MountalD.-... o. eee tl ee ce 367, 761 4, 805, 649 409, 638 7, 458, 092 
Ree TEE 1, 346, 091 | 17, 056, 300 1, 445, 497 24, 503, 430 
Total United States... 8, 735, 486 |127, 869, 456 9, 178, 121 | 178, 788, 314 


Asphalt and asphalt material (exclusive of road oil) sold at petroleum refineries to 
domestic consumers in the United States in 1948, by form and use 


[Value f. o. b. refinery] 


From domestic From foreign 


petroleum petroleum Total 
Form and use 
Short tons Value Short tons Value Short tons Value 
soud and semisolid products 
f less than 200 penetra- 
Hon 
Asphalt for— 
Paving... 1, 988, 477 |$37, 914, 483 872, 063 |$18, 419,705 | 2,860,540 | $56, 334, 188 
EELER, 5s. 1, 051, 833 | 20, 103, 125 593, 538 | 12, 103, 382 1, 645, 371 32, 206, 507 
Whaterproofing............ 112, 054 2, 777, 378 38, 800 850, 887 150, 854 3, 628, 265 
Blending with rubber..... 8, 844 166, 579 10, 853 256, 733 19, 697 423, 312 
Briouetung. 162, 329 2, 930, 050 29, 750 622, 822 192, 07 3, 552, 872 
Mastic and mastic cake... 4, 321 100, 435 1,085 24, 106 5. 406 124, 541 
Pipe coatings. ............ 35, 160 825, 494 2, 895 72, 380 38, 055 897, 874 
Molding compounds...... 45, 308 803, 445 7, 044 165. 080 52, 352 968, 525 
Miscellaneous uses........ 221, 819 4, 281, 434 64, 472 1, 311, 921 236, 291 5, 593, 355 
Vota) A 3, 630, 145 | 69,902, 423 | 1,620,500 | 33,827,016 | 5,250,645 | 103, 729, 439 
Semisolid and liquid products 
of more than 200 penetra- 
tion: 
Flux for— 
Paving. ao no dcr 378,013 | 6,621,805 32, 600 743, 236 410, 613 7, 365. 041 
Roofing................... 918, 556 | 13, 501, 514 47, 165 900, 783 965, 721 14, 402. 207 
Waterproofing............ 177 4, 808 2, 916 55, 258 3, 093 60, 066 
Mastic.. 022 oe Li as 5, 179 101/7725 E VE 5, 179 101 725 
Cut-back asphalts: 
Rapid-curing............. 759, 679 | 16,130,310 398, 672 | 8,854,470 | 1,158,351 24. 984, 780 
Medium-curing........... 978,532 | 19, 227, 638 160, 497 | 3,572,77 1,139,029 | 22, 800, 408 
Emulsified asphalt and 
HXOS Au Se Sage 43, 699 836, 906 81,061 | 2,139, 210 124, 760 2, 976, 116 
Paints, enamels, japans, 
and lacquers NAAA 29, 620 840. 563 13, 305 281, 094 42, 925 1, 121, 657 
Other liquid products..... 77,805 | 1,246,785 Loose EEN 77, 805 1, 246, 785 
di AAA 3, 191, 260 | 58, 512, 054 736,216 | 16,546, 821 | 3,927, 476 | 75, 058, 875 
Grand total: 1948._..... 6. 821, 405 128, 414, 477 2, 356, 716 | 50, 373, 837 9, 178, 121 | 178, 788, 314 
UNIS 6, 855, 301 1, 880, 095 | 31, 137, 992 8, 735, 486 | 127, 869, 456 


| 96, 731, 464 
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Sales of emulsified asphalt were higher in 1948 than in 1947. Petro- 
leum refineries sold 55,408 short tons (13,055,205 gallons) valued at 
$876,070 in 1947 and 124,760 tons (29,395,889 gallons) valued at 
$2,976,116 in 1948. In addition, 86,242,707 gallons valued at 
$7,634,291 in 1947 and 102,815,746 gallons valued at $11,009,785 in 
1948 were sold by major industrial companies that purchased asphalt 
from petrolum refineries and manufactured it into emulsions. Accord- 
ingly, total known sales of emulsified asphalts and fluxes increased 33 
percent in quantity—from 99,297,912 gallons (421,433 tons) in 1947 
to 132,211,635 gallons (561,137 tons) in 1948—and 64 percent in 
value—from $8,510,361 in 1947 to $13,985,901 in 1948. 

Roofing manufacture made the second-largest demand for asphalt, 
absorbing 32 percent of the total sales of asphalt to domestic consumers 
in 1947 and 28 percent in 1948. Although sales of prepared roofing 
and asphalt siding reported to the Bureau of the Census decreased 15 
percent—from 74,240,000 squares in 1947 to 63,219,000 squares in 
1948—domestic sales of roofing asphalt and roofing flux combined 
decreased 8 percent—from 2,835,114 short tons in 1947 to 2,611,092 
tons in 1948. These figures do not include roofing asphalt and flux 
consumed by the refining companies in factories making prepared 
roofing and siding, owned by themselves or by affiliated companies. 


APPARENT CONSUMPTION 


The period of high demand that had characterized 1940-47 con- 
tinued into 1948. The apparent average monthly domestic consump- 
tion of petroleum asphalt (including small quantities of imported lake 
asphalt and grahamite) was increased 6 percent—from 719,432 short 
tons (revised figure) in 1947 to 759,667 tons in 1948. Total apparent 
consumption was 8,633,181 tons (revised figure) in 1947 and 9,115,698 


tons in 1948. 
DISTRIBUTION BY RAIL 


Although the apparent domestic consumption of petroleum asphalt 
increased 6 percent from 1947 to 1948 and refinery sales to domestic 
consumers 5 percent, the tonnage of asphalt (natural, byproduct, and 
petroleum) terminated by class I railroads in the United States 
decreased 4 percent—from 7,063,978 short tons in 1947 to 6,764,934 
tons in 1948, according to the Interstate Commerce Commission. It 
may be noted, however, that railroad terminations of asphalt were 
equivalent to only 82 percent of the total apparent consumption of 
asphalt in the United States in 1947 and 74 percent in 1948 and that 
considerable quantities of asphalt were delivered to consumers by 
water, minor railroads, and motor trucks. Accordingly, the figures in 
the accompanying table do not present a complete picture of the 
consumption of asphalt by States. 

Of the total deliveries by rail, 54 percent in 1947 and 56 percent in 
1948 were set down in the populous area north of the Ohio and Poto- 
mac Rivers and east of the Mississippi River, although this area com- 
prises only 14 percent of the area of continental United States. In 
this area terminations of asphalt were 2 percent lower in 1948 than in 
1947. In the States lying south of the Potomac and Ohio, deliveries 
of asphalt were slightly less in 1948 than in 1947. Between the;Mis- 
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Asphalt (natural, byproduct, and petroleum) terminated by class 1 railroads in 
the United States, 1947-48, by States, in short tons 


[Interstate Commerce Commission, Freight Commodity Statistics] 


Region and State 1947 1948 Region and State 1947 1948 

New England................ 191, 106 158, 518 || East South Central: 

—« eee Kentucky................ 128, 606 114, 345 

Middle Atlantic: Tennessee...............- 161, 601 226, 837 
New York................ 282, 966 267, 246 Alabama..............-... 109, 068 72, 378 
New Jersey............... 85,977 69, 820 Mississippl............... 58, 373 45, 044 
Pennsylvania............. 765, 607 804, 884 ————— | 

Total...........---...-- 1, 134, 550 | 1,141,950 Total.........-..------- 457,045 | 459,004 
: AAA || West South Central 

pe Dorn Central: 11.067.766 | 1.055, 879 rkansas...............-- 88, 461 74, 505 
diana A , ” 758 "247 Loutsiang 289, 166 175, 980 
Minois. III 643.710 | 613.008 OER oi weil 162351 
Michignan................- 248, 239 237, 597 Ao 

HS... st 249, 423 273, 392 
Total es. duc sodes 584, 970 423, 882 
TOM loba 2, 466.896 | 2, 434, 123 
A SS Mountain: 

West North en uar Montana. ................ 16, 981 29. 819 
Minnesota....... a a) 213, 669 194, 411 ¡AA 24,173 19, 955 
VOWS esu sac a rd 16, 739 83. 647 W voming................ 10,122 10, 585 
Missouri. ...............- 157, 321 159, 552 Colorado... weie dree 82, 359 81,211 
North Dakota............ 32, 491 42, 754 New Mezxico............. 44, 460 58. 443 
South Dakota............ 50, 603 61, 744 ATÍZONA ¿Licda , 902 38, 068 
Nebraska................. 82, 310 99, 091 Utah- occlusion 27, 542 25, 607 

(NoT: K 92, 698 90, 988 Nevada..................- 30, 20, 020 
Total.................-- 705, 831 | 732,187 Total A 272,874 | 283,708 
Bout A antes dos 375 Pacific: 
EICHER dees ,4 10, 007 W 
Maryland -117I Wl Wal Asch) 8382 | Ze 
rict of Columbia..... , 06 i K 
Virginia — 128,155 | 124178 California. . . .............. E 926008 
est Virginia. ........... 101, 602 114, 448 
North Carolina........... 126.838 | 146.111 Total................-.. 580,981 | 474,598 
South Carolina........... 76, 060 86, 875 AAA DETER 
Georgia.......-.-.......-- 88, 534 85, 798 Total United States. ...,7, 063, 078 | 6, 764, 934 
Florida................... 115, 278 70,036 || Canada....................... 8, 423 11, 477 
Total... c co osc 669, 122 657, 364 Grand total............. 7,072, 401 | 6,776, 411 


sissippi River and the Rocky Mountains, railroad terminations of 
asphalt were 10 percent less in 1948 than in 1947; declines in Texas and 
Louisiana were partly offset by increases in "Iowa, Missouri the 
Dakotas, and Nebraska. In the Rocky Mountain States receipts of 
asphalt by rail were 4 percent larger in 1948 than in 1947. In the 
three Pacific States rail deliveries of asphalt were 18 percent lower in 


1948 than in 1947. 
FOREIGN TRADE ° 


Imports.—Imports of natural asphalt and bitumen into the United 
States totaled 5,802 short tons valued at $242,526 in 1947 and 6,690 
tons valued at $181,018 in 1948. Imports ‘of lake asphalt from 
Trinidad increased from 3,291 tons valued at $73,017 in 1947 to 4,667 
tons valued at $97,444 in 1948. Imports of grahamite from Cuba 
decreased from 466 tons valued at $11,364 in 1947 to 76 tons valued 
at $2,207 in 1948. Imports of 1,754 tons valued at $8,071 in 1947 
and 1,833 tons valued at $13,754 in 1948 were ascribed to the Nether- 
lands West Indies. 

Imports of solid petroleum asphalt increased from 183,365 tons 


1 robs on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce 
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valued at $1,444,545 in 1947 to 247,176 tons valued at $1,898,767 in 
1948. Virtually all of the 1947 and 1948 imports came from the 
Netherlands West Indies. 

In addition, the United States received from the Netherlands West 
Indies 123,795 barrels (22,508 short tons) of liquid petroleum asphalt 
valued at $247,847 in 1947 and 191,880 barrels (34,887 tons) valued 
at $506,930 in 1948. 

Exports.—The tonnage of natural asphalt, unmanufactured, ex- 
ported from the United States decreased from 23,902 short tons valued 
at $1,065,386 in 1947 to 13,682 tons valued at $559,462 in 1948. Of 
the 1948 exports, 42 percent went to Europe, notably to the United 
Kingdom, Sweden, Belgium, and the Netherlands. Canada received 
18 percent of the total and Mexico 23 percent. 

Exports of petroleum asphalt from the United States dropped from 
555,949 short tons valued at $14,207,963 in 1947 to 269,958 tons valued 
at $8,984,509 in 1948. The principal decreases were in exports to 
Europe and to Australasia. On the other hand, more asphalt was 
exported to Far Eastern countries of Asia, except Malaya and China. 


Petroleum asphalt exported from the United States, 1946-48, by countries 
[U. 8. Department of Commerce] 


Country 
Short Value 


—— | ————————— M | —————— d | ——————— — | ———À—————- | ————— M ÉáM— asa 


North America: 


British Honduras..................... 866 $35, 529 
Cand A ees cGueceesuedeke 10, 768 462, 199 
Canal Zone -0-000000 364 11, 599 
NLD, WEE 97 6, 029 
Dominican Republic.................. 735 19, 316 
Guatemala............................ 1, 560 37, 903 
Honduras............................. 681 30, 910 

Cb duo 2 te e dd 10, 278 170, 871 
Newfoundland and Labrador 1 1, 230 
Nicaragua..............-.-...-....... 614 36, 107 
Panama, Republic of. ................ 120 5, 171 
Other North America 319 11, 382 

Total North America 26, 419 828, 246 

South America: 

Weed Le EE GA 9, 923 
Boli¥jia AAA E EEN 383 12, 310 
Bra. tana 5, 741 200, 922 
OIG EE 588 18, 821 
Uruguay AA A 5, 697 193, 222 
Venezuela... 8 38, 748 
Other South America................. 76 3, 453 

Total South America. .............. 13, 906 398, 952 | 31,325 945,945 | 13, 469 477, 399 

Europe: 

Belgium and Luembourg. 12, 726 355, 402 | 18, 326 455,191 | 5,545 203, 122 
Denmark............ ENN ce eee sc cs §, 235 122, 016 30 1, 202 106 6,011 
LEE 126,919 | 3,298,179 |177,138 | 4,213,682 | 1,072 78, 783 
Finland. EAN 4, 276 108,335 | 1,361 39, 395 55 2, 970 
Greece_.......----.2 2. eee 10 357 1 54 | 53, 106 2, 508, 199 
Italy keete Boece oaks M DM 44,743 | 1,012,745 | 83,448 | 2,309,958 167 14,115 
Netherlands. ......................... 5, 493 136, 868 231 25, 662 649 35, 028 
a o 2s ess bee one See es 5, 645 147,935 | 14,452 408, 970 7,756 173, 969 
Portugal EE 5,790 162, 782 | 28, 387 866,803 | 12, 084 377,141 
Jo A A pu stub eulos 24, 660 602, 738 | 25, 160 550, 762 2, 474 96, 201 
e EE 15, 671 407,235 | 10, 637 276, 67 561 16, 377 
Beitzerland oooooccococonccoooo... 10, 366 207, 447 | 10, 039 302, 923 6, 004 182, 286 
Other Kurope 1,605 43, 189 907 27,814 340 15, 744 


eS, | interes o A aa | aaa e 


Total Europe....................... 203,139 | 6,665, 228 |371,017 | 9,479,086 | 89,919 3, 709, 944 


m ——á—— | m —À— n MA | ——ÁÓÀ—T: | — Mr €——á—| —— 
o | ee |————————————— | ———————— 
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Petroleum asphalt exported from the United States, 1946-48, by countries—Con. 


1946 1947 1948 
aa Short Short Short 
or or or 
tons Value ¿005 Value tons Value 
Asia 
Malaya, Federation of................ 204 $2,839 | 8,416 $206, 996 | 5,135 $155, 922 
COVION AA uut Ese ee ee S ENG 1,110 22, 772 407 8, 820 933 24, 779 
EE 24, 923 458,841 | 11, 591 207, 588 | 3,889 110, 080 
French Indochinoa 8, 764 131,957 1,859 40, 442 | 12, 737 363, 082 
Hong Kong........................... 2, 709 49, 011 672 18.470 | 3,529 115,310 
India and Pakistan._......-....---.-- 671 19, 512 | 12,627 292,188 | 2,718 92, 853 
Indonesia... 2, 381 58, 562 | 15, 838 424,138 | 29,910 831.716 
Da A E, A A A 1,645 56, 192 
A A A A MA VE 5, 704 148, 400 | 18, 959 554, 675 
Philippines, Republic of.............. 18, 621 446, 779 | 10,649 226, 211 | 24, 976 594, 975 
Saudi Arabia... ......... 2 l.l el 272 8,157 | 2,953 90,525 | 2,819 72, 709 
Thatland EEN 841 11,937 519 11,232 | 1,604 58, 343 
Other Asia eege sde eege d 341 9, 868 76 8, 667 265 10, 765 
Total A A 60,837 | 1,220,235 | 71,511 | 1,683,677 |109, 119 3, 041, 401 
Africa: 
ATFGEI AA AI 3,128 81,834 | 2,513 19.125 AMS, AS 
Belgian Congo... 224 6, 464 110 6, 335 256 12, 421 
French Morocco. oo 209 | ovis QA PEDES IS 959 76, 208 
French West Airlen -..22000 00an 2, 208 68,420 | 1,260 47,272 | 4,419 189, 737 
Mozambique... .......... LL c cllll.. 1, 278 20,938 | 2,389 47,591 | 5,460 125, 926 
PITS s Scouts LLL LE Se 4, 470 107, 886 MET OT TRUE EE ERES ERIT 
Union of South Africa... ............. 10, 693 212, 363 | 17,715 409, 136 | 15, 438 406, 728 
Other Afen... 1, 843 51, 143 974 26, 335 80 4, 337 
Total Afen... 24,113 561,771 | 24, 961 615,794 | 26, 612 815, 357 
Oceania: B 
AUStTAliR EE 7, 869 167,785 | 14,014 359,985 | 2,011 59, 546 
New Zealand. ....... lc. cL cl... 10, 885 200, 175 | 15,372 327,938 | 2,409 52, 616 
CA A A we el 120 8,08) A RT 
Total Oceania ...................... 18, 754 367,960 | 29, 506 690, 964 | 4,420 112, 162 
Grand total. ee deer Ze 8, 984, 509 


ROAD OIL 


Sales of road oil by petroleum refineries in the United States 
decreased 12 percent in quantity—from 6,958,000 barrels in 1947 to 


Production, receipts, stocks, consumption, transfers, losses, exports, and domestic 
sales of road oil in the United States in 1948, by districts, in thousands of 
barrels 


Stocks Consump- 


Pd tion by e to 

roduc- producers, | domestic 
District tion Receipts ! transfers, con- 
Dec. 31 | losses, and | sumers 
exports 

Bust C AAA Sede 174 130 32 105 193 
Beet EE AAA A EE 4 A 
Indiana, Illinois, Kentucky, ete......... 1,913 187 72 149 1. 900 
Oklahoma, Kansas, and Missouri....... 511 428 7 26 919 
Texas.. WEE 76 48 3 21 106 
Louisiana and Arkansas .........--.-.-- 17 8 6 14 8 
Rocky Mountain....................... 1, 684 256 128 606 1,347 
EUR goes ese ctetu 3,531 ere ees 253 2, O41 1, 642 
Total: 148 copas 7.915 1,057 501 2, 069 6.115 
LE EE 7,074 855 613 964 6, 958 


1 CDM from interindustry refinery transfers, imports, and transfers from stocks formerly not classed 
&s road oi 
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6,115,000 barrels in 1948—but increased 4 percent in value—from 
$17,235,000 in 1947 to $17,870,000 in 1948. The principal decrease 
was in California; it more than offset increases in the Indiana-Illinois- 
Kentucky, etc. district, and in the Rocky Mountain district. Four 
refining districts—Indiana-Illinois-Kentucky, etc., Oklahoma-Kan- 
sas- Missouri, Rocky Mountain, and California—together made 95 
percent of all road-oil sales in 1948, compared with 96 percent in 1947. 

Of the total sales of road oil to domestic consumers, 87,594 barrels 
valued at $243,545 in 1947 and 186,489 barrels valued at $698,172 in 
1948 were made from foreign petroleum, imported chiefly from Vene- 
zuela, Colombia, and Mexico. 


Road oil sold by petroleum refineries to domestic consumers in the United States, 
1947-48, by districts 


1947 1948 
District 
Thousand Thousand Thousand Thousand 
barrels dollars barrels dollars 
East COB sins dl ita 56 167 103 725 
We RE EE 7 7A UR A E A Mt 
Indiana, Illinois, Kentucky, etc................ 1, 519 6, 480 1, 900 5, 670 
Oklahoma, Kansas, and Missouri.............. 952 1, 916 919 2, 459 
ER A ee 176 409 106 363 
Louisiana and Arkansas.......................- 6 15 8 25 
Rock y Atountain. oo 980 1, 937 1,347 3,836 
A AA A A a hM uds 3, 253 6, 290 1, 642 4, 792 


Total TES 6, 958 17, 235 6, 115 17, 870 


Barite 


By JOSEPH C. ARUNDALE anp F. M. BARSIGIAN 


GENERAL SUMMARY 


OMESTIC mine production of 777,841 short tons of barite during 
Diss was short of the record established in 1947, although 
well in excess of any other year on record, and the United States 
remained the world's leading producer of barite. Consumption of 
894,309 short tons of barite was greater than during any previous 
ear. SE 71 percent of the 799,848 short tons of primary 
arite ! sold or used by producers was consumed by the well-drilling 
industry. Sales to all other major consuming industries declined, 
with the exception of a small increase in sales for rubber filler. Total 
imports of 53,204 short tons of barite represented no appreciable 
change from the level of 1947. 


Salient statistics of the barite and barium-chemical industries in the United 
States, 1944-48 


Barite: 
Primary: 
Produced.......... -Short tons. . 515, 136 692, 330 725, 223 884, 219 777,841 
Sold or used by producers: 
Short CONS E EEN 518, 617 696, 062 724, 362 834, 082 799, S48 
Valle 2223 E $3, 558, 489 | $5, 348, 652 | $5, 242, 755 | $6, 171, 342 $6, 693, 413 
Imports for consumption: 
Short A ose eee beet oe 7, 888 56, 894 44,662 53, 222 53, 204 
Valuer seso e $459, 664 $382, 611 274, 267 $378, 294 $443, 515 
Consumption. ............ short tons. . 595, 563 720, 903 722, 073 835, 818 894, 309 
Ground and crushed sold by producers; ! 
Short TONS seis ceo ic e Ee NEE 344, 757 468, 939 455, 210 549, 965 631, 424 
e TEE EE $5, 455, 835 | $7,519, 759 | $7, 208, 193 | $8, 979, 400 | $11, 195, 355 
Barium chemicals sold by producers: 
SHOP TOUS A meii. eer Ic 73, 591 68, 084 80, 871 72, 919 71, 717 
eut $7, 740, 636 | $6, 493, 448 | $7, 003, 756 | $7. 035, 104 | $7, 028, 058 
Lithopone sold or used by producers: 
Short TOUS: ds 142, 905 136, 161 147, 001 165, 024 140, 033 
Vë EE $11, 208, 891 ($10, 645, 316 ($11, 840, 596 $17, 382, 592 | $16,135, 976 


3 Although all barite is crushed before use in chemicals, barite used in chemicals is not included in the 
1945-48 totals for ground. In 1944 small quantities of crushed barite used by chemical producers are included. 


Arkansas remained the principal producing State, with Missouri 
a close second. Georgia and Tennessee continued to feel the effects 
of competition from crude barite imported from Nova Scotia. 

A sluggish demand for lithopone was reported during the latter 
part of the year. 


1 The term “primary barite,” as used in this chapter, applies to barite as first offered to the trade, whether 
lump, crushed, or ground. Where ground barite has been reported to the Bureau of Mines as original 
production, an estimate of the value of the lump equivalent of the ground has been assigned to such tonnage. 
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On April 5, 1948, the Interstate Commerce Commission decided 
that the maintenance of lower rates on unground barite, not pre- 
cipitated or refined by chemical process, than on the same commodity 
in ground form was not justified by transportation conditions. The 
Commission also found that the rates on ground barite from Malvern, 
Ark., and on ground and unground barite from Mineral Point, Mo., 
and Cartersville, Ga., to certain destination areas were unreasonable. 
New maximum reasonable rates on ground and unground barite 
were prescribed.? 


DOMESTIC PRODUCTION 


The reduced demand for barite from the lithopone, glass, and 
chemicals industries during the latter part of the year was a particular 
depressant to the Georgia and Tennessee producers, who for some 
time have experienced strong competition in these markets in the East 
from imports of barite from Nova Scotia. Georgia producers reported 
that operations at the end of the year had been greatly curtailed, and 
Tennessee production continued a rapid decline. 

Barite production in the United States was reviewed.’ 


Ground (and crushed) barite Geck and ane by producers in the United States, 


y Y Sales 
ear roduction 
Plants | (sport tons) 
Short tons Value 


Se, | ES | mere ~ 


a C Dn A 19 344, 377 344, 757 | $5,455,835 
UE 20 473, 749 468, 939 7, 519, 759 
A O A es rene EA 23 456, 327 455, 240 7, 208, 193 
A E Ee 2 552, 227 549, 965 8, 979, 400 
1948 E E E uar eb E 23 630, 808 631, 424 | 11,196, 365 


! Barite used in chemicals, although crushed before use, is not included in 1945-48 totals. In 1944 small 
quantities of crushed barite used by chemical producers are included. 


Arizona.— The Arizona Barite Co., which operates a mine and 
mill east of Mesa, Ariz., acquired a second property about 20 miles 
southwest of Aguila. Results of considerable development work at 
this new location are said to indicate that the deposit will prove 
large enough to justify installation of another mill. Present open- 
pit operations are producing approximately 50 tons of ore daily.* 

Arkansas.— Ihe Bureau of Mines issued a report describing 10 
barite deposits in Arkansas.’ 

California.—Baroid Sales Division of National Lead Co. dismantled 
its Los Angeles grinding plant late in 1947 and transferred it to 
Merced, Calif., where crude barite from its various mines was ground 
during 1948 for use in drilling mud. 

Idaho.—The Simplot Fertilizer Co. of Pocatello, Idaho, reported 
purchase of the Sun Valley Barite Co. Its barite deposit is near 

2 Report 270 I. C. C. 177, embracing No. 29224, Magnet Cove Barium Corp. v. Aberdeen & Rockflsh 
Railroad Co. et al. and No. 29218, Thompson, Weinman & Co., Ine., v. Louisville & Nashville Railroad 
Co. et al, and No. 29250, Eversole-Maclay & Co. v. Aberdeen & Rockfish Railroad Co. et al. 

! Harding, Albert C., Barite Production in the United States; Ain. Inst. Min. and Met. Eng , Mining 
Technol., vol. 12, No. 4, July 1948, Tech. Pub. 2414, 6 pp. 

* Mining World, vol. 10, No. 11, October 1948, p. 70 


! Jones, Thomas A., Barite Deposits in the Ouachita Mountains, Montgomery, Polk, and Pike Counties, 
Ark.: Bureau of Mines Rept. of Investigations 4348, 1948, 15 pp. 
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Domestic barite sold or used by producers in the United States, 1946-48, by States 


1946 1947 1918 
State EN TE A TE EE 
Short tons Value Short tons Value Short tons Value 


—— Y o 


Arkansas l.. -2.0200 0000nenoMO 288, 286 | $1, 844, 982 376,017 | $2, 390, is 362,470 | $2,899, 700 
Georgia. A RE ereTve 69, 274 686, 583 61, 202 639, 62, 781 654, 959 
Missouri...................... 270, 850 2, 168, 067 291, 619 2, 405, 249 278, 071 2, 413, 802 
nonam A dd (2) 2 37, 388 261, 168 (2) 1) 
"Tennessee... 33, 505 272, 169 31, 476 285, 853 25, 818 275, 242 
Other Stats ee 62, 357 270, 954 36, 380 188, 564 70, 708 449, 650 
Total EEN 724,362 | 5, 242, 755 834, 082 | 6,171, 342 799, 848 6, 693, 413 


1 Value estimated. 
? Included with “Other States." 
3 1946 and 1948: Arizona. California, and Nevada; 1947: Arizona and California. 


Hailey, Idaho, and the occurrence is such that the property is ame- 
nable to strip mining by benching. 'The barite as mined and shipped 
has a specific gravity of 4.05 to 4.15 and contains 84 to 88 percent 
barium sulfate. Although there was no production from this operation 
during 1948, & small tonnage produced during 1946-47 was in stock. 
(This previously unreported tonnage has been included with the 1948 
production statistics.) 

Missouri.—Barite deposits of central Missouri were described. A 
new producer in Missouri, R. E. Wood, recovered barite from tailings 
from the lead-ore mill of the Fredericktown Lead Co. at Valles Mines. 
The Potosi Mining Co. discontinued operations at its mine near 
Potosi, Mo., during the latter part of 1947 and was idle during 1948. 

Nevada.—Edwin L. Beck SI partner mined and shipped barite from 
a deposit 25 miles south of Beowawe, Nev. The ore is trucked to 
Beowawe, from where it goes by train to the Yuba Milling Corp. - 
Berkeley, Calif. Production was from an open-pit operation. Prep- 
arations are being made for mining two more deposits in the vicinity.’ 
Baroid Sales Division of National Lead Co. reported the shut-down of 
its Sanders mine in Humboldt County, Nev. 

New Mexico.—The Royal Flush Mining Co. prepared to develop by 
tunnel a barite-galena-fluorite ore deposit in the Hansonberg mining 
district of the Oscura Mountains in New Mexico. Owners are con- 
sidering the possibilities of trucking the ore to the Blanchard Hanson 
mil at Hot Springs? Mudrite Chonical Corp. reports that it is 

developing & barite property near Hatch, N. Mex., and expects to be 
in production during the first quarter of 1949. 

North and South Carolina.—North Carolina and South Carolina 
State geologic departments are cooperating with the Tennessee Valley 
Authority in surveying the barite deposits in the vicinity of Kings 
Mountain, S. C.? 

Tennessee.—The Tennessee Mining Co. discontinued operations at 
its mine near Del Rio, Tenn. 

¢ Mather, W. B., Barite Deposits of Central Missouri: Am. Inst. Min. and Met. Eng., Mining Technol., 
vol. 11, No. 5, September 1917, Tech. Pub. 2246, 15 pp. 
? Rock Products, vol. 51, No. 5, May 1948, p. 


60. 
§ Engineering and Mining Journal, vol. 149, p 2: June 1918, p. 132. 
* Rock Products, vol. 51, No. 3, March 1948, p.7 
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Principal producers of barite in the United States in 1948 


" Mine or mill loca- 
Name and address tion (nearest town) 


ARIZONA 

Arizona Barite Co., Box 926, Mesa. ............... eee Ll ll llle lee c LLL Llll oco Mesa 
ARKANSAS 

Baroid Sales Division, National Lead Co., 830 Ducommun St., Los Angeles 12, Calif.| Malvern. 

Magnet Cove Barium Corp., Box 6504, Houston o POX EE Do. 
GEORGIA 

B. R. Cain Mining Co., Emerson. ll lllllcl2 ee ene eee eee eee sse ee eee Cartersville. 

New Riverside Ochre Co., Cartersville...............2 22. 2L LLL eee ee eee ee Do. 

Paga Mining Co., Cartersville... .......--- cl. llc eee ene nee: Do. 
MISSOURI 

Aper Mining Co., Ine., Polos]... a cerdito Mineral Point. 

Baroid Sales Division, N ational Lead Co., 830 Ducommun St., Los Angeles 12, Calif. | Potosi. 

¡A A TER A NN PLE OEC EE Richwoods. 
Rarite Mining Co., J. S. Detchemendy, Potosi. ee eee. Potosi. 
Barytes Mining Co.. A A AA Do. 
Cadet Mining Co., A de Mineral Point. 
J. E. Carter Mining Co., Pot is is Do. 

Wm. Craig Mining Co, Box 152, Cole Camp... Cole Camp. 
Dezonia & Cole Mining Co., Potosi. .................c ee een eee seres massa Cadet. 
IR. Dellinger; Potosl-.:...11 0 A o x E AE Potosi. 

De Soto Mining Co., De Soto. ll llli clle c se classes eres erm Richwoods. 
H. & P. Mining Co., Potosl..2.i2.. dese le RR A UR ROO AE Edu Old Mines, 
Fred Hornsey € Co., Potost ccc ccce eec ecl lll le sas ese eee ee Potosi. 

AS EL Long, Cadet EE Cadet. 
Midwest Mining Co., 2001 Lynch Ave., East St. Louis, Ill........................... Rich woods. 
Reynolds & Dickey Mining Co., EE MM OR eh ee Blackwell. 
Lloyd Sestak; Henley. ociosos sta pts a als tg Henley. 
Star Mining Co., Pots: canas o A A Old Mines. 
Superior Mineral Co., WE EE Cadet. 

JB io ACORN EE EE Richwoods. 
Terrace Mining Co., 450 Laurel St., St. Louisa. Potosi. 

Ww paley s Scott Mining Co., Mineral Point. Old Mines. 
EE. Woody TEE De Soto. 
NEVADA 


California-Nevada Barytes Mines, Division of the Glidden Co., 766 50th Ave., | Argenta. 
Oakland, Calif. 


p MP EE" ETT Tonopah. 
Baroid Sales Division, National Lead Co., 830 Ducommun St., Los Angeles 12, Calif.| Dunphy. 


Yuba Milling Co., 300 Montgomery St., San Francisco, Calif........................ Beowawe. 
TENNESSEE 

Clinchfleld Sand & Feldspar Corp., 618 Mercantile Trust Bldg., Baltimore 2, Md....| Del Rio. 

Dellinger & Duckett, Atbheong nor Athens. 

Sweetwater Mining Co., AA d A A O Philadelphia. 

B. C. Wood, Sweetwater....................... E EE Sweetwater. 


L. A. Wood, Sweetwater 


CONSUMPTION, USES, AND STOCKS 


The distribution of consumption of barite in the United States in 
1948 was reported as follows (1947 in parentheses): For well drilling, 
565,249 short tons (467,350); for lithopone, 153,987 (167,321); for 
chemicals, 100,038 (107,267); for glass, 23,580 (33, 641): for paint filler, 
22,000 (29, 000); for rubber filler, 18 000 (17, 000); and for other 
purposes, including grinding losses, 11 ,455 (14, 239); total, 894,309 
(835,818). These figures include both foreign and domestic barite. 
Consumption of barite during 1948 was the greatest on record. Since 
both sales by producers and consumption were greater than produc- 
tion, it is evident that a considerable tonnage was withdrawn from 
both producers’ and consumers’ stocks. Most of the increase in 
consumption was occasioned by increased activity in well drilling in 
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which barite is used as a weighting agent in drilling muds. More and 
more wells are being drilled to increasingly greater depths. This use 
of barite was about 21 percent greater than in any previous year. 
Consumption of barite in lithopone was sharply reduced during the 
latter part of the year as the supply situation in titanium dioxide 
was eased * and that material was substituted more widely for litho- 
pone as & pigment in paints. 


Crude barite (domestic and imported) used in the manufacture of ground barite 
and barium chemicals in the United States, 1944—48, in short tons 


In manufacture of— 


Year Total Year Total 
Ground | Litho- | Barium Ground | Litho- | Barium 
barite ! pone  j|cheinicals barite ! pone |chemicals 


— — — | — | ————M— | —————— |.—————— ||| —————— 1——————— d1—MM—Á—— | —————— 


1044...... 360,045 | 134,597 | 100,921 561,230 | 167,321 | 107,267 | 835,818 
1945. ..... 482,442 | 139,288 | 99,173 610,284 | 153,987 | 100,038 | 894,309 
1946. ..... 465,468 | 154,100 | 102,439 


In manufacture of— 


! Includes some crushed barite. 


Ground (and crushed) barite sold by producers, 1946-48, by consuming industries 


1946 1947 1948 
Industry 5 ; B ] e i 
ercen ercen ercen 
Short tons of total Short tons of total Short tons of total 
Well drilling........................ 372, 610 82 467, 350 85 565, 249 90 
EE EES 29, 181 6 33, 611 6 , 580 4 
A A AN 26, 000 6 29, 000 5 22, 000 3 
Rubber............................- 20, 000 4 17, 000 3 18, 000 3 
Undistributed...................... 7,419 2 2, 974 1 2, 505 (1?) 
Total euer PI 455, 240 100 519, 965 100 631, 424 100 
1 Less than 0.5 percent. 


Lithopone sold or used by producers in the United States, 1944-48 


1945 1947 


1948 


Le E 8 8 8 8 8 
ia PAPA 142, 905 136, 161 147, 001 165, 024 140, 033 
VElUG2.. uiucn Sccevoneowecesusidss $11, 208, 891 | $10,645,316 | $11,840,596 | $17, 382, 592 $16, 135, 976 


1946 1947 1948 

KEEN P t P t P t 

ercen ercen ercen 

Short tons of total Short tons of total Short tons of total 
Paints, enamels, and lacquers....... 123, 279 84 134, 830 82 104, 441 75 
Floor coverings and textiles. ........ 15,167 10 17, 469 10 20, 859 15 
(ii, ci 1, 607 1 3, 085 2 4, 192 3 
Other illac ssec des rua se aa 6, 948 5 9, 640 6 10, 541 7 
"Total. EEN 147, 001 100 165, 024 100 140, 033 100 


19 Oil, Paint and Drug Reporter, vol. 154, No. 15, Oct. 11, 1948, p. 75. 
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Barium chemicals produced and used or sold by producers in the United States, 
1944—48, in short tons 


Used by Sold by producers 3 
producers ! 
Chemical Plants | Produced in other 


eee ¿| Short tons | Value 


Black ash: 4 
1006 EE 17 153, 624 153, 573 371 $16, 316 
Ee EES 15 149, 871 149, 203 257 10, 490 
19418. A le 15 163, 131 162, 889 505 22, 876 
EECH 15 ; 172, 987 248 15, 888 
IIB pe Mc NEP E 16 152, 383 151, 509 450 91, 442 
Carbonate (synthetic): 
1944) tic IRAE EO 5 37, 911 27, 551 9, 813 407, 288 
al LEE 5 40 25, 139 15, 287 905, 402 
(TWEET 5 43, 611 21, 569 21,700 | 1,313,233 
|| AA p REIS 5 46, 761 20, 767 25, 085 , 739, 144 
A II A 5 : 16, 588 21, 482 , 927, 599 
Chloride (100 percent basis) 
at: TEE 3 17, 183 5, 706 11, 446 965, 571 
LEE O OncUOS oul ee 3 14, 766 4, 743 9, 562 831, 072 
1086 eeh ege 3 16, 037 4, 974 10, 821 927, 155 
AAA A zadei ue cs 4 14, 133 3, 084 9, 867 986, 958 
ee ee 4 14, 244 4, 432 8, 998 964, 311 
Hydroxide 
E A EE 3 2, 462 98 2, 429 244, 072 
o A ee A A A 3 2, 334 123 2,135 242, 124 
1B A A A ace 3 3, 024 585 2, 503 320, 474 
NOG EE 4 5, 774 568 4, 910 787,711 
o AD 4 , 030 92 4, 849 809, 
Nitrate: 
> EE 3 1L 160 |... e 11, 333 2, 066, 976 
| DRM UMS M CN BCE ` O ` enm: , 5 
A a asra e a 1 D. - EE $ 
A A A 1 A EE ME ( 
IN 2 B^ E 8) 8) 
Oride: 
10M Sete A ene A 3 4, 748 4, 638 84 19, 158 
e A EC 3 6, 253 5, 965 260 52, 057 
1948 A dcus ec need mes 3 8, 507 6, 105 375 64, 522 
A MC Russis Uc deo 3 7,318 6, 865 74, 320 
EE 3 7, 247 6, 449 577 127,716 
Sulfate (synthetic): 
EE 8 30, 804 18, 720 11, 340 790, 366 
1915. 5 A A A 8 30, 822 17, 602 12, 922, 902 
1948 A e Ee 8 34, 171 16, 956 18, 791 1, 330, 651 
LGE 8 27,353 10, 980 16, 086 1, 302, 869 
AA eee REO EEE 7 22, 733 (4 (5) (5) 
Otber barium chemicals: * 
TR NOTULIS ROSSO TENOR NP FUE (n 30, 111 2, 004 27, 275 3, 180, 939 
ur LEE 7) 36, 428 4, 405 27,727 3, 529, 401 
vo A eee a eee (5 28, 880 4, 395 26, 176 3, 024, 845 
ji FE ( 21, 107 , 092 15, 445 2, 128, 214 
LEE ( 13, 469 9 15, 443 t 29, 352 | * 3,107, 401 
Total: $ 
LEE d RAN PA 73, 591 7, 740, 686 
1948. AAA Aes ¡OO ld ase mm 08, 6, 493, 448 
jV. goes NEN OCDE lr E: EE 80, 871 7, 003, 756 
kr p A er 72, 919 7, 035, 104 
UNE AAA ON IHRER BPO NE v. M AN PIRE 71,717 7,028, 058 


! Of any barium chemical. 

3 purchased material. 

3 Erdusive of purchased material and exclusive of sales by one producer to another. 

* Black-ash data Include lithopone plants. 

t Included with ‘Other barium chemicals.'' 

$ Consists mostly of titanium dioxide-barium sulfate MAE pps mii small quantities of barium acetate, 


ehromate, nitrate, perchlorate, peroxide, and sulfide. Specific 
years, 
? Plants included in above figures. 


$ Also includes barium sulfate (synthetic). 
* A plant producing more than 1 product is counted but once in arriving at grand totals. 


PRICES 


Prices of crude barite, witherite, and most barium chemicals in 1948 
remained practically unchanged from the previous year. Ground 
barite was moderately increased in value. 


888826—50— —12 


emicals may not be revealed by specific 
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Crude.—The December 30, 1948, issue of E&MJ Metal and Mineral 
Markets quoted the following prices for crude barite, f. o. b. mines: 
Georgia, crude, $11.50-$12.00 per long ton; Missouri, crude, minimum 
94 percent BaSO,, less than 1 percent iron, $9.50; 93 percent BaSO,, 
$9.00—$9.25, f. o. b. mines. 

Ground.—In December the price of water-ground barite in paper 
bags, carlots, St. Louis, was advanced to $35.05 a ton (an advance of 
$1.75 & ton), according to Oil, Paint and Drug Reporter. Well- 
drilling grades of ground barite averaged $16.80 a short ton, bulk, 
f. o. b. mine, according to reports of grinders to the Bureau of Mines. 

Witherite.—Witherite (barium carbonate) showed no price increase 
and was quoted in 1948 at $65 per ton, air-floated, carlots; $73 on less 
than & carload. 


Range of quotations on barium chemicals, 1946-48 


[Oil, Paint and Drug Reporter! 


Lithophone: 
Ordinary, bags, at New York............. pound. $0. 04!4-$0 05 $0.05 -$0.06 | $0.06 -$0. 0634 
Ordinary, barrels, at New York............ do... .01!5-. .05'q .05M- .06!q y 
Titanated, bags . .. LLL ccc Lc ssec sels. do... 056 - . 063% .Q634-. .0734 .0734- .08% 
Titanated, barrels.,., oii... do . 0585- n .07!4- .08 (» 


Barium carbonate, precipitated, bags, carlots, works. 
short ton. 60.00 -70.00 60.00 -75.00 67.50 -80.00 


Barium chlorate, 112-pound kegs, works...... pound. .2714- .31 .25!59- .31 .2519- .31 
Barium chloride, technical, crystals, bags, carlots, 
ed occus A dad ee Mele short ton. ? 75 00 80.00 -85.00 | 85.00 -90.00 
Barium peroxide, drums, cirlots, works....... pound. . 10 ¿10 - Us} uM- .12 
Barium hydrate, cryst: als, Dags, works.......... do....| 2.06 - .07!2 DN - .09!, .09 - .09!4 
Barium nitrate, barrels, carlots, works.......... do.... OD! o- .11!. .09'9- .1115 .1113 
Blanc fixe (dry): 
Direct process, bags, curlots, works... short ton.. 70 00 70 00 -85 00 85. 00 
Byproduct, bags, carlots, works.............do.... 60 00 6000 -7250 | 72.50 -77.50 


1 Not quoted for entire year. 
3 For material in barrels. 


FOREIGN TRADE” 


Barite.—Imports of crude barite were at about the same rate in 1948 
as the previous year. Canada continued to lead as & source of im- 
ports— principally to eastern lithopone and chemicals producers. 
Increased imports from Mexico went mostly to western and south- 
western well drilling. For the first time since before World War II, 
Italy shipped a sizable tonnage to the United States. 

A reduced import duty of $3.50 per ton of crude barite became 
effective January 1, 1948, as a result of the General Agreement on 
Tariffs and Trade, signed at Geneva October 30, 1947. 

The Office of International Trade announced December 2 that, in 
view of the increased domestic supply of lithopone, no fixed export 
quotas were established for the fourth quarter of 1948. Accordingly, 
applications for licenses to export these commodities could be sub- 
mitted to the OIT at any time during a calendar quarter.'? 

Following the announced intentions of the Government to negotiate 
trade agreements with 11 additional countries at Geneva in April 
1949, hearings were held concurrently before the Tariff Commission 

n SE on imports and exports complied by M. B. Price, of the Bureau of Mines, from records of the 


U. S. Department of Commerce. 
d Oil, Paint and Drug Keporter, vol. 154, No. 23, Dec. 6, 1948, p. 3. 
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and the Committee for Reciprocity Information. The hearings before 
the Tariff Commission were intended to develop the ‘‘peril point” 
below which tariffs cannot be reduced in the new agreements if injury 
to domestic industry is to be avoided. The CRI hearings were held 
to gather the views of industry on the possible effect of further cuts 
in duties on domestic industry. 

Protests against any further reductions in tariffs on barite ore and 
barium products were hcard from & number of industry representatives, 
They said that the present duty of $7.50 & ton on ground, white barite 
is not adequate to protect the domestic industry, and any further 
reduction would virtually turn the eastern market for this material 
over to the importers. The domestic product, they said, is undersold 
on the world market by as much as $20 a ton. Italy, it was stated, 
recently offered a small shipment in the United States at a price $7.54 
under the domestic price; and, while it was of a lower grade than the 
domestic product, it could be used for paint pigments, inks, and certain 
other purposes for which the domestic product is sold.? 


Barite imported for consumption in the United States, by countries, 1944-48 


[U. S. Department of Commorce] 


1944 1945 1946 1947 1948 
ey ee ————— ———————— VIRAR ESEP E EEE 
Short Short Short e. Short Short 
tons Value tous Value tous Value tous Value tons Value 
Crude barite: 
Brazil.......... 2 S0 eran PA ft sre eren MN ASNO dames c terc E 
Canada........ 67, 126| 456, 088| 49, 487/8327, 212] 44, 109/$258, 839} 48,361,$355, 349| 39, 877,$259, 161 
CHE AA, O MA 2:200 29 41 e MEA AR A AA AA dash $ 
ie ERAS eege PS VIP UA. EA 2 40 5, 601| 51, 257 
Alexicen. 760 3,551 5,100} 25, 952 553 5, 423 4.856; 22,905 7,725| 33,097 
Total crude 
barite...... 67, 888| 459, 664| 56, 894| 382, 611] 44,662| 274, 267) 53,222| 378, 204| 53, 201| 443, 515 
Ground barite: E B 
Canada........ 6, 660| 176, 287 1 E xcvi ess E E AA EE? 
Cuba ......... sd e A A A A E A A EE 
ia A EIA APA AAA ASA HUE: IM EA Poa EE. (1) 11 
Total ground 
burite. 2. 11, 964] 243, 917 1 ¡A A tase AA (1) 11 


t Less than 1 ton. 


Witherite.—All imports of witherite came from Great Britain. 


Witherite, crude, unground, imported for consumption in the United States. 
1944-48 ! 


[U. S. Department of Coinmerce] 


Year Short tons Value 1 | Year | Short tons | Value? 
eeneg 896 $26 736 A 739 $25, 757 
|j AAA A 1, 107 31,599 || AAA sede oe 2, 470 U4, 809 


! No transactions during 1944. 
* Valued at port of shipment. 


13 Oil, Paint and Drug Reporter, vol. 154, No. 24, Dec. 13, 1948, p. 61. 
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Barium Chemicals.—Exports of lithopone were only slightly less 
than in the record year of 1941. 


Lithopone exported from the United States, 1944-48 
[U. 8. Department of Commerce] 


Value "d Value 
Short k2 ae ee 
Year tons 
Total Average Total Average 
11,551 | $1, 107, 430 -87 || AAA 13, 652 | $1, 784, 414 $130. 71 
11, 576 1, 049, 961 . 70 || 1948............--- 21, 015 2, 972, 912 141. 47 
, 888, 


Barium chemicals imported for consumption in the United States, 1944—48 
[U. S. Department of Commerce] 


Lithopone | Barium nitrate Ze? GE 


Pounds| Value pod Value | Short | ya] Short | value 


ns tons tons 


AAA A EE A ne +] - ee em aee ` e e mm mm z es e ele mm ms es e e e 
mm e em e e em ep om e me em mm eo emm os gem pm em mm ce e wm mm wm wm e e zs ls zm em mm mm zez e e wm wm e e PERERA 
— mm em e om em zm mm em me em mm mm mmm mm mm mm e mm o e e zm mp mm mm sl nm mm zm zm la e sp ss e zs le e e me es e Is es ss ss e lees sm a o mm ss 


Im e e o om em am em em om eo o mem eo mem se zsssl ALG Uh | VURF | YY, VES lees esessls se ae me e 


zm mm e mm e mm e mm mm mm mm mm mm e mm mm mm mm mmm ml mm em mmm lm e zm e wm mm mm , e Jesse seess mme mm 


TECHNOLOGY 


The Bureau of Mines published a report on dressing barite ores from 
New Mexico, Missouri, and Arkansas. 

The Clinchfield Sand & Feldspar Co., Baltimore, Md., is making 
laboratory tests to develop processing methods for economical recovery 
of barite from low-grade deposits in the area of Kings Mountain, S. C., 
which previously yielded barite only by hand picking. "The company 
has a processing plant at Kings Creek, S. C., where ore from Tennessee ` 
is treated. 

An article was published describing conversion of barite to barium 
carbonate by a process involving the solution of barite in fused sodium 
chloride, separation of insoluble impurities by settling and decanta- 
tion, addition of sodium carbonate to the melt followed by slow cooling, 
and separation of the barium carbonate by leaching out the other 
salts. It is claimed that this procedure has the advantage over the 

reparation of barium carbonate from barium sulfide of yielding & 
banum carbonate free from objectionable sulfur compounde 18 

An article was published describing the production of blanc fixe 
from barite by a process involving solution of barite in molten salt; 
separation of impurities by settling; decolorizing the traces of impuri- 

146 Fine, M. M., and Kennedy, J. 8., Investigation of Ore-Dressing Methods for parie Ores From New 
Mexico, issouri, and Arkansas: Bureau of eer SERE of Investigations 4250, 1948, 31 pp. 
18 Rock Products, vol. 51, No. 3, March 1948, p. 7 


10 Booth, Harold "Simmons, and Pollard, Elisha Frederick, Reactions in Inert Fused Substances, Con- 
version of Barytes to Barium Carbonate: Ind. Eng. Chem., vol. 40, No. 10, October 1948, pp. 1953-1956, 
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ties left; quenching the melt in water; and washing, filtering, and dry- 
ing the product. dd 
A report was published on German practice in the manufacture of 


barium compounds.'* 
WORLD REVIEW 


Australia.—The treatment of barite from South Australian deposits 
is being undertaken by the Adelaide Chemical Co., Ltd., which is 
constructing a new plant at Port Adelaide for manufacture of barium 
sulfate, chloride, and carbonate.'? 


World production of barite, 1943-48, by countries, in metric tons ! 
[Compiled by Helen L. Hunt] 


—  —— | — — | OO |— M | ——ÓOM— | MÀ 


RE o does ec A 2, 988 23, 692 16, 681 
Re EE EE 11, 009 2 35, 000 VH 
Er EE EE 4, 610 5, 500 ) 
a ee dee T (3) 2, 007 3, 842 
Be) iio AS A EE 0| —300]...———L 0. A ) 
EE EE (3) 13, 971 2 10, 000 
E A A A O: 22, 202 116, 731 86, 608 
A EE EE 1, 500 2, 546 (3) 
A A (3) 2 2, 800 120 
Cuba (exports)... ooo 3,158] 8,218 | 2,094 |..........]|..........]---------- 
¡o EE E ce aie 761 99| | ÀBj|.......... 167 NER 
EEN 18, 290 50, 275 ) 
USTIHAD PA A A 373,672 3 35, 000 5 41, 000 
o A O TA AC AA A A 2 20, 000 18, 706 
JD EE 9, 002 24, 700 0 15, 425 
Lio Et ojo AN E EE 5, 485 12, 904 ) 

A A o be 31, 271 65, 798 2 56, 000 
E EE 115, 642 907 3, 334 
o A A i ere ard 10,099 | 5,640 |.......... 3 1, 000 8) 
Pastine soros raaua EIA EA d we 3) 

Güter A A EE 3) 
agas EE 1] O ta 3) 
Southern Rhodesia. ......---000---------- 1,2506 | Wi 51 
Sp S hd A A e ée 6, 309 15, 968 
E WEE A AM A 98 
A A A A KE (3) 
bajar gl DEE 208 | 5. O PA PR E 
PUGS E EE SS 72 230 
Union of South Atten ................. 2,740 1, 734 
United Kingdom te 102, 736 (3) 
A A 389, 451 705, 642 


—————— dM |—————— | ————— | —————— | —————— 


1 In addition to countries listed, barite is produced in China, Czechoslovakia, Mexico, Norway, U. S' 
3. R., and Yugoslavia, but data on production are not available. (No production In French Indochina» 
1913-48.) 

5 Estimate. 

1 Data not available; estimate by author of chapter included In total. 

‘Excludes British zone. 

$ Excludes British, French, and Soviet zones. 

$ Exports. 

7 Preliminary data for the fiscal year ended March 31 of year following that stated. 

*Sonth Korea only. 

* Incdindes witherite. 

8 Estimated by author of chapter; excludes estimates for countries listed in footnotes 1, 4, and 5. 


D Booth, Harold Simmons, Pollard, Elisha Frederick, and Rentschler, Mahlon Jacob, Reactions in Inert 
Fused Substances; Production of Blanc Fixe from Barytes: Ind. Eng. Chem., vol. 40, No. 10, October 1948, 
pp. 1281-1932. 

H Nobis, Alfred, tae of Barium Compounds: British Intelligence Objectives Subcommittee 
Rept, 1766, item 2, 1948, 4 

i! Echo des Mines et de e Métallurgle, No, 3397, June 1948, p. 123, 
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Canada.—Shipments of crude barite to the Cleveland area of the 
United States were expected to be started by Woodhall Mines, Ltd., 
in early 1948. The material will be produced from the company's 
560-acre property in Langmuir Township of the Porcupine district. 
The company planned to erect a modern processing plant at Whitby, 
Ontario, during 1948 to process the ore being shipped out by rail from 
Connaught Station. The underground workings at the Langmuir 
property were being reopened, and development work at the two 
“open” ends of the 60-foot level was to be continued from where the 
operators left off. The No. 1 vein was exposed for 2,500 feet on the 
surface; an adit tunnel has already been driven 200 feet along that 
vein. In the summer of 1947, 1,200 tons of high-grade barite was 
stockpiled, but none was shipped out or exported. A successful 
financing program provided funds on hand considered enough to 
cover Biss for development work and construction of the initial 
processing unit.” 

Output of barite at the quarry at Walton, Nova Scotia, owned by 
Canadian Industrial Minerals, Ltd., totaling 131,190 short tons in 
1947, was the largest in the history of the company. During 1947 & 
crosscut was driven at the 270-foot level of the shaft, and a raise was 
carried up to the quarry floor. Output by this method approximates 
2,200 tons per week in addition to the regular open-cut production. 

Investigations of the barite deposits on the east side of Lake Ainslie 
were discontinued temporarily in 1947 by the Provincial Department 
of Mines and were to have been resumed later, possibly in the fall of 
1948. It is understood that the Department was concentrating on 
investigation of the fluorspar deposits and that therefore the equip- 
ment necessary to continue the barite investigation was not available.?! 

Diamond drilling was begun on what may be Nova Scotia's second 
replacement deposit of barite ore. The first is the Walton ore body 
brought into production several years ago by the Springer, Sturgeon 
subsidiary, Canadian Industrial Minerals, Ltd. With the exception 
of these two, all the other known occurrences of barite in Nova Scotia 
consist of irregular veinlets and fissure fillings. 

Maritime Darytes, Ltd., holds property 7 miles east of the village 
of Brookfield. A geophysical survey was successful in tracing the 
favorable contact. The drilling is bone done under the usual ar- 
rangement whereby the Nova Scotia Department of Mines provides 
the drills, the company paying the operating expense. The company 
controls a second barite deposit at Upper Brookfield in an outlier off 
the main contact. Diamond drilling here has indicated 50,000 tons 
of barite ore that can be mined cheaply by open-cut quarry methods. 
Plans are being considered to install a process of mechanical separa- 
tion to bring this deposit into production as soon as possible.? 

Germany.—It was reported that Sachtleben A.-G., Germany, has 
been granted permission to double production of lithopone in 1949 at 
its Homberg works. The plant will then be operating at more than 
50 percent of capacity.” 

* Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 4, April 1048, p. 25, 
3! Bureau of Mines, Mineral Trade Notes: Vo]. 26, No. 4, April 1145, p. 25. 


2 Northern Miner (Toronto), vol. 34, No. 14, June 24, 1948, pp. 17, 21. 
z Oi], Paint and Drug Reporter, vo]. 154, No. 15, Oct. 11, 1915, p. 75. 
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India.—A process for manufacturing barium chloride from barite 
and magnesium chloride has been developed at the university depart- 
ment of chemical technology, Bombay. "The method involves roast- 
ing barite with wood charcoal, powdering the resulting mass, and 
heating the pulverized material with 46 to 47 percent magnesium 
chloride solution. "The process, it is stated, yields & low-cost barium 
chloride suitable for the removal of sulfate impurities in brine. Sulfur 
Is obtained as & byproduct. The commercial possibilities are being 
investigated.” 

Large deposits of barite occur in Dhone taluk (Kurnool district), 
Pulidendla taluk (Cuddapah district), and Tadpatri taluk (Anatapur 
district). The mining methods are primitive. A Bombay firm re- 
cently erected pulverizers for powdering barite (300-mesh). Annual 
production is estimated at 20,000 to 30,000 tons.” 

Indonesia.—Three occurrences of barite are known; however, the 
two in Java are so small that they are not considered to have value. 
A third deposit, in southwest Borneo, has not yet been fully explored 
but may be workable on a small scale.?9 

Union of South Africa.—Barite is mined by two producers in the 
Barberton district, Transvaal, and ground material in gray, midwhite, 
and superwhite can be supplied.” 

United Kingdom.—Laporte Chemicals, Ltd., of Luton, announced 
that they expected to begin production of barium chloride near the 
end of 1948 in its plant being erected at the Barnsley works of its 
subsidiary, John Nicholson € Sons, Ltd. It was expected that this 
plant will be large enough to meet the home trade requirements, with 

erhaps a supply available for export. The closing down at the 
Dcinde of 1948 of this department of the Athole G. Allen Co. 
created & scarcity of barium chloride and increased dependence on 
continental supplies. Domestic barite is considered adequate to sup- 
ply all foreseeable needs.” 

The Bridford mine of the Devonshire Baryta Co. is producing barite, 
using jigs and tables for concentration. abae in the country. 
a number of small mines are also producing barite.? 


* Chemical and Engineering News, vol. 28, No. 30, July 26, 1948, pp. 2220-2222. 

25 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 2, August 1948, p. 22. 

* Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 1, July 1948, p. 26. 

Y Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 3, September 1948, pp. 29-30. 
3* Chemical Age (London), vol. 59, No. 1529, Oct. 30, 1945, p. 592. 

% Mining World, vol. 10, No. 11, October 1948, p. 49. 


H ° 
auxite 
By RICHARD H. MOTE anb HORACE F. KURTZ 


GENERAL SUMMARY 


OMESTIC mine production of crude bauxite increased for the 
D third consecutive year in 1948 and totaled 1,724,437 long tons 

(1,457,148 tons, dried equivalent), a gain of nearly 21 percent 
over the 1947 output. Mines in Arkansas supplied 96 percent of the 
1948 total. 

Imports of bauxite in 1948 surpassed the previous record established 
in 1947, increasing 37 percent to 2,488,915 tons. Receipts from 
Surinam constituted 82 percent of the total in 1948, compared with 
91 percent the preceding year. Exports of bauxite and concentrates, 
chiefly to Canada, decreased for the fifth successive year and totaled 
54,113 tons. 

Bauxite consumption in the United States totaled 2,725,140 tons 
(dried equivalent), 6 percent higher than the 2,564 442. tons used in 
1947. Of the total for 1948, about 84 percent was consumed at 
alumina plants. 


Salient statistics of the bauxite industry in the United States, 1939-43 (average), 
and 1944-48 


193943 
(average) 1944 1945 1946 1947 1948 
Crude ore production (dried equiv- 

Alenb). deeg long tons..| 2,117,296! 2,823, 724 981,009| 1,104,054| 1,202,055| 1,457, 148 
Value of production................. $10, 447, 407 $14, 402, 497) $5, 591, 084 $6, 892, 864 $6, 884, 666] $S, 696, 708 
Imports (as shipped). ...long tons. - 939, 670 500, 461 739, 581 852, 005! 1,821,580. 2, 485, 915 
Exports (as shipped). do.... 189, 216 146, 638 


126, 077 97, 788 94, 369 54, 113 
World production (as shipped) | 
long tons..| 7,348,000) 7,028,000, 3,525,000) 4,493, ne 6, 385, o 8, 116, 000 


Stocks of bauxite at mines and processing plants were 568,075 tons 
(dried equivalent) on December 31, 1948, an increase of 15 percent 
over inventories at the close of 1947 ; consumers' stocks totaled 669,698 
tons, compared with 446,434 tons at the end of 1947. The War As- 
sets Administration stock pile in Arkansas remained unchanged at 
2,785,527 tons throughout 1948. Bauxite stocks in the National Stra- 
tegic Stock Pile were not disclosed. 

orld production of bauxitein 1948 was estimated at 8,116,000 
long tons, or 27 percent above the 1947 output. The United States 
and the Guianas, collectively, mined two-thirds of the world total. 

ES metal is discussed in the Aluminum chapter of this 
volume. 
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FIGURE 1.— Trends in domestic production, imports, exports, and world production of bauxite, 1915-48. 


RESERVES 


In 1944 the Bureau of Mines and the Geological Survey estimated ! 
reserves of domestic bauxite at 36,341,000 long tons. "This figure 
included all deposits (measured or indicated) 8 feet or more in thickness 
in which the material did not exceed 15 percent SiO; or 6 percent FeO 
but did contain at least 40 percent Al:0; recoverable bauxite on a 
mined and dried basis. These limits of analysis were the theoretical 
extremes for bauxite to be used in the production of alumina by war- 
time modifications of the Bayer process. Although no revisions of 
the original estimate have been made, deduction of the quantity 
mined during the past 4 years reduced the total domestic reserves 
to about 31,600,000 tons. 

Construction of improved alumina plants did not appear forth- 
coming at the end of 1948; however, the existing plant at Hurricane 


l Investigation of National Resources, Hearings before a Subcommittee of the Committee on Public 
United States Senate, 80th Cong., 1st sess., 1947, pp. 217-224. 
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Creek, Ark., is capable of processing bauxite of greater than 6 percent 
FeO content, and this fact may permit a considerable increase in the 
reserve figure. Larger tonnages of low-grade ore await the develop- 
ment of improved methods of concentration and purification, but 1t 
seems unlikely that extensive additional deposits of high-grade baux- 
ite, economically recoverable by existing mining methods, remain in 
the United States. A deposit? of high-silica bauxite was discovered 
in Clackamas County, Oreg., in 1948 and shows possibilities of being 
usable for purposes other than alumina. 


PRODUCTION. 


Domestic mine production of crude bauxite in 1948 increased for 
the third successive year of the postwar period, despite greater imports 
of foreign ore. The gain of 21 percent over 1947 to 1,724,437 long 
tons (1,457,148 tons, dried equivalent) was due largely to the rising 

eacetime demand for aluminum. The output of bauxite from mines 
in Alabama, Arkansas, and Georgia increased 21, 21, and 34 percent, 
respectively. "Virginia mines remained idle throughout 1948. 

Alabama.—The Alcoa Mining Co. and the D. M. Wilson Bauxite 
Co. operated mines in the Eufaula district, Barbour and Henry 
Counties, and produced Alabama's entire output. The Alcoa Mining 
Co. also operated & drying plant nearby, from which dried bauxite 
was shipped chiefly to the chemical and refractory industries. Ala- 
bama bauxite ore processed in the activating plant of the Floridin 
Co., Quincy, Fla., was shipped to petroleum-refining industries. 


Production and shipments of crude bauxite from mines in the United States, 
1944—48, by States, in long tons 


Shipments to processing plants, 


Production consumers, and Government 
stock piles 
State and year 
Dried i Dried 
Crude bauxite Value ! Crude bauxite Value 
equivalent equivalent 
Alabama, Georgia, and Virginia: 
A 149, 434 128, 407 $723, 470 153, 999 132, 362 $751, 557 
A NEN 83, 320 70, 960 394, 157 84, 890 72,311 395, 717 
T910 ER 64, 371 53, 707 314, 594 65, 026 54, 206 318, 516 
(ada a PEOR 58, 418 48, 492 301, 128 58, 418 45, 492 301, 123 
OSS A O 74,511 61, 807 397, 222 74, 511 61, 807 397, 222 
Arkansas: 
FI a oa, 3, 173, 008 | 2,695,317 113,679,027 | 3, 128, 588 | 2,657, 463 | 13, 465, 057 
AL A eect 1,061, 911 910,049 | 5,196, 927 | 1,247,766 | 1,073, 349 5, 591, 630 
AI E 1,288, 764 | 1,050, 347 | 0, 575, 27 1, 282, 099 | 1,044, 939 6, 546, 469 
A EE 1,368,693 | 1,153,563 | 6,583,538 | 1,340, 988 | 1,032,035 6, 438, 697 
A IS 1, 619,926 | 1,395, 341 | 8, 209. 486 | 1,532, 697 | 1, 295, 693 7,161,679 
Total United States: 
dd EE 3, 322, 442 | 2,823, 724 114, 402, 497 | 3, 282, 587 | 2, 789, R25 | 14,216,614 
RE WEE 1, 145, 237 981,009 | 5, 591, 084 | 1,332, 656 | 1, 145, 660 5, 987, 347 
(UE ar is a ee ate 1, 353, 135 | 1,104,054 | 6,892, 504 | 1,347, 125 | 1,099, 145 6, StH, 985 
EE 1,427,111 | 1,202,055 | 6, 884, 666 | 1, 399, 406 | 1,080, 527 6, 739,825 
IN A A os asain 1,724, 437 | 1, 457, 148 | 8, 696, 708 | 1,607, 208 | 1, 357, 500 8, 158, 901 


1 Computed from the selling price of bauxite shipped! rom the mines. 


2 Mining and Industrial News, New Bauxite Discovery: Vol. 16, No. 10, October 1948, pp. 15, 21. 
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Bauxite shipped from mines and processing plants in the United States, 1944-48, 
by States, in long tons 


Mebane: oe and Arkansas Total 
Kg Dried Dricd Dried 
As As ded As da 
; bauvite : bauxite bauxite 

shipped ! equivalent shipped ! equivalent shipped ! equivalent 
PIPER REL NES EN 132, 533 129, 568 2, 788, 019 2, 568, 770 2, 920, 552 2, 698, 338 
CA e. sc 71,131 80, 567 OSA, 877 1, 066, 011 1, 071, 794 
1910. 2... ooo Lem urs. 52, 505 53, 820 1, 049, 125 964, 945 1, 101, 630 1, 018, 774 
LT like oe See ee 50, 02-4 51, 291 1, 186, 726 1, 108, 932 1, 236, 750 1, 160, 223 
O A A Ae 99, 520 59, 474 1, 430, 688 1, 314, 069 1, 490, 208 1, 373, 543 


! Includes crude, dried, calcined, activated, and sintered. 


Arkansas.—The Alcoa Mining Co. continued operations at its mines 
in the vicinity of Bauxite, Saline County, and at the Drury mines 
near Sweet Home, Pulaski County, increasing production slightly 
over 1947 in both localities. Bauxite from the mines in Saline County 
was processed at the drying and calcining plant near Bauxite and 
shipped mostly to alumina plants, although smaller tonnages went to 
chemical, abrasive, and other industries. On June 1, 1948, the Alcoa 
Mining Co. began o EE the Drury calcining plant of its affiliate, 
the Aluminim Ore This plant, which serves the Drury mines, 
shipped dried and Ge bauxite to chemical, abrasive, and alumina 
plants during the year. 

The American Cyanamid Co. worked two mines in the Berger 
district, Pulaski County, in 1948. Output from the Rauch Leased 
mine was reduced from the previous year, but the Berry-Mayhan 
mine was put into operation, so that total production for this company 
increased about 30 percent. Ore from these two mines and a portion 
of the inventory at the idle Heckler mine went to the company dryin 
plant near Berger. Total shipments of dried bauxite, all Ee 
for the chemical and oil-refining industries, were less than in 1947. 

Consolidated Chemical Industries, Inc., resumed mining low-silica 
bauxite at 1ts Bierman Tract operation, Pulaski County, in 1948. 
All of the mine shipments were treated at the Peiser Spur concentrat- 
ing plant in Little Rock and later consumed in the alumina industry. 

Although output totaled less than in the preceding year, the 
Crouch Mining Co. continued to produce high-grade ore from its 
Young mine, Saline County, throughout 1948. The company calcin- 
ing plant, in the vicinity of Bauxite, served the mine, and the calcined 
ore was sold entirely for use in the abrasive industry. 

In 1948, the Dulin Bauxite Co. produced considerably more ore 
from its mines in Pulaski County than in 1947. After extraction, the 
bauxite is either shipped directly to consumers or other processors or 
sent to the company calcining plant near Sweet Home. The ore is 
calcined mainly for abrasive manufacture. 
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The Norton Co. did not operate the Norton mine, Saline County, 
during 1948, but purchased ore from another company for calcining 
at its plant near Bauxite. The entire plant output, used for the 
production of abrasives, was less than half the 1947 total. 

The Porocel Corp. operated its milling, activating, and purifying 
plant at Berger, Pulaski County, during 1948, treating a slightly 
smaller quantity of bauxite than in 1947. The Porocel plant for im- 
pregnating activated: bauxite with chemicals remained idle. Crude 
ore was purchased from local producers; the finished product was 
shipped to oil-refining and chemical plants. 

perations ceased at the Rummel mine of the Pulaski Mining Co., 
in Pulaski County, during the second quarter of 1948. Output for the 
year was about one-tenth of the 1947 total. Since closing, the Rummel 
property has been sold to the Reynolds Mining Corp. 

he Reynolds Mining Corp. continued to operate its underground 
and open-pit mines in Saline and Pulaski Counties during 1948. The 
company increased output by about one-third of the 1947 total and 
remained the largest producer of domestic bauxite. All of the ore was 
sold to the parent Reynolds Metals Co. for use at the Hurricane Creek 
alumina plant. 

A description of the activities and results of bauxite investigations 
by the Bureau of Mines at its project in Saline and Pulaski Counties, 
together with data and maps showing the location of holes drilled and 
the deposits developed, has been published in a series of reports.? 

Georgia.—The American Cyanamid Co. mined high-silica bauxite 
from its Hatton and Thigpen mines in the Andersonville district, 
Sumpter County, increasing production over 1947. All the ore was 
dried in the adjacent oil-fired standard-rotary-drying plant and shipped 
to the chemical industry. The Alcoa Mining Co. did not operate any 
of its Georgia mines in 1948. 

Virginia.—T he mines near Spottswood, Augusta County, owned by 
the Alcoa Mining Co., remained idle throughout 1948. 


Recovery of processed bauxite in the United States, 1944—48, in long tons 


Processed bauxite recovered 


Year Crude ore 
treated Activated, Dried 
Dried calcined, or Total bauxite 
sintered equivalent 
E A A she 1, 408, 344 964. 613 152,465 | 1,117,078 1, 188, 869 
Le 874, 180 522, 533 132, 525 655, 058 719, 416 
lr EE 708, 964 426, 618 111,312 537. 930 597, 509 
Lt EE 655, 7 410, 727 102, 320 513, 047 564, 829 
EE 688, 898 476, 921 68, 800 545, 721 584, 856 


3 Malamphy, M. C., Dale, G. K., Romslo, T. M., Reed Jr., A. H., and Ollar, A., Investigation of 
Arkansas Bauxite: Bureau of Mines Rept. of Investigations 4251-4268, 1948, 18 vols. 
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Bauxite shipped from mines and processing plants in the United States, 1945-48, 
by consuming industries, in long tons ` 


1945 1946 1947 1948 


Industry Dried 


Dried Dried Dried 
As bauxite As bauxite As bauxite As bauxite 
shipped ! equis shipped ! quie shipped ! equi shipped!| equiv- 
ent ent ent alent 
Alumina 3........... 816,776| 760,782] 872,311 732, 972| 1, 032, 161 907, 852| 1, 297, 617| 1,149, 070 
Chemical............ 98, 664 97,029 109, 496 109, 153 91, 728 91, 343 102, 943 102, 943 
A brasieei 117,493| 174,338 98, 670| 146,868 86, 265| 129,126 54,187 82, 677 


Petroleum refining 
refractory,’ an 
other... ........... 33, 078 39, 645 21, 153 29, 781 26, 596 31, 902 35, 461 38, 853 


ee | ee | eee O A | —— As 


Total: l 
Long tons....... 1, 066, 011| 1, 071, 794| 1, 101, 630| 1, 018, 774| 1, 236, 750| 1,160, 223| 1, 490, 208| 1, 373, 543 
Value........... $7, 386, 337|........-- $7, 725, 939]. ......... $8, 473, 704). .....-.-- $9, 963, 032|.......... 


1 Includes ernde, dried, calcined, activated, and sintered. 

2 Includes shipments to Office of Metals Reserve stock piles as follows: 1915—400,096 tons (339,052 dried 
equivalent). 1945—33,382 tons (28,375 dried equivalent). 

3 Small quantity of bauxite shipped to makers of refractories probably included with “A brasive.” 


CONSUMPTION AND USES 


Bauxite consumption totaled 2,725,140 long tons (dried equivalent) 
in 1948, a gain of more than 6 percent over 1947. The consumption 
figures for both years include calcined bauxite shipped for export to 
American-owned abrasive plants in Canada for the manufacture of 
crude abrasives, which are returned to the United States for final 
manufacture and use. Consumption of bauxite on an as-shipped 
basis totaled 2,743,053 tons, consisting of 748,906 tons of crude ore, 
1,835,569 tons of dried ore, 151,319 tons of calcined ore, and 7,259 
tons of activated ore. Of that consumed (dried-equivalent basis) in 
1948, 45 percent was domestic ore and 55 percent foreign. The 
alumina industry used 78 percent of the domestic ore and 88 percent 
of the foreign ore consumed during 1948. 


Bauxite consumed in the United States, 1947—48, by industries, in long tons 
[Dried-bauxite equivalent] 


1947 1948 
Industry —————— 
Domestic| Foreign Total Domestic | Foreign Total 
Alumina ii NN Se 1, 258, 135 | 2, 127, 931 965, 081 | 1,314, 042 2, 279,123 
Chemical nice aus wie 8 41, 094 : 115, 264 42, 613 157, 877 
Abrasive and refraetory............. x 3 54, 478 i 125, 030 122, 277 247, 307 
EE A A ees BE 29,544 ; 26, 334 14, 499 40, 833 
Ke ARAS bcr u A 1, 201, 191 | 1,363, 251 | 2,564, 442 | 1, 231, 709 | 1, 493, 431 2, 725,140 


1 Includes some bauxite used in making chemicals and other products. 
3 Revised figure. 


Alumina.—The alumina industry used domestic and foreign crude 
and dried bauxite, principally from Arkansas, Surinam, Indonesia, 
and British Guiana. Of the total bauxite consumed in the United 
States in 1948, alumina plants used 84 percent compared with 83 per- 
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cent in 1947. Although most of the bauxite consumed by the alumina 
industry is destined to emerge finally as aluminum metal, some of the 
alumina is used by the chemical, abrasive, and refractory industries, 
and some is processed into special products, such as activated and 
tabular aluminas, for use in the oil-refining and ceramic industries. 

Chemical.—Producers of aluminum salts increased their consump- 
tion of bauxite by 9 percent in 1948. Of the other aluminum-bearing 
materials used in the manufacture of aluminum salts, producers re- 
ported consuming 13,923 short tons of aluminum trihydrate, 4,324 
tons of secondary aluminum, 79,871 tons of clay, and & small quantity 
of bichromate residues. Consumption of bauxite for the production 
of nonmetallurgical alumina is included with the figures for alumina in 
the preceding paragraph and table. 

Gains in production and shipments of aluminum sulfate were suffi- 
ciently large in 1948 to effect substantial increases in the totals for 
aluminum salts. Although the same number of companies shipped 
aluminum salts in 1948, the value of shipments was 13 percent greater. 
Output of alumina for purposes other than aluminum production 
gained slightly, but shipments to consumers were 24 percent less. 


Aluminum salts and alumina produced and shipped in the United States, 1947—48 


1947 1948 
Produc Shipments Pisdic: Shipments 
non —  É _— _______— C EC M CNDOK ee 
(short Shi short 
p-| Short Ship-| Short 
tons) pers tons Value tons) pers tons Value 
Aluminun salts: 
um: 
Ammonia..............-- 5, 007 5 5, 209 $393, 839 5,768 4 5, 931 $417, 992 
Potash: eessen oe st wee 3, 782 4 3, 633 304, 098 2, 744 3 3, 334 250, 436 
Aluminum chloride: 
Kigu, EUR RR EN 6, 862 > 6, 643 263, 384 9, 553 5 9, 430 425, 234 
AN oo leoni LT 3 1 
EE ) 18, 268 { S } 18,079 | 3,045,440 | 17, 403 { ) 17,528 | 2,923,057 
Aluminum sulfate: 
Commercial: 
General ............... 595, 612 17 | 582, 222 | 13, 469, 279 | 648, 480 14 | 646, 022 | 15, 521, 015 
Municipal.............. 10, 755 8 10, 671 162, 595 14, 829 8 14, 891 318, 055 
d Mo e whi Tees rick i Ee 24, 371 2 24, 419 985, 489 25, 103 24, 404 1, 081, 452 
Sodium aluminum sulfate. ... a 
SUA a ge } 25, 538 { 3 ) 24,103 | 1,829,971 | 26,154 { 10 |} 25,972 | 2,210,050 


Total aluminum salts. _| 690,195 | 137 | 675,069 | 20, 454, 095 | 750,124 | 137 | 747,521 | 23, 147, 291 
Alumina EE 78, 238 7 | 79,292 | 6,774,282 | 82,512 7 | 60,080 | 5,605, 013 


1 A company shipping more than 1 kind of salt is counted but once in arriving at total. 
2 Excludes alumina produced for use in making aluminum; includes activated, calcined, and crude alu- 
mina and light and heavy hydrate, converted to a calcined-alumina equivalent, 


Abrasive and Refractory.—Consumption of bauxite by the manu- 
facturers of abrasive pigs in Canada and the United States and the 
manufacturers of refractories in the United States declined 5 percent 
in 1948. The most notable change in the consumption pattern of 
these industries was the increased use of foreign bauxite. 

Other.—Bauxite consumption in the cement, steel, ferro-alloy, and 
petroleum-refining industries increased 27 percent during 1948. 
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STOCKS 


Total stocks of bauxite on hand December 31, 1948, increased 
8 percent over inventories at the beginning of the year. Stocks at 
mines and processing plants totaled 568,075 long tons (dried equiva- 
lent) compared with 492,798 tons at the end of 1947. Consumers’ 
plants had 669,698 tons on hand December 31, 1948, a gain of 50 per- 
cent during the year. The large Government-owned (War Assets 
Administration) stock pile of medium-grade bauxite in Arkansas, on 
which the Reynolds Metals Co., as operators of the Hurricane Creek 
plant, held option to purchase if needed, remained unchanged at 
2,185,527 tons throughout 1948. All stock figures mentioned in this 
chapter exclude bauxite held by the Bureau of Federal Supply for the 
National Strategic Stock Pile. 


Stocks of bauxite on hand December 31, 1944-48, in long tons 


Processors Consumers Total 
Produc: |_| | Govern. |———————— 
Year SCH 5 e ment, à Dried 
crude roc- roc- crude ‘rude anc 
Crude 1 | Crude SCH bauxite 
essed essed processed equivalent 
qe A E 537, 002 68, 163 7,019 | 483,836 | 304, 251 3, 413, 607 4, 813, 968 4, 158, 742 
D» cac nS cease 346, 463 | 119, 788 5,277 | 126, 643 | 296, 486 3, 244, 707 4, 139, 304 3, 584, 132 
(KEE EE 350, 565 | 196, 599 9, 853 62,412 | 181,708 | 23,277,000 | 324, 078, 257 22,516, 901 
EE on oe ute. 378, 068 | 182, 899 11, 497 35, 983 (3390, 224 | 13, 277, 000 |234, 284, 761 23, 724, 759 
LU RM EDD 495, 297 | 159, 304 7,441 | 57,191 | 590, 124 | 13, 277, 090 | 24, 586,447 | 24,023, 300 


! Dried, calcined, activated, and sintered. 
1 bu stocks in the National Strategic Stock Pile. 


! Revi 
PRICES 


In 1948 the average selling price, f. o. b. mines and processing plants, 
was $5.08 a long ton for crude (undried) bauxite, $7.50 for crushed 
dried bauxite, $14.90 for calcined bauxite, and $57.93 for activated 
bauxite. Corresponding prices in 1947 were as follows: $4.82 for 
crude, $7.67 for dried, $15.99 for calcined, and $55.30 for activated. 
The weighted average price for all grades of domestic ore as shipped 
to consumers was $6.69 & long ton in 1948 ($6.85 in 1947). The 
following nominal market quotations were changed during 1948: 
Domestic ore, chemical, crushed and dried, 55 to 58 percent Al,O3, 1.5 
to 2.5 percent FezO;, $7.50 to $8.50 a long ton f. o. b. Alabama and 
Arkansas mines; other grades, 56 to 59 percent Al;O;, 5 to 8 percent 
SiO}, $7.50 to $8.50 f. o. b. Arkansas mines; and abrasive grade, 
crushed and calcined, 80 to 84 percent Al;0O,, $16 f. o. b. Arkansas 
mines. Prices quoted at the close of the year were $8 to $8.50 for 
chemical, crushed and dried, $8 to $8.50 for other grades, and $17 for 
abrasive grade, crushed and calcined. Quotations on foreign bauxite 
have not been published in domestic trade journals since February 
1941. 


184 MINERALS YEARBOOK, 1948 


FOREIGN TRADE * 


Imports of bauxite in 1948 established an all-time record. The 
gain of 37 percent over 1947 receipts marked the fourth year of 
uninterrupted increase. Of the ore imported in 1948, 2,051,265 long 
tons came from Surinam, 302,079 tons from Indonesia, 114,764 tons 
from British Guiana, 16,178 tons from Brazil, 4,623 tons from Trinidad 
and Tobago, and 6 tons from three other countries. By customs 
districts, 1,390,388 tons were received at Mobile, 1,018,730 at New 
Orleans, 25,139 at Philadelphia, 18,135 at Maryland, 12,340 at 
Massachusetts, 10,903 at New York, 5,582 at Georgia, 4,205 at San 
Francisco, 3,487 at Sabine, and 6 at two other districts. The duty on 
bauxite remained unchanged at 50 cents a long ton throughout the 
year. | 


Bauxite and aluminum compounds imported into the United States, 1944-48 
[U. S. Department of Commerce] 


Aluminum com- 
Bauxite Alumina pounds 


dd Bee I Bhort 
s impo te equiv- song o 
(long tons) jalent ! de Value tons Value tops Value 
tons 


— o sl MÀ ÀáÀ———gá— 


CT O 560, 461 555,647 | $3,844,310 | Q1 Te eee A 
6 


) 
KI A tome oe A 739, 581 737, 081 , 273, 122 179 10, 940 |.........|]....--... 
eebe ah ed 852, 005 851, 148 5, 965, 124 4 2, 607 2 $654 
1947......-....--..--- pinata a= 1, 821, 580 1, 842, 176 | 11, 869, 631 |.........[.....-.--- 80 2, 348 
1148 casco salda 2, 488, 915 2,558, 037 | 15, 820, 743 6 3, 547 5, 559 124, 167 
1 Calculated by Bureau of Mines. ? Less than 1 ton. 


Exports of bauxite and bauxite concentrates declined for the fifth 
successive year, totaling 43 percent less than in 1947. Of the 1948 
exports, 46,220 tons were classified as bauxite and other aluminous 
ores and 7,893 tons as bauxite concentrates (including alumina). 
Virtually all the bauxite shipments went to Canada to be used in the 
production of crude abrasives, which are returned to the United 
States for final manufacture and consumption. Canada also received 
about 90 percent of the bauxite concentrates exported. 


Bauxite and aluminum compounds exported from the United States, 1944-48 
[U. 8. Department of Commerce] 


Bauxite (including bauxite Other aluminum 
concentrates), long tons Aluminum sulfate compounds 
Year ‘ Dried ep 
S ex- auxite O 
ported | equiva- Value tons Value 


lent ! 


E EH 


TOES A IRR 146,638 | 210,852 | $2, 028, 799 3, 802 $528, 821 


1995 ——— 126,077 | 150,120 | 2,424,921 37, 972 993, 869 4, 106 £30, 350 
1946 ooo Ee 97, 7 127,840 | 1, 599, 259 37, 057 962, 938 4, 055 637, 997 
WAT I e cue illo E RES 94,369 | 141,235 | 1,885, 040 23, 389 706, 572 3, 753 738, 374 


1048... eene ERE 54, 113 86,284 | 1,202,036 14, 342 467, 622 3, 539 599, 210 


! Calculated by Bureau of Mines. 


4 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.8. Department of Commerce. | 
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WORLD REVIEW 


The total world output of bauxite in 1948 was estimated to have 
increased 27 percent over 1947. Expanded production in British 
Guiana, Indonesia, Surinam, and the United States contributed most 
to the over-all gain. Two regions in the Western Hemisphere, 
comprising three Southern States in the United States and two of the 
Guianas, mined 67 percent of the 1947 and 1948 totals. 


World production of bauxite, by countries, in metric tons, 1941-48 ! 
[Compiled by Pauline Roberts) 


Country ! 1041 1942 1943 1944 1945 1946 1947 1948 

Australía: 

New South Wales......... 2, 671 1, 832 734 2, 025 1, 700 1, 438 2, 401 (2) 

Victoria................... 2, 703 1,655 1,855 1,842 1, 792 2, 351 2, 555 1, 969 
AUS str 879 554 24 18, 812 8,756]......... (2) 5, 324 
E 2 cos A 14, 365 29, 890; 3 93, 000| 319,000} 3 23, 000| 217,000) 3 17,000| 3 17,000 
British Guiana. ............. 1, 060, 979|1, 215, 7441, 919, 060| 928, 178| 678, 482|*1,137,991|11,318,190|1, 903, 230 
France. lllo el kee cece es ome 587,420| 639,560| 916,350] 665,630} 308, 127| 449, 125| 677,372| 790,000 
Germany ......._..._-_.-...-- 12,478] 13,752) 12,276) (2) (2) (2) (2 3) 
Gold Coste 14, 886 44, 767| 162,685| 107,854| 148,547| 116,846) 497, 437| 4 132, 190 
Greece EE 18, 000 23, 000 25, 000 10, 000|......... 1,315 23, 500 40, 183 
Ate ete eee cdot Ne AOS IE AA RUD 300 K 1 ore A 
Hungary PK ele A ae E 823, 410} 988, 550/1, 001,370} 758, 299 35, 402} 101,140] 340, 260, 3 300, 000 
UE CEO 13, 170 18, 551 24, 548 12, 330 14, 116 10, 108 12, 862 (2) 
Indochina, French........... 10,200| 12,800|......... $60 ORO Bees np GES 
Indonesia.................... 171, 821| 8 297, 700| 5 649, 760| * 275,017 (D. EA 2) 437, 822 
AATE EE 540, 881| 509,430} 291, 862 41, 120 25, 093 65, 447| 167, 719| 3 160, 000 
il O MIGAS GE E ee, AE AA ES 
ee EECH DEE EIA, EEES 2, 1 VU EE, A EEN EE 
Malaya, Federation of....... 326, 140| 9 54, 700| § 168, 336| 9 72, 343|....... EE, EE BEE 
Palau Island $............... 50, 297| 135,669| 104, 223 o] A PA ME (2) 
Portuguese East Africa...... 1, 352 1, 860 3, 272 6, 177 4, 369 1, 469 2, 784 2, 960 
Rumania.............-.....- 9,762| 15,041| 12,633} o 1 663| 3600] oi 
SII IA 1, 393 2, 214 23, 947 2, 921 5, 119 4, 926 5, 822 8, 916 
Surinam A buosuvxcls 1, 198, 900/1, 227, 512/1, 655, 147| 625, 804] 4 683, 890) 4 857, 84311,8009, 837|2, 149, 906 
U. 8. 8. R. (estimate)....... 325, 000} 198,000| 313,000| 355, 000| 3 400, 000| 3 425, 000| 3 475, 000| 3 500, 000 
United Kingdom: 

Northern Ireland.......... 13,090;  95,724| 107,924|  44,502|  36,981|.........|.........|- --..---- 
United States (dried equiv- 

3lent of crude ore)......... 952, 090/2, 643, 79716, n th 2, 869,045! 906, 754|1, 121, 774,1, 221, 3481/1, 480, 535 

ugoslavia................. 1 203, 000| 786,000} (2? (2) (2) (2) (2) (2) 

Total!................ 6, 114, 000,8, 358, 000/14, 123, 000|7, 141, 000/3, 582, 000,4, 565, 000,6, 488, 000,8, 246, 000 


" Ne is PN produced in French West Africa, but production data are not available and no estimate is 
clude total. 

1 Data not available; estimate by junior author of chapter included in total. 

3 Estimate. 

* Exports. 

> Imports into Japan, Forinosa, and Korea in fiscal year ended Mar. 31 of year following that stated; 
preli:ninary figures. 

* Imports into Japan and Formosa in fiscal year ended Mar. 31 of year following that stated; preliminary 


! Croatia only; estimate for rest of Yugoslavia included in total. 


British Guiana.—The Demerara Bauxite Co., the largest producer 
in British Guiana, shipped most of its ore to Arvida, Quebec, to be 
reduced to aluminum by its affiliate, the Aluminum Co. of Canada. A 
new company, named the Plantation Bauxite Co., has been formed 
recently in Georgetown to develop extensive bauxite deposits on the 
west bank of the Demerara River. It is associated with the Demerara 
Bauxite Co. and, therefore, also affiliated with the Aluminum Co. of 
Canada. 

A royalty of 2 cents a long ton is levied on all ore mined and proc- 
essed within the colony, whereas 25 cents a ton is collected in royalties 
and taxes on bauxite exported in the raw state. Some long-established 


883326—00—— —13 
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companies, such as the Demerara Bauxite Co., however, may continue 
to p pd crude ore under old leases which provide for & royalty and 
tax of only 10 cents a ton. 

France.—Output of bauxite in France during 1948 increased 17 
percent over the 1947 total and reached a level higher than the prewar 
average. As the largest producer in the Eastern Hemisphere, France 
continued to dominate the European aluminum industry. French ore, 
essentially a monohydrate, was not desirable for alumina production 
by the process used in America. Both domestic consumption and 
exports of bauxite were greater in 1948 than in the preceding year. 

Gold Coast.—Shipments of bauxite from Gold Coast increased 36 

ercent in 1948. e only large producing mine, situated near Awaso, 

efwi-Bekwai, Western Province, was operated by the British Alumi- 
num Co. on behalf of the United Kingdom Ministry of Supply. Plans 
have been made for construction of a dam on the Volta River even- 
tually to supply electric power for a reduction plant. Reserves 
exceeding 200,000,000 tons, much of which is high-grade ore, have 
been indicated by recent surveys.’ 

Hungary.—Betore the close of World War II, Hungary e wo 
most of its bauxite to Germany for aluminum production. As the 
German market has largely disappeared, an attempt has been made to 
increase domestic consumption for production of the metal. "The 
U. S. S. R. received about half of the 1948 exports, and the remainder 
was shipped to other nations in continental Europe. 

In February 1948, the anticipated bill for nationalization of the 
bauxite and aluminum industries was enacted by the Government. 
Following this action, a new company, entitled the Hungarian Bauxite- 
Aluminum Co., Ltd., wholly owned by the Hungarian State, was 
established. 

Indonesia.*—Mining operations of major proportions were resumed 
in 1948 on Bintan Island, site of the largest known bauxite deposits 
in the Far East. Open-pit methods are employed, and since the 
arrival of new equipment to replace that destroyed or confiscated by 
the Japanese, production has Been highly mechanized. Part of the 
output was shipped to the aluminum industry in Formosa, but the 
bulk of it was exported to the United States. It was reported that 
the Netherlands Indies Bauxite Exploration Co., Inc., a subsidiary of 
the N. V. Billiton Maatschappij and the sole bauxite operator on 
Bintan Island, planned to build an alumina plant at Palembang, 
southern Sumatra, utilizing Bintan bauxite. 

Italy.— Postwar treaties, having deprived Italy of the Istrian Penin- 
sula, formerly the source of nearly 70 percent of the Italian bauxite 
production, have caused that nation to rely on imports and the devel- 
opment of new ore deposits. Most of the domestic output in 1948 was 
mined in the Foggia and Bari areas, with lesser tonnages coming from 
the Puglia and Abruzzi areas. The Ministry of Industry and Com- 
merce had issued plans for increasing production 100 percent within 
the next 5 years. Imports, which came almost exclusively from France 
and Yugoslavia, increased considerably during 1948. 

! Report of the Geological Survey Department for the Financial Years 1940-41 to 1945-46; Govt. Printing 
Dept., Accra, Gold Coast, 1947, pp. 4-5 


$ Wen of Mines, Mincral Trade N otes, Sources of Bauxite in Asia: Vol. 26, Spec. Suppl. 27, June 1948, 
pp. 9-13. 
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Malaya, Federation of.—During 1948, Canadian, Australian, and 
British companies expressed interest in Malayan bauxite deposits, 
which have been unproductive since cessation of the Japanese occupa- 
tion. Tentative plans would use Malayan ore in proposed southwest 
Pacific aluminum-reduction plants. It was believed that prospecting 
would reveal new deposits to supplement the abundant known 
reserves. 

Surinam.—Production of bauxite in Surinam, the world’s largest 
producer in 1948, exceeded 2,000,000 long tons and established a new 
record for the colony. The Surinaamsche Bauxiet Maatschappij 
remained the largest producing company, supplying bauxite for its 
affiliate, the Aluminum Co. of America, and for the Baton Rouge, La., 
alumina plant of the Permanente Metals Corp. The other large 
company, the N. V. Billiton Maatschappij, continued to mine through- 
out 1948 while working on expansion of its excavating, washing, 
drying, and transportation operations. 


Bismuth 


By JACK W. CLARK 


GENERAL SUMMARY 


T THE CLOSE of 1948 the supply of bismuth metal was able 
A to meet domestic consumptive demand. The purchase pro- 

gram for the National Strategic Stock Pile, however, injected 
a note of uncertainty as to the over-all adequacy of supplies of refined 
metal. Domestic production was up 24 percent over 1947, the 
increase being due, apparently, to appreciably larger imports of 
bismuth-rich lead bullion from Mexico and Peru shipped to the 
United States for refining. Total 1948 imports of refined bismuth 
were slightly below those for 1947; all imported metal originated in 
Peru. Exports of bismuth metal were up almost half again as 
large as in the year preceding; over 95 percent of the shipments were 
destined for the United Kingdom. te in 1948, the Economic 
Cooperation Administration authorized $50,000 to France, under the 
European Recovery Program, for purchase of bismuth metal in the 
United States. Stocks of metal and compounds held by Dolar 
consumers, and distributors at the year end in 1948 are thought to 
have been small. No quantitative information is made public regard- 
ing the strategic stock pile. Foreign stocks are not believed to be 
large. Peru continued in 1948 to be the largest foreign producer of 
refined metal. A Canadian producer suspended production near the 
end of the year. 

Domestic consumption of metal was believed somewhat lower than 
in 1947; manufacturers of pharmaceutical chemicals and low-melting 
alloys were the major users. Trade in finished products, particularly 
pharmaceuticals, was fairly strong during the first half of 1948, 
weakening thereafter. 

The price of refined bismuth! metal held jat $2 per pound, ton 
lots, throughout the year; this level, reached in February 1947, was 
the highest since 1928. Prices of compounds increased generally in 
the last 6 months of 1948, owing to higher production costs. 

Bismuth appears to show promise in the field of nuclear ene 
because of its extremely low absorption of neutrons, combined wi 
other desirable characteristics, such as chemical stability and a 
favorable range between melting and boiling points. 


DOMESTIC PRODUCTION 


Virtually all the refined bismuth produced in the United States is 
recovered as a byproduct in refining domestic and imported lead and 
copper ores and imported lead bullion. Domestic production figures 
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cannot be divulged, but 1948 output increased 24 percent over the 
previous year; this rise was believed due to sharply increased imports 
oí lead bullion during the year, principally from Mexico and Peru. 

Refined primary bismuth metal is produced by the American 
Ge e & Refining Co. at Omaha, Nebr. and Perth Amboy, N. J.; 
the Eagle-Picher Co. at East Chicago, Ind.; and the U. S. S. Lead 
Refinery, Inc. (subsidiary of United States Smelting, Refining & 
Mining Co.), at East Chicago, Ind. The Eagle-Picher plant—re- 
ported to custom-refine bismuth concentrates—was Piers Sep- 
tember 25, 1946, from International Smelting & Refining Co. (sub- 
sidiary of Anaconda Copper Mining Co.) The Anaconda firm 
continues to market bismuth from its ores; the metal is refined on a 
toll basis by the American Smelting & Kefining Co. Many small 
rie that refine nonferrous metal scrap are believed to produce 
small quantities of bismuth. 

Results of the exploration and metallurgical testing of bismuth- 
bearing base metal ores at Alta, Utah, were published by the Bureau 
of Mines.! A small deposit of high-grade bismuth ore was reported 
near Dixon, N. Mex. 


CONSUMPTION AND USES 


Although data on quantities of bismuth consumed domestically are 
not available, trade journals indicated that usage in 1948 was down 
somewhat from 1947. Demand was firm early in 1948, slackening in 
midyear, with slow ise and low sales volume thereafter. Con- 
sumption of bismuth metal in 1948, based upon producers' sales, was 
divided about equally between manufacturers of pharmaceuticals and 


low-melting alloys, being little changed from the year previous. The 
Bureau of Federal Supply was in die market throughout 1948, pur- 
chasing refined metal for the National Strategic Stock Pile; in the 
fall, producers &nd importers of bismuth met with United States De- 
partment of Commerce &nd Munitions Board representatives to dis- 
cuss methods for facilitating procurement for the stock pile. 
Bismuth compounds are used principally in indigestion remedies. 
cosmetics, and antisyphilitic drugs. The thioglycolate was reported 
effective in weakening the virus of rabies and its use recommended as 
an adjunct to the Pasteur treatment. In the catalytic oxidation of 
ammonia to nitrous oxide a manganese oxide-bismuth oxide catalyst 
was shown to be very effective, giving a maximum yield of 71 percent.? 
Alloys of bismuth have been extensively studied,‘ those of most 
importance commercially being characterized by low melting points 
and virtual constancy of volume upon solidification. Bismuth con- 
tent of most of these alloys is 50-60 percent, the balance being tin, 
lead, cadmium, indium, and zinc in variable percentages. In years 
before World War II the fusible alloys were used almost wholly for 


1 Kasteler, John I., and Hild, John H., Lead, Zinc, Silver, Copper, Bismuth Deposits, South Hecla Mine, 
Alta, Salt Lake County, Utah: Bureau of Mines Rept. of Investigations 4170, 1948, 8 pp. 

? Crivellari, C., and Calabrese, A., Prophylactic Rabies Treatment with Bismuth Salts: Semana Med., 
vol. 2, 1948, pp. 60-69. 

3 Kobe, Kenneth A., and Hosman, Paul H., Catalytic Oxidation of Ammonia to Nitrous Oxide: Ind. 
Eng. Chem., vol. 40, No. 3, March 1948, pp. 397-399. 

‘Henry, Otto H., and Badwick, Edward L., Constitution of Bismuth-Indium System: Am. Inst. Min. 
and Met. Eng., Metals Technol., vol. 14, No. 3, April 1947, Tech. Pub. 2159, 5 pp. 

Cullity, B. D., Thermo-Electric Properties and Electrical Conductivity of Bismuth-Selenium Alloys: 
Am. Inst. Min. and Met. Eng., Metals Technol., vol. 15, No. 1, January 1948, Tech. Pub. 2313, 8 pp. 


190 MINERALS YEARBOOK, 1948 


fire alarms, sprinklers, and other safety devices; thereafter, bismuth 
alloys found extensive applications in the aircraft industries as an aid 
in bending thin-walled metal tubing and in pattern making. These 
uses have continued to be of considerable importance during the post- 
war reconversion period.’ Bismuth metal also finds use in solders 
and selenium rectifiers and as a minor alloying constituent of alumi- 
num and other metals, imparting improved macbinability. A novel 
heating element for use in high-temperature furnaces was described. 
Taking advantage of the high electrical resistance, low vapor pressure 
and other roble Mo of bismuth, an element was constructed 
consisting of & spiral vitreous silica tube filled with a 25-percent bis- 
muth alloy. A nichrome preheater winding around the silica tube 
was used to heat the bismuth alloy to its melting point before use. 
Temperatures up to 1,350? C. were attained.® *Bismuth metal bas 
been considered as a possible coolant for a nuclear energy power- 
producing pile; its absorption cross section for thermal neutrons is 
exceedingly low, zan excelled only by beryllium, among the metals. 
An estimated 5 tons of metal would be required for an enriched reactor 
of 100,000 kw. output.” Methods of recovering bismuth ê and of 
beneficiating bismuth ores * were described. 


Bismuth consumed in the United States, 1946-48, by uses 


1946 1 1947 3 1948 2 
€ P f| P f| P f 
ercent o ercent o ercent o 
Pounds total total total 
PhuürinaedlticAIR 0.2 831, 882 63 52 49 
Fabrienting soys. ccoo idas 306. 891 23 34 47 
Atuimnuultion solders. ....-...-.-.--.------------------- 68, 860 5 (2) (3) 
usais cos EE Se 38, 900 3 (3) (3) 
Almninum A ee ee 33, 514 2 3 (3) 
OUNGE si SE ta 50, 221 4 11 
Total consumptlon............................... 1, 330, 268 100 100 100 


! Figures complled by Civilian Production Administration and U. 8. Department of Commerce. 
3 Estimated by producing companies. 
3 Included in '*Other."' 


STOCKS 


Year-end bismuth metal inventories for 1948 of primary producers 
declined about 20 percent below those reported on hand as of Decem- 
ber31,1947. Stocks of refined metal are held in the National Strate- 
gic Stock Pile, but quantities cannot be revealed. Supplies of alloys 
and compounds in the hands of producers, distributors, and consumers 
at the end of the year are believed to have been small. 


$ Paterson, Donald, A New Technique In the Construction of Major Assembly Jigs: Sheet Metal Indus- 
tries, vol. 24, October 1947, pp. 2035-2046. 

Rose, Kenneth, Soft Alloys Used to Make Short-Run Sheet Metal Dies: Materials and Methods, vol. 27, 
No. 3, March 1948, PP. 83-85. 

Dickinson, T. A., Flexible Molds for Low-Melt Alloys: Foundry, vol. 76, October 1948, pp. 218-20. 

Patton, Walter G., Economical Short-Run Stamping Dies Made of Low-Melting Alloys Chilled to 
—320° F. in Liquid Nitrogen: Iron Age, vol. 161, No. 8, Feb. 19, 1948, pp. 84-86. 

$ Chaleur et ee Pha s and Pyrometer for High Temperatures): Vol. 28, No. 3, 1947, pP. 312-318. 

? Goodman, Clark (ed.), The Science and Engineering of Nuclear Power: Addison-Wesley Press, Inc., 
Cambridge, Mass., vol. 2, 1949, pp. 15 and 286. 

3 Downie, C. C., Bismuth in Works Byproducts: Min. Jour. (London), vol. 229, No. 5837, July 5, 1947. 


. 403—404. 
PR Hart, J. G., Separation of Molybdenite and Bismuthinite by Flotation: Chem. and Eng. Min. Rev, 
vol. 37, 1945, p. 390. 
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PRICES 


Bismuth metal was quoted by E&MJ Metal & Mineral Markets at 
$2.00 per pound, ton lots, throughout 1948. London quotations for 
metal as given in the Metal Bulletin at the beginning of the year were 
lls. per pound, 5-cwt. lots; this price declined to 10s. 9d. early in 
October and remained unchanged thereafter. Metal Bulletin average 
quotations on bismuth ores containing 50, 40, and 30 percent bismuth, 
respectively, were 6s. 9d., 6s. 2d., 5s. 5d. from January to May 1948, 
then declined to 6s. 6d., 6s., and 5s. 2d. until October, when prices 
dropped further to 6s., 5s., and 4s. 3d., remaining unchanged there- 
after through December. 

Prices of bismuth chemicals remained firm for the first 6 months of 
1948; but, in general, scattered increases, due mainly to higher manu- 
facturing costs, were noted thereafter. Prices per pound at the 
beginning of 1948 and at year end, as quoted by the Oil, Paint and 
Drug Reporter, were as follows: 

January 1848 December 1948 


Ag: EE $4. 50 $3. 95 
Citra A A A AN 3. 12 3. 27 
E AAA EE 4. 00 4. 18 
NIUFRUB. a a us cene d nur EE L 60 1. 85 
Orychlornide.-- 2 ons abit EE 3. 80 3. 97 
A A E A 4. 20 4. 60 
Phenolsulfonaté. ia iaa. as 4. 70 
O 2. 60 2. 80 
Subgall&te EE 2. 45 2. 75 
Kei TEE a et as ee 4. 13 4. 90 
SUDNI LO A dau td ed Do dne 2. 15 2. 30 
Sübsalicviate. 322.536 loco ha ee 3. 05 3. 20 
Sulfocarbolate....... 22222222222 L lll 2222 2222-2222. 4. 05 4. 20 
Ammonium citrate 222222 LL L2 L2 Ll lll ee 3. 70 3. 80 


FOREIGN TRADE "^ 


Imports.—Refined bismuth-metal imports in 1948 decreased for the 
second successive year; however, the decline was only 3 percent under 
1947 receipts. All refined-metal imports originated in Peru. Lead 
bullion containing bismuth is imported from Peru and Mexico for 
refining in the United States. In 1948 quantities received exceeded 
shipments in 1947 by nearly five times. The bismuth content of this 
bullion is not included in the import totals given below. No import 
trade in bismuth compounds or mixtures was reported. 

Exports.—Shipments of bismuth metal and alloys in 1948 increased 
for the fourth consecutive year and were 46 percent above exports 
for 1947. The United Kingdom was the largest recipient, accounting 
for 336,390 pounds valued at $680,078. Late in 1948 the Economic 
Cooperation Administration allocated $50,000 to France for purchase 
of bismuth metal in the United States as a part of the European 
Recovery Program. Of the amount allocated, $45,000 was expended 
in 1948 and $5,000 carried over into the first quarter of 1949. Exports 
of bismuth compounds are included in a group classification with 
other chemicals and are not separately available. 


M Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 
Mines, from records of the U. S. Department of Commerce, 
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Bismuth imported for consumption in the United States, 1944-48 


[U. S. Department of Commerce] 


Nismoth orei Refined metallic bis- | Bismuth compounds 


inuth and mixtures 
Year Pounds 
Value Pounds Value Pounds Value 
Gross Bi con- 
weight tent 
1944. ............. 118, 739 51, 349 $60, 878 363, 980 $345, 796 40 $352 
JR EE RS e ed 333, 231 310 AA A ES 
ANA PA 1) (2) (2) 422, 336 464, 922 J AAN AA 
Y ......... (2) (2) (2) 310, 561 ROR AA AA 
1948. ............. (2) (2) (2) 299, 824 464,733 A A 


! Figures compiled by Foreign Economic Administration. 
2 Data not available. About 600,000 pounds of high-grade bismuth concentrates from Korea believed 
imported in 1948. 


Bismuth exported from the United States, 1946-48, by classes 
[U. 8. Department of Commerce] 


1946 1947 1948 
Class 
Pounds Value Pounds Value Pounds Value 
M SED eec De etes ec idea, 93, 960 2820 |.2 c lv smi e: nr PR 
Metal and alloys.............. 153, 058 173, 463 240, 833 $452, 147 352, 027 $711, 354 


WORLD REVIEW 


The world production of bismuth in recent years, insofar as data 
are available, 1s shown in the following table. 


World production of bismuth, 1942-48, by countries, in kilograms ! 
[Compiled by B. B. Mitchell] 


Country ! 1942 1943 1944 1945 1946 1947 1948 
Argentina: Metal................ 13, 101 18, 000 14, 000 20, 120 | 22, 000 22, 000 i 

In ore 3,.............. 17, 000 25, 000 24, 500 31, 000 | 12, 000 20, 000 a 
Australia (in ore)*................ 762 9, 141 3, 556 3, 251 1,270 3, 201 4, 000 
Bolivia (in ore and bullion ex- 

H5. cole eee odes oes 896 12, 419 605 15, 337 | 27, 867 88, 964 35, 142 
Canada: Metal 8................. 157,648 | 184, 882 56, 185 86, 098 |109, 090 | 128, 988 108, 971 
China (In oreii 222k. 11, 000 (2) E TN OA 1, (3) 2 
France (metal)................... 11, 000 5, 000 3000 E, AA etes 3 30, 000 
Germany: In bismuth ore........ 17, 500 © ( 2) 5 (2) Le 

In other oreg. 14, 700 1) O 2) 2) (2) 2) 
Japan (metal).................... 771,000 | 766,000 | 7 54, 000 (2) (2) 22, 862 23, 300 
Mexico (in impure bars)......... 128, 041 175,055 165, 379 161,368 | 76, 000 256, 000 161, 000 
Peru: Metal... 2 ee 373, 942 482, 920 416, 159 307, 446 (221, 778 233, 794 205, 861 
In lead-bismuth alloy...... 16,913 [iss meson 1, 500 | 89, 665 3, 043 47, 225 
Spain (metal).................... 15, 550 15,198 4, 910 10,071 | 13, 756 21,172 38, 000 
Sweden.. ... IM APA FEM MAS | ee ET 10, 998 (3) 
Union of South Africa (in ore).. 167 1, 890 818 610 Sil onines 437 
United States................... (8) (3) (5) (8) (OI (8) (*) 
World production (estimate) ..... 1, 700, 000 |], 400, 000 |1, 200, 000 |1, 100, 000 |900, 000 |1, 400, 000 | 1, 400. 000 


! Bismuth is believed to be produced also in Brazil, Burma, Norway, Rumania, Uganda, U. S. S. R. 
United Kingdom, and Yugoslavia. Production figures are not available for these countries, but estimates 
by author are included in total. 

? Data not available. Estimate by author included in total. 

3 Estimate. 

1 Partly estimated. Excludes content of some bismuth-tungsten concentrates. 

5 Excludes bismuth content of tin concentrates exported 

* Refined metal plus bismuth content of bullion putat 

? Incomplete data for year ended March 31 of year following that stated. 

* Production included in total; Bureau of Mines not at liberty to publish separately. 
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Australia.—Bismuth ores are smelted and refined by Bismuth 
Products Pty., Ltd., Sydney. 

Brazil. —Deposits of bismuth ore in the Borborema Plateau in the 
States of Rio Grande do Norte and Paraiba were described. Produc- 
tion of bismuth in 1943 was estimated at 6:4 metric tons.!! 

Canada.—The Consolidated Mining & Smelting Co. of Canada, 
Ltd., Trail, B. C., continued during 1948 in its position as Canada's 
largest bismuth producer. Production has been intermittent since 
1928. Annual capacity is 60 tons. Some shipments of metal were 
made by the Molybdenite Corp. of Canada, Ltd., before operations 
ceased at its mine at La Corne, Quebec, in N ovember 1948. During 
the year the Deloro Refining & Smelting Co. of Canada, Ltd., Deloro, 
Ontario, exported speiss containing bismuth.” For the period 1937- 
46, production of bismuth (metal content) in all forms was about 900 
short tons. For the same period production of bismuth metal was 
865 tons, and domestic consumption, exports, and imports totaled 
296, 702, 'and 5 tons, respectively.” 

China.—Bismuth is found as the mineral bismutite, & carbonate, 
associated with tungsten ores at Pangkushan, Anyuanhsien, southern 
Kiangsi Province. Reserves of bismutite are estimated at 3,000 
metric tons.!* 

Korea.—Bismuth is reported to occur as the mineral bismuthinite 
in the tungsten ores of the Sang Dong mine, southeast of Seoul in the 
American-occupied zone. Before and during World War II, this 
mine was a large producer of bismuthinite concentrates. About 300 
tons of high-grade concentrates are believed to have been exported 
to the United States in 1948. 

Peru.—Large quantities of refined bismuth metal are produced by 
the Cerro de Pasco Copper Corp. as byproducts of its copper and lead 
smelting operations at Oroya. Peruvian customs figures give the 
content of metallic bismuth in all products exported since 1940, in 
metric tons, as follows: 1940, 383 tons; 1941, 520; 1942, 346; 1943, 
484 ; 1944, 446; 1945, 272; 1946, 311; 1947, 219; 1948, 250 (estimated 
for first 11 months). 

Sweden.—Small quantities of bismuth are produced by the Boliden 
Mining Co.* 

Uganda.—Several hundred pounds of bismuth ore have been pro- 
duced from deposits where it is found in association with tungsten 
and tin ores.” 

United Kingdom.—Bismuth ores and residues are smelted and re- 
fined by Capper Pass, Bristol, and Mining & Chemical Products, 
Ltd., London. 

U. S. S. R.— Bismuth is produced as & byproduct in the treatment 
of zinc and lead concentrates at the electrolytic zinc plant in the 
North Caucasus." 


u Rolff, P. A. M. de Almeida, Bismuto, Cobre e Ouro na Borborema: Ministerio da Agricultura-Dep't. 
Nacional de Produc&o Mineral-Avulso No. 75, 1946, 26 pp. 

i? McLeod, H., La Corne Mine: Canadian Min. 'Jour., vol. 70, No. 2, February 1949, p. 71. 

13 Dominion Bureau of Statistics, Mineral Production of Canada, 1946: 1949, pp. 198-1 CH 

“Nan, Y. T. Tungsten- -Bismuth Ore of Pangkushan, Anyuanhsien: Bull. Geol. Surv. Kiangsi, vol. 7, 
1342, pp. 15-17. 

E Smith, Geoffrey, Mineral Position of ECA Nations, No. 12—Sweden: Eng. and Min. Jour., vol. 150, 
No. 3, March 1948, p. RI. 

is Davies, K. A., and Bissett, C. B., The Geology and Mineral Deposits of Uganda: Bull. Imperial Inst. 
vol, 45, No. 2, April-June 1947, p. 170 

17 Borovik, 8. A., and Prokopenko, N. M., (Rare and Disseminated Elements in the Raw Materials 
Products and Refuse of the ““Electrozinc” Plant): Compt. rend. acad. sci. U. R. S. S., vol. 51, 1946, pp. 523-4. 


8 
Cadmium 
By RICHARD H. MOTE 


GENERAL SUMMARY 


ADMIUM was relatively plentiful during the first part of 1948, 
C but the supply became less abundant as the year progressed. 
Whereas domestic consumption continued at a slightly greater 
rate than in 1947, production of primary metallic cadmium declined 
5 percent, and output of primary cadmium compounds dropped 
sharply. Imports of cadmium-bearing flue dust and metallic cad- 
mium fell off 22 percent and 52 percent, respectively, thus further 
limiting the availability of the metal during the year. At the end of 
1948 the continuing high level of consumption in face of reduced 
production and imports had caused a 62-percent reduction in total 
industry stocks. Prices advanced during the year from $1.75 a 
pound for commercial sticks and $1.80 for patented shapes to $2 and 
$2.05, respectively. 


Salient statistics of the cadmium industry in the United States, 1944-48, in 
pounds of contained cadmium 


1944 1945 1946 1947 1948 
Production (primary)..................... 8,779,856 | 8,383,629 | 6,471,187 | 8,508, 146 7,775, 657 
Imports (metal) ....-.-.-.-..--.-----.----- 66, 627 28, 724 17, 415 20, 292 9, 809 
Exports (metal). css. 22 ocloe e A ERI 548,015 102, 199 140, 385 303, 401 955, 701 
Consumption, apparent.4_.......---...--- 18,865,000 | 8,642,799 | 6,983,610 | 2 7, 726, 753 7, 818, 485 


1 Actual consumption. 
2 Revised figure. 


DOMESTIC PRODUCTION 


The most important ore mineral of cadmium is greenockite (CdS, 
77.8 percent cadmium), which occurs in minor quantities associated 
with virtually all zinc ores and to a smaller extent with lead and 
copper ores containing zinc mineralization. No ore is beneficiated 
for the cadmium alone, as cadmium contents are always too small to 
support profitable mining. For the same reason the quantity of 
cadmium contained in ores is rarely determined. In zinc concentrates 
the cadmium content seldom exceeds 1 percent, which itself is excep- 
tional. Zinc concentrates from the Tri-State region average 0.35 
percent cadmium, and concentrates from mines in the Rocky Moun- 
tain region and far West rarely carry more than 0.2 percent cadmium. 

The entire domestic supply of primary cadmium is recovered con- 
currently with the treatment of ores of other metals as a byproduct 
from the flue dusts of zinc-blende roasting furnaces and lead blast 
furnaces, from zinc dust collected in the early stages of distillation in 
zinc retorts, and from the sludges of electrolytic zinc plants. A small 
quantity of secondary metal is recovered from old bearings and other 
alloys but constitutes no great proportion of the total supply. As 
most reduction plants participating in the recovery of cadmium treat 
both domestic and foreign cadmium-bearing materials without 
determining the cadmium content of either, the origin of the metal 
produced from domestic sources is a matter of conjecture. Thus the 
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data presented as domestic cadmium production in this chapter are 
not comparable to those given in other chapters of this volume for 
metals like copper, lead, and zinc. 


Cadmium produced and shipped in the United States, 1944-48, in pounds of 
contained cadmium 


1944 1945 1946 1947 1948 
Production: 
Primary: 
Metallic cadmium..................... 8, 453, 470 | 7,932,570 | 6,200,398 | 8,007, 287 7, 582, 961 
Cadmium compounds !................ 326, 386 451, 050 270, 789 500, 859 192, 696 
Total primary production........... 8,779,856 | 8,383,629 | 6,471,187 | 8,508, 146 7,776, 657 
Secondary (metal and compounds)! 3. ... 106, 850 72, 473 355, 104 104, 764 121, 159 
Shipments by producers: 
Primary: 
Metallic cadmtum..................... 8, 551, 424 7,038,658 | 6, 180, 265 7, 852, 907 7, 639, 113 
Cadmium compounds 1................ 285, 203 451, 050 270, 789 500, 859 192, 696 
Total primary shipments. ........... 8,836,627 | 8,389,708 | 6,451,054 | 8,353,766 7, 831, 809 
Secondary (metal and compounds)! 3__.. 106, 850 67, 513 360, 924 134, 793 121, 159 
Value of primary shipments: 
Metallic cadmnium....................... $6, 435, 124 | $6, 106, 992 | $6, 094, 572 ($12, 358, 526 | $12, 679, 571 
Cadmium compounds 9.................. 213, 902 347, 308 267, 033 788, 352 319,875 
Total value.......................... 6, €49,026 | 6,454,300 | 6,361,605 | 13, 146,878 | 12.999, 446 


1 Excludes compounds made from metal. 

2 Bureau of Mines not at liberty to publish figures separately for secondary cadmium compounds. 
, 3 Value SS contained in compounds made directly from flue dust or other cadmium raw materials 
except metal). 


The domestic o e primary o EE e 5 
ercent in 1948 owing largely to a work stoppage beginning in August 
it the Fairmont City DEEN of the American Zinc Co. of Illinois. 
The production of cadmium contained in primary compounds dropped 
sharply, but the recovery of cadmium in secondary metal and com- 
pounds increased. 
A list of plants producing cadmium metal in the United States in 
1948 follows: 


Primary metallic cadmium 


Hara Denver—American Smelting & Refining Co. 
daho: 

Bradley—Bunker Hill & Sullivan Mining & Concentrating Co. 

Kellogg—Sullivan Mining Co. 
Illinois: Fairmont City—American Zinc Co. of Illinois. 
Montana: Great Falls—Anaconda Copper Mining Co. 
Oklahoma: 

Bartlesville— National Zinc Co., Inc. 

Henryetta— Eagle-Picher Mining & Smelting Co. 
Pennsylvania: 

Donora— American Steel & Wire Co. 

Josephtown—St. Joseph Lead Co. 

Palmerton—New Jersey Zinc Co. 
Texas: Corpus Christi—American Smelting € Refining Co. 


Secondary metallic cadmium 


Arkansas: Jonesboro— Arkansas Metals Co. 
Michigan: Detroit—Aetna Smelting & Refining Co. 
New York: Whitestone—Neo-Smelting & Refining, Inc. 

The cadmium content of the cadmium oxide and sulfide produced 
in 1948 decreased 18 percent from the 1947 output. Data for the 
production of other cadmium compounds are not available for 1948. 
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Cadmium oxide and cadmium sulfide Geer in the United States, 1944-48, in 
pounds 


Oxide Sulfide ! Oxide Sulfide ! 
Year Gross | Cd con- | Gross Cd con- Year Gross |Cdcon-| Gross | Cd con- 
weight tent weight tent weight tent wcight tent 
1944. ...... 571,366 | 499, 507 | 1,312, 263 466, 794 || 1947..... 449,847 | 392, 556 | 3, 501, 508 | 1,308, 385 
1945....... 439, 415 | 383,553 | 1,731,510 637,667 || 1948..... 334,859 | 291,847 | 3, 137,035 | 1,096, 775 
1940. ...... 364, 285 | 317,767 | 3,637, 177 | 1, 225, 680 


1 Includes cadmium lithopone and cadmium sulfoselenide. 


CONSUMPTION AND USES 


The apparent consumption of cadmium in all forms in 1948 totaled 
7,818,486 pounds, a 1-percent increase over 1947. By far the largest 
single use of cadmium is for electroplating iron, steel, and, to a much 
smaller extent, copper alloys. The metal 1s desired for this use because 
(1) a thin coating is adequate to provide the necessary protection 
against corrosion; (2) cadmium has a high rate of deposition; (3) the 
metal has a high throwing power (the property of depositing uniformly 
in recesses) ; (4) cadmium is capable of imparting an enduring metallic 
luster to the electroplated item; and (5) cadmium has high resistivity 
to atmospheric corrosion. A disadvantage of cadmium plating is its 
low resistance to acids. 

Another large use of cadmium metal is in the manufacture of bearing 
metals. Cadmium-base bearing metals containing 98.3 to 98.5 percent 
cadmium and varying quantities of nickel, silver, or copper, depending 
upon the type of bearing desired, are used successfully in internal- 
combustion engines that operate at high speeds and temperatures. 

Small quantities of cadmium metal are consumed for the manufac- 
ture of solders and other alloys. 

Compounds of cadmium have a wide variety of uses. Cadmium 
oxide, hydrate, and chloride are used in making electroplating solu- 
tions, while cadmium sulfide and cadmium sulfoselenide are employed 
as standard agents for producing yellow and red colors, respectively, 
in paint, soap, rubber, ceramics, paper, printing ink, leather, and 
other products. Cadmium bromide, chloride, and iodide are used in 
photographic films, process engraving, and lithographing. 

Advantages of the nickel-cadmium storage battery, a new domestic 
use of cadmium, gained publicity in 1948. "This type of battery— 
used for many years in Europe—consists of negative and positive 
plates composed of perforated-steel tapes within which are clamped 
the active battery materials. In the negative plates these materials 
are cadmium oxide and iron; positive plates contain nickel'hydroxide 
and graphite. The individual plates, held apart by polystyrene 
separators, are assembled into plate units and suspended in an alkaline 
electrolyte of potassium hydroxide. The entire battery unit, con- 
sisting of positive and negative plates and electrolyte, is housed in an 
all-steel case. The standard European nickel-cadmium automobile 
battery contains approximately 7 pounds of cadmium. An American 
manufacturer, using techniques developed in Germany during World 
War II, plans to produce an automobile battery containing only 1.4 
pounds per battery. This reduction in use of cadmium is accom- 
plished by utilizing sintered battery plates molded from powdered 
nickel. The use of these thin, extremely porous plates, which are 
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impregnated with cadmium and other active battery materials, per- 
mits construction of a lighter, smaller battery capable of delivering a 
high voltage per pound of weight. Among the reported ! virtues of 
the nickel-cadmium battery are its normal life of 15 to 20 years; its 
ability to hold a charge when idle for long periods of time; its resistance 
to freezing; its ability to withstand physical abuse without case break- 
age; long periods of use without addition of distilled water; and the 
noncorrosive nature of the alkaline electrolyte, which eliminates de- 
terioration of the battery case, insulation, and plate separators. 

A recent article ? presents the results of research on the comparative 
behavior of the nickel-cadmium and lead-acid storage batteries based 
upon data from tests and actual experience. With respect to the life 
of the battery, the report concludes that the nickel-cadmium product 
will remain serviceable longer under normal conditions. Comparative 
tests on self-discharge indicated that, under normal service conditions, 
where the battery is not left idle for more than a month, the lead bat- 
tery is far superior. During this initial period the cadmium battery 
loses capacity rapidly. Only when the battery is idle for a long time 
does the cadmium battery show better residual capacity. Freezing of 
the electrolyte is an important factor in operating a battery at low 
temperatures. Lead-acid batteries will freeze in subzero tempera- 
tures while discharged. Dr. Willihnganz points out that, despite the 
claim that the cadmium battery cannot freeze, the normal alkaline 
electrolyte, such as is used in the cadmium battery, freezes at —25? C. 
(—139 EF). A German manufacturer of cadmium batteries recom- 
mends that, for exceptionally severe temperatures, the electrolyte 
gravity be increased to 1.24 with & lower freezing point and that this 
electrolyte be used only in emergency because it seriously reduces the 
life of the battery. Water consumption of a battery depends almost 
entirely on the amount of overcharge. "Tests on water consumption 
indicated that, on & simple cycle service, the cadmium battery re- 
quired more water than the corresponding lead battery. 


STOCKS 


Total domestic stocks of cadmium metal and compounds, excluding 
consumers' stocks for which data are not available, decreased 61 
percent in 1948. Details are given in the following table. 


Cadmium stocks at end of year, 1947-48, in pounds of contained cadmium 
1947 1 1948 


Metallic Cadmium | Total Metallic | Cadmium Total 
cadmium |compounds; cadmium | cadmium | compounds] cadmium 


Producers.................... 443, 870 |............ 443, 87 388, 950 |............ 388, 050 
Compound manufacturers.... , 620 214, 960 241, 580 10, 610 93, 872 104, 482 
Distributors 3................ 319, 351 48, 720 365, 071 70, 741 33, 810 104, 551 
Government 3...............- 484, 462 |...........- 451, 402- | EE e Leeeszeculert:advessus 


Mm j ; 127, 682 597, 983 


! Figures partly revised. 

2 Comprises principally 6 largest dealers. 

3 Excludes cadmium in national strategic stock pile. 

* Excludes consumers” stocks, which were about 1,000,000 pounds at the end of 1944 (latest date for which 
figures were compiled). 

1 Manchester, Harland, Nickel-Cadmium Battery Lasts as Long as the Car: Popular Science Monthly, 
vol. 153, No. 2, August 1948, pp. 113-118. Reprinted in condensed form in the Reader's Digest, vol. 53, 
No. 317, September 1948, pp. 79-82. 

2 Willihnganz, Eugene, Is There a Lifetime Battery?: Paper presented at the Convention of the Associa- 
tion of American Battery Manufacturers, Inc., Chicago, NI., Nov. 11-13, 1948. 
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PRICES 


The quoted New York price was $1.75 a pound for commercial 
sticks and $1.80 a pound for patented shapes until August 2, when it 
advanced to $1.90 and $1.95, respectively. It was further advanced 
November 15 to $2 for sticks and $2.05 for patented shapes. The 
average price for domestic metal, as reported to the Bureau of Mines 
by primary producers, was $1.66 a pound in 1948, compared with 
$1.57 in 1947, 99 cents in 1946, 77 cents in 1945, 75 cents in 1944, and 
79 cents in 1943 and 1942. 


FOREIGN TRADE? 


In 1948 total imports for consumption of metallic cadmium and of 
cadmium contained in flue dust decreased 23 percent in weight and 
acon in value. Exports of cadmium increased 151 percent in 
value. 

Imports.—Imports of cadmium-bearing flue dust, virtually all 
from Mexico, decreased 22 percent from the 1947 rate. Metallic 
cadmium imports dropped 52 percent from 1947, to the lowest level 
since 1932. Of the 9,809 pounds of metal imported in 1948, Canada 
supplied 64 percent and Peru 36 percent. 


Cadmium metal and flue dust imported for consumption in the United States, 
1946-48, by countries 


(U. S. Department of Commerce] 


1947 


Country 
Pounds | Value Pounds Pounds Value 
Metallic cad mium 
Belgian Congo..................-....- 6,700. E A A EE GE 
Belgium and Luxembourg. ........... 2, 240 5,366 | | 2,000| $7,073 |...........]..........- 
E EEN 3, 588 5, 459 $14, 491 
POC A Ee 4, 907 7, 629 7, 018 
E AAA AN AA TA O Cu E E Ee 
United ET AA A PA O) e AA AA 
Total metallic cadmium........ 17,415 | 23,898 21, 509 
Flue dust (Cd content) 
A IA AA MA IS E 303 
Merito- osea 1, 609, 366 | 598, 494 | 2,355, 588 | 1, 673, 153 1, 437, 833 
Netherlands.......................... 43,639 T. 18,307" E VE A tima ate ars 
Total flue dust.................. 1, 652, 905 | 617,891 | 2,355, 588 | 1,673,153 1, 438, 136 
AEA uu cO ee a 641, 789 | 2, 375, 880 | 1, 705, 498 1, 459, 645 


Exports.—Owing to a sharp rise in exports of metallic cadmium to 
countries included in the Organization for European Economic Coop- 
eration, the total value of cadmium exported in 1948 was over two 
and one-half times greater than in the previous year. Of the 955,701 

ounds of cadmium metal exported, Germany received 28 percent, 
rance 24, United Kingdom 12, Switzerland 9, Belgium and Nether- 
lands each 8; the remaining 11 percent went to 16 other countries. 


8 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. B. Department of Commerce. 
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Cadmium exported from the United States, 1946-48, gross weight, by kinds 


[U. 8. Department of Commerce] 


1947 1048 
Kind 
Pounds Value Pounds | Value 
Dross, flue dust, residues, and scrap...... 18,251 | $21,838 02, 847 $55, 247 
EE EE 303, 401 746, 804 955,701 | 1,872, 467 
A HH MD 5 DO EE AA 1, , 657 
Total.................-.............|.-........] 209,565 |..........| 708,042 |.... nct 1, 930, 371 


Tariff.-—Action taken at the the Geneva Trade Conference of 1947 
reduced as of January 1, 1948, the import duty on cadmium metal 
from 7X cents per pound as established in the Canadian Trade 
Agreement of 1939 to 3% cents per pound. Cadmium contained in 
flue dust remained duty free in 1948. 


WORLD PRODUCTION 


World production of cadmium in recent years, insofar as data are 
available, is shown in the accompanying table. 


World production of cadmium, by countries, in 1940-48, in kilograms 
l (Compiled by B. B. Mitchell] 


SS | ES |S EE EEN EN 


— mp e e e ep op mm e ge 


zm mp m op e me 


EE 000 i 
a 000 

Japan. (2) (2 $ 102, 000) 5 112,000) $85,000, * 22, 000 900 8,710} 18,874 
Mexico $..........- 815, 734) 906,577) 854, 264) 801,992] 682, 295,1,052, 766) 717,000! 778,000] 906, 000 
Noreng, ..-------- 28,600) 25,048)  13,482| 11,355} 10,600) 13,000) 28,000} 50,314) 69,000 
Lo AA A E 2, 131 3, 653 2,174 9, 320 850 1, 407 2, 400 
Poland............ 234,960; 235,867; 231,784; 219,991| 195,044| 49,150, 115,000) * 71,000 (3) 
South-West 

Africa 9.......... 499, 094]. 225,450.55 A E PA WEE 431, 000 
U.8. S. R......... 10 50,000) = (?) (3) (2) (2 (3) (3 1 


.8.8. i (3 ) ( 
United Kingdom..| 182,797| 148,324; 152,406! 167,828| 197,312| 178,714| 121,926, 106,441) 115,769 
United States: : 

Metallic cad- 

míum.........- 2, 791, 484|3, 146, 976,3, 321, 797,3, 808, 4743, 834, 409 3, 598, 139|2, 812, 439 3, 632, 025 3, 439, 555 


content) ....... 95,000| 134,000, 21,600; 32,100) 148,045| 204,592, 122,827, 227,185| 87,405 
Total........ 5, 222, 000 5, 220, 000,5, 026, SE 336, 000,5, 291, 000 4, 698, e 019, Geck 859, 000,4, 772, 000 


1 Exports; 1939 exports inserted in 1940 in lieu of any other data. 

3 Data not available; estimate by author of chapter included in total. 

3 Incomplete data. 

4 Bizonal area. 

5 Preliminary data for fiscal year ended March 31 of year following that stated. 

¢ April to September, inclusive. 

? November to December, inclusive. 

s Cadmium content of flue dust exported for treatment elsewhere; represents in part shipments from 
stocks on hand. To avoid duplication of figures, data are not included in the total, 

* January to July, inclusive. 

1! Estimated average for 1936-33, 


Carbon Black 


By F. S. LOTT, D. S. COLBY, ann H. BACKUS 


GENERAL SUMMARY 


RODUCTION and consumption of carbon black in the United 
P States declined in 1948 for the first time since 1942. Production 
of all types dropped nearly 2 percent below the 1947 level to 
1,297,729,000 pounds. The decrease took place in the furnace types 
of black, while production of contact types was almost 4 percent 
above that of last year. 

Total sales were 5 percent below 1947. Sales for domestic use 
totaled 932,433,000 pounds, a decline of 7 percent, but exports 
increased 1 percent to 321,915,000 pounds. Stocks in producers’ 
storage of furnace and contact types increased during the year by 
43,131,000 pounds. The stock of contact blacks rose from 8,619,000 
pounds to 27,646,000 and that of furnace types from 66,493,000 
pounds to 90,597,000. Stocks on December 31, 1948, equaled a 
54-day supply of furnace black and a 16-day supply of contact black, 
at E end sales rates. 

he carbon-black industry consumed 480,646,000 thousand cubic 
feet of natural gas and 44,600,000 gallons of liquid hydrocarbons in 
1948. Contact plants yielded an average of 1.61 pounds and furnace 
plants an average of 8.07 pounds of black per thousand cubic feet of 
natural gas used. The value of all blacks produced averaged 5.88 
cents per pound compared with 5.36 cents in 1947. 


Salient statistics of carbon black produced from natural gas and liquid hydro- 
carbons in the United States, 1944-48 


1944 | 1945 1946 1947 1948 
THOUSAND POUNDS 
Production: 
Contact process (chiefly channel)................ 414,676 | 538,539 | 619,109 | 653, 066 677,133 
Furnace processes. ..-......-...---.---..----.--- 387,184 | 514,259 | 625,312 | 664, 999 620, 596 
TO ida 801,860 |1, 052, 798 |1. 244, 421 |), 318, 965 | 1, 297, 729 
Sales: 
Domestic deliveries... n.. 2-2 ee 780.439 | 846,262 | 998,655 |1, 000, 684 932, 433 
o EE tects 156, 991 173,773 271, 085 319, 076 321,915 
Ehe ee 937, 430 |1, 020, 035 |1, 269, 740 |1, 210. 760 | 1, 254, 348 
P.I MENT T EE ias 402 1 458 321 250 
Stocks of producers Dec. 31.........................- 69, 243 102, 005 76, 228 75, 112 118, 243 
VALUE 
Production... thousand dollars. . 29, 411 42, 323 59, 988 70. 639 76, 296 
Average per pound..-_-2.2. ------------ cents. . 3. 67 4. 02 4. 82 5.36 5. 85 
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The consumption of carbon black by the rubber industry in 1948 
declined 7 percent to 870,564,000 Sounds The industry also reversed 
the trend toward furnace blacks and used a larger percentage of con- 
tact black in 1948 than in 1947, influenced by the increasing percent- 
age of natural rubber being used and a better supply situation with 
respect to contact blacks. 

les to ink companies remained high and substantially unchanged, 
but paint companies bought only 6,799,000 pounds, 16 percent less 
than in 1947. Miscellaneous uses increased 36 percent. 
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FIGURE 1.—Production, stocks, and deliveries of carbon black, 1919-48. 


PRODUCTION 


By States.— The first decline in production since 1942 had its 
severest effect on operations in Louisiana. The production of Texas 
continued to increase. Texas thus regained a small part of the su- 
premacy in carbon-black manufacture that it lost during the wartime 
expansion program. Louisiana production in 1948 decreased by 13 
percent to 165,032,000 pounds, 13 percent of the country's total manu- 
facture. Texas Panhandle production rose 3 percent over 1947 to 
653,480,000 pounds, but the production rate of the rest of the State 
declined 5 percent, resulting in & net increase of 1 percent for the entire 
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State. Texas accounted for 70 percent of the Nation's total production. 
The small producing States, Oklahoma and New Mexico, had large 
percentage changes in their production rates, a decrease of 17 percent 
and an increase of 29 percent, respectively. The declines in Louisiana 
and Oklahoma doubtless reflect the active demand in those States for 
natural gas for fuel uses. 


Carbon black produced from natural gas and liquid hydrocarbons in the United 
States, 1944—48, by States and districts, in thousands of pounds 


State and district 1944 1945 1947 1948 
PA A 160,019 | 168,229 | 191,857 | 190, 252 165, 032 
Texas: 
Panhandle distriet ---------------------- 401,556 | 541,464 | 506,678 | 633, 250 653, 480 
Rest of State. o oooococooococcoccoccccococomeo oo 99,606 | 179,974 | 234,172 | 262, 523 249, 904 
Total TA oa 501,162 | 721,438 | 830,850 | 895,773 903, 384 
Other States. conl oeocse rea Ee 140,679 | 163,131 | 221,714 2, 940 229, 313 


o o See) 


801, 860 |1, 052, 798 |1, 244, 421 ¡1,318,965 | 1, 297, 729 


Carbon black produced from natural gas and liquid hydrocarbons in the United 
States, by States and districts, and natural gas used, in 1948 


Production Natural gas used 


Value at plant 


Num- 
State and district eer) berof| Thou- 
lants 
d sands of | Total | 4 vor. 
pounds (thou- awe 
sands of (cento) 
dollars) 
California................. 1 
Mane deus ques A ) 2115,725 | 5,20 | 4.52 
Louisiana................. 7 165, 032 6,338 | 3.84 
New Mexico............-. 4 63, 271 4,046 | 6.39 
Oklahoma. ............... 3 50, 317 2, 660 5. 29 
'Texas: 
Panhandle district... . 31 | 2653,480 | 42,505 | 6.50 
Rest of Gtaie 13 | 2 249, 904 15,516 | 0.21 
Total Texas......... 44 | 2903,384 | 58,021 6. 42 . 4.72 
Total United States. 63 |3 1,297,729 | 76,205 | 5.88 | 480, 646 4.73 


1 In counting the total number of producers reporting, a producer operating in more than 1 State, district. 
or county is counted but once. 
2 Includes carbon black made from liquid hydrocarbons. 


By Months.—The production of all types of carbon black in 1948 
was 1,297,729,000 pounds, & decrease of 2 percent from the record high 
of 1947, due to the 7-percent decline in furnace-black production 
Contact blacks were produced in new record quantities, 677,133,000 
pounds for the year, 4 percent greater than in 1947. 

Manufacture of carbon black slumped in the middle of 1948 but by 
December had risen again to within 1 percent of the January 1948 
production rate. The major production decline took place in the 
manufacture of furnace blacks. Inthe third quarter of the year 
furnace-black production dropped 5 million pounds per month below 
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the first quarter average but rose to within 6 percent of the January 
rate by the end of 1948. The slump in contact-black production was 
less-pronounced. Third-quarter production of this type was less than 
1 million pounds per month below the first-quarter average and by 
the end of the year had risen to 3 percent above the January rate. 


Production, shipments, and exports of carbon black in the United States in 1948, 
by months, in thousands of pounds 


Ex- 
Production ! Shipments ! ports 1 

NS C F Daily | C F pss 

on- ur- ally on- ur- t 

tact | nace | Total |average| tact | nace | Total A and 
E AA 58, 56, 470 | 114,566 | 3,696 | 57,136 | 51,089 | 108,225 | 20,117 
ls AAA Ree Erie 54, 465 | 50, 927 105,392 | 3,634 | 54, 302 , 898 102, 200 31. 264 
en A ie 56, 412 | 53, 279 109, 691 3,538 | 58,569 | 51, 368 109, 937 28, 984 
April E E 54,556 | 53, 613 108, 169 3, 606 | 50, 730 | 47, 102 97, 832 21, 668 
E EE EEN 57, 653 | 55, 569 113, 222 | 3,652 | 57, 566 | 49, 988 107,564 | 32,354 
A cL eee 54, 681 | 51.915 106, 596 3,553 | 53,148 | 48, 966 102. 114 28, 288 
Jüly A aude icu 55, 973 | 48, 211 104, 184 3,361 | 53,247 | 47, 561 100, 808 24,376 
Pi] AA ance Edd 55, 402 | 48, 194 103,596 | 3,342 | 57,105 | 49, 7 106, 843 21, 809 

Beptermber. ............. l.l. 55, 189 | 49,347 104, 536 | 3,485 46, 736 100, 829 

7 EE 58, 7. 50, 034 108, 788 3,5 53,769 | 52, 604 106, 373 26, 781 
y e ....._--..--.--------- 56, 031 | 49, 884 105,915 | 3,531 | 54,659 | 50, 960 105, 628 37, 306 
December... 2 e 59,921 | 53, 153 113, 074 3, 648 | 54,172 | 51,823 105, 995 23, 125 
Total____..._......_.......|677, 133 |620, 596 |1, 297, 729 | 3,546 |658, 496 |595, 852 |1, 254, 348 | 321,915 


1 Compiled from reports of the National Gas Products Association and of producing companies not in- 
cluded in the association figures. 
2 U.S. Department of Commerce. 


Methods and Yields.—The average yield of carbon black from 
natural gas in 1948 dropped to 2.41 pounds per thousand cubic feet. 
This is the first time that the yield had dropped since the expansion 
of the furnace process. It was caused by a reduction in the percent- 
age of furnace-type black produced and by a decrease in the average 
yield of black obtained from the furnace process. In 1948, 48 percent 
of all carbon black was produced by furnace processes compared to 50 

ercent in 1947. The over-all yield from these processes dropped 

m 8.27 pounds per thousand cubic feet of gas in 1947 to 8.07 
pounds in 1948. ower yields resulted from increased production 
of the new types of highly reinforcing furnace blacks. 

Contact processes accounted for 52 percent of the carbon black 
produced in 1948, and the yield was again improved slightly to 1.61 
pounds per thousand cubic feet of gas processed. The contact plants 
used 420,939 million cubic feet of natural gas and furnace plants 
59,707 million cubic feet. 

A better understanding of the yields can be had by examining the 
percentage of recovery by the different po Natural gas con- 
tains about 35 pounds of carbon per thousand cubic feet, varying 
slightly with the composition of the gas. The yield of 1.61 pounds per 
thousand cubic feet for contact plants represents a recovery of 4.6 
percent of the total carbon fed to the plant. A yield of 8.07 pounds 
per thousand cubic feet for furnace plants is & recovery of 23 percent 
of the carbon. A process using all liquid hydrocarbons achieves a 
50-percent carbon recovery, according to trade information. 
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The production of carbon black from liquid hydrocarbons increased 
in 1948 by over 50 percent to nearly 139 million pounds, consuming 
44,600,000 gallons of feedstock. The yields from processes using 
liquid feeds are not available in all cases because both liquid and gas 
may be fed simultaneously. However, 3 pounds of black per gallon 
of liquid is thought to be an average yield. 


Yield of carbon black, quantity and value of natural gas used, and number of 
producers of carbon black in the United States, 1944-48 


Estimated quantity of natural gas used__million cubic feet..| 355, 770 | 431,830 | 478,349 | 484, R82 | 480, 646 
Average yield of carbon black per million cubic feet 


Number of producers reporting. ....--------------------M 22 21 22 21 24 
Number of plants. ........ .. LL lle e c LLL eL c e LLL ea eer. 54 59 60 63 63 


Number and Capacity of Plants.—The total number of operating 

lants remained unchanged at 63 in 1948—44 contact-type and 19 
urnace-type. Two plants began operation: one, the small channel 
type plant of Carbon Blacks, Tac. which was moved from Texas to 
Richland Parish, La.; the other, a new contact-type plant of 30,000 
pounds per day capacity in Reagan County, Tex., operated by a new 
producer Witco Hydrocarbon Corp. 

Two plants were removed from operation—the Pontotoc County, 
Okla., plant of Charles Eneu Johnson Co. was dismantled, and the 
Columbian-Phillips plant in Moore County, Tex., was dismantled and 
is to be merged with the Seminole 66 plant of Columbian Carbon Corp. 
in Gaines County, Tex. 

Total operating capacity decreased slightly to 4,031,800 pounds per 
day. Furnace-plant capacity is rated at 2,140,200 pounds per day, 
and 1948 production averaged 79 percent of this figure. Contact-plant 
capacity is 1,891,600 pounds per day, and production was 98 percent of 
the rating. 

It is notable that the rated capacity to produce furnace types of 
carbon black is greater than that for the older contact types. Furnace 
grades are produced in 19 plants with an average capacity of 113,000 
pounds per day, while the average contact plant has a capacity of 
43,000 pounds per day. The capacity of a furnace plant varies with 
the type of black produced, being materially less when producing the 
newer-type, highly reinforcing black than when producing a coarser 
black. It is assumed that the capacity reported for each plant is 
consistent with grades of black usually produced by-that plant. 

Producers.—The number of producers increased from 21 in 1947 
to 24 in 1948. Moore County Carbon Co. sold its plant to United 
Carbon Co. Carbon Blacks, Inc., resumed operations, having been 
out of production in 1947 while moving its plant from Texas to Loui- 

siana. Witco Carbon Co., Witco Hydrocarbon Corp., and Sid Richard- 
son Carbon Co. entered the industry as producers in 1948. 
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Number and capacity of duca E penig operated in the United States, 


Total daily capacity 
Number of plants (pounds) 


State or district County or parish 
California. ............... ll... Contra Costa..........|-.--.- 
eh RA A ¡ey CA 2 
Louisiana...................... Avoyelles.............|----.- 
Evangeline............ ].....- 
Ouachita.............. 
Richland...... ........]----..]--.--- 
Total Louisiana..........|......-......-.......... 
New Mexico.............--...-. ¡7 MEE 
Oklahoma...................... Pontotoc.............. 
Texas.............-2..- 
Total Oklahoma. ........].-....-..-.............- 
exas: aE 
Panhandle district ......... CaTSon....---------. 
Oray A 
Hutchinson. .......... 
o EE 


A AA AS | —À—— | MM 


Total Panhandle district |... 0oocc....- 
Rest of State ooo... AT8DS88..............- 


—_ | ————— | | ————  _  _-— 


Montgomery ..........]..--.- 
N 


Aa EE 


— M E ËTT ell | eee ae 


Total rest of State... Le 
Total Texas... EE 


— | cs. fre | ——— E 
—————— | | | | AA. 


—M| —— | — | rs | .———————— 


1 ] plant in both Carson and Hutchinson Countles tabulated under Hutchinson County. 


DEMAND—SALES 


Domestic consumption as indicated by manufacturers’ sales 
decreased 7 percent in 1948 to 932,433,000 pounds. Export sales 
increased 1 percent to 321,915,000 pounds to make the year's total 
demand 1,254,348,000 pounds, compared with 1,319,760,000 pounds 
in 1947. "The trend toward increasing consumption of furnace black 
was reversed in 1948, as demand fell 9 percent. Contact-black 
sales declined only 1 percent. 

The month-to-month trend in sales of contact blacks showed a 
gradual decline throughout 1948. Sales of furnace blacks declined 
through September, after which there was a sharp increase. 

'The rubber industry consumed 93 percent of all carbon blacks sold 
domestically in 1948. This is a slight decrease from the 94-percent 
consumption of 1947. Consumption of virgin rubber in the United 
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States decreased 5 percent in 1948, while carbon-black consumption 
by the rubber industry at the same time decreased 8 percent. If 
95,000,000 pounds of carbon black are allowed for use in reclaimed 
rubber during 1948, the over-all domestic use of carbon black in 
virgin rubber dropped from 752 pounds to 706 pounds per long ton of 
virgin rubber used. This decline reflects the increasing use of natural 
rubber, which requires a lighter carbon-black loading than do syn- 
thetics. Of the total virgin rubber processed in this country during 
1948, natural rubber comprised 58 percent compared with 50 percent 
in 1947. This swing to natural rubber is also responsible for the 
increasing amount of channel blacks being used. 

Carbon-black usage by the ink-manufacturing industry remained 
essentially unchanged in 1948, increasing by 176,000 pounds to 
32,436,000 pounds. This maintains the record high established in 
1947 but does not continue the correlation established with newsprint 


FicuRE 2.— Production and deliveries of carbon black, 1928-48. Production in “Other Texas” includes 
Oklahoma and Wyoming in 1932-35, 
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consumption. The American Newspaper Publishers Association 
reports that newsprint consumption in this country increased 8 
percent to 5,141,000 short tons in 1948. 

The greatest proportionate decline in consumption took place in 
the paint industry, which used 6,799,000 pounds of carbon black in 
1948, 16 percent less than in 1947. Sales of paint products as a 
whole, after correction for change in price index, increased 5 percent 
in 1948. The decline in carbon-black consumption by this industry 
is & continuation of last year's trend, when consumption was 13 per- 
cent below that of 1946. This brings usage almost back to the 
prewar level of approximately 6 million pounds per year. 


Sales of carbon black for domestic consumption in the United States, by uses, 
1944-48, in thousands of pounds 


Use 1944 1945 1946 1947 1948 
AO o DN 73 804,386 | 941, 464 | 943, 580 870, 564 
|| AAA A MN. 24, 479 22, 824 29, 561 32, 260 32, 436 
A A ee hee eee §, 315 7, 421 9, 312 8, 137 6, 799 
A tul) A aeaa 12, 616 11, 631 18, 318 16, 707 22, 634 
e AAA re i oa eso 780, 439 | 846, 262 | 998,655 |1, 000, 684 932, 433 


Producers’ stocks of carbon black increased from 75,112,000 pounds 
on January 1, 1948, to 118,243,000 on December 31. Contact-black 
stocks increased throughout the year from an inadequate minimum on 
January 1 to a 16-day supply of 27,646,000 pounds at the end of the 
year. The stock of furnace blacks, which was satisfactory at the 
end of 1947, increased 25 million pounds during the first half of 1948 
and leveled off for the remainder of the year close to 90 million pounds. 
This stock is equivalent to a 54-day supply based on December 
shipments. 

Producers’ stocks of carbon black, although not well-balanced by 
principal grades, were not abnormally high in 1948, being approxi- 
mately the size of stocks held in the late 1930’s when demand was less 
than half as great as at present. Stocks of contact and furnace type 
held by producers as of December 31, 1944-48, were as follows, in 
pounds: 


Year Contact types Furnace types Totat 
rr "— PO 58, 036, 000 11, 207, 000 69, 243, 000 
EES 64, 956, 000 37, 049, 000 102, 005, 000 
HE MEER 17, 006, 000 59, 222, 000 76, 228, 000 
E EE 8, 619, 000 66, 493, 000 75, 112, 000 
E AA eka 27, 646, 000 90, 597, 000 118, 243, 000 
PRICES 


The average value of all carbon blacks produced in the United 
States in 1948 was 5.88 cents per pound f. o. b. producing plants. This 
is a rise of 0.52 cent per pound from the 1947 average. Contact blacks 
advanced 0.94 cent pa er to 7.28 cents, while the average value 
of furnace types declined 0.04 cent to 4.35 cents per pound. The rise 
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in natural-gas average cost from 3.57 to 4.73 cents per thousand cubic 
feet accounts for 0.68 cent per pound of the rise in value of contact 
types, but furnace-black value declined despite rising gas costs. 
Furnace-black prices are less influenced by gas costs because of the 
higher yields obtained. The spread between the average unit value 
of contact and furnace blacks has now widened to 2.93 cents per pound. 

The published market prices of ordinary rubber grades of channel 
blacks increased 1 cent per pound in 1948, according to Oil, Paint 
and Drug Reporter, and the prices of the common furnace blacks 
(that is, semireinforcing and high-modulus) remained unchanged 
throughout the year. The rubber grades of channel black increased 
0.5 cent per pound on January 1, 1948, and a like amount on April 
1 to a price of 7.32 cents per pound for carloads in bags f. o. b. plant. 
Fine-furnace-black prices increased on the same dates by 0.50 and 0.82 
cent per pound, respectively, to make its price equal to that of the 
rubber channel blacks. 


Prices of carbon black in carlots, f. o. b. plant, 1940-48, in cents per pound 
[Oil, Paint and Drug Reporter] 


Channel blacks Furnace blacks 
Semirein- High- ; 
Ordinary rubber : Fine 
Date of cbange grades 1 ne moo ds grades 

SRF) | (HMF) (FF) 

Bags Bulk Bags Bags Bags 
A eras cca eie esse 2. 425 2. 30 3.00 AAA AA 
ADE. 1; 10- AA A 2. 65 2. 50 d. 00 A Select ecw 
Jul LOA oe o des oo ee 2. 925 2.75 8.004 SIC ENE, 
Apr IHl EE 3.175 3. 00 "EN NA eo 
July 1; Ar do a ie 3.35 3.15 8.00 AN EE 
NEE EE 3. 55 3. 30 RE EE 
Apr. 1, 1944 EE 3.55 3.30 3. 50 0.00 EE 
J80:1.10481..1. case ceras 5. 25 5. 00 3. 50 5.00 irs s ee B 
Oct. 1,1946 EE 5.75 5. 50 3. 50 OOO esca e 
Jan. 1; TE 6. 32 6. 00 3. 50 5. 00 6. 00 
Oct: PE AMA E 6. 32 6.00 3. 50 5. 00 6. 00 
Jan. T; IHS EE 6. 82 6. 50 3. 50 5.00 6. 50 
ADr.1, AAA nM E ETE 7. 32 7. 00 3. 50 5. 00 7. 32 


1 Chiefly easy-processing (E PC) and medium-processing (MPC) but also includes hard-processing (HPC) 
and conductive (CC) channel blacks. 
2 Office of Price Administration ceiling prices. Average realization on sales to the Rubber Reserve Com- 


pany was generally higher. 
FOREIGN TRADE ' 


Imports.—Imports of carbon black in 1948, except for 40 pounds 
from Germany, came exclusively from Canada. The quantity of 
“vas black and carbon black" imported from Canada in 1948 was 
74,100 pounds compared with only 25 pounds in 1947. The declared 
value of this material was 12.2 cents per pound. Acetylene-black 
imports reached & record high of 10,145,681 pounds, valued at 
$1,284,539, an average value of 12.7 cents per pound compared 
with a 1947 value of 10.9 cents per pound when imports were 
7,639,716 pounds. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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Exports.—Exports of carbon black in 1948 gained 1 percent 
to 321,915,000 pounds. The unit value of the exported blacks was 
8.86 cents per pound compared with 8.41 cents per pound in 1947. 
Shipments to Russia and Poland were cut off entirely in 1948, and 
Germany received carbon black from the United States this year for 
the first time since the war. Japan's imports have increased sharply 
since it began receiving shipments in 1947. 

Carbon-black exports to individual countries fluctuate so widely 
from year to year that it is difficult to generalize concerning their 
usage trends. However, among those countries whose purchases from 
the United States are still increasing are Austria, Chile, Indonesia, 
Mexico, Peru, and Switzerland. The United Kingdom is still the 
largest export customer, and its purchases increased by 10.5 million 
pounds to 102 million pounds. Those countries with a decreasing 
purchasing trend are China, Czechoslovakia, Portugal, and Yugoslavia. 


Carbon black exported from the United States, by months, 1947-48 
(U. S. Department of Commerce] 


Pounds 
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Carbon black exported from the United States, by countries, 1946-48 
(U. S. Department of Commerce] 


1946 1947 1948 
Country beem gg eg 
Pounds Value Pounds Value Pounds Value 

Argentina... e 6, 988, 074 $602, 767 | 10,112, 153 5, 655 5, 764, 671 $551, 665 
Australi&............-........ 12, 523, 962 1, 015, 150 | 15,159, 188 1, 412, 446 | 15,155, 026 1, 396, 873 
Austria das 141, 050 6, 212 493, 650 33, 585 1, 910, 300 162, 663 
Beigium-Luxembourg........| 3,731, 625 265, 362 | 11, 928, 375 1, 082, 997 6, 718, 745 697, 691 

|g: IA NEP RUE 6, 403, 875 466, 474 | 11, 341, 072 929, 232 8, 810, 209 816, 433 
Canada- A etek 42, 087, 414 2, 036, 554 | 56, 382, 871 3, 050, 370 | 51, 620, 189 3, 094, 028 
Chile. ZE 965, 885 1, 129, 875 100, 488 | 1,434, 215 124, 624 
a MA esL RIud 4, 521, 187 425, 975 1, 544, 745 149, 277 825, 659 88, 428 
Colombía....................- 565, 139 54, 862 1, 673, 236 138, 953 1, 043, 288 98, 623 
Edo E A dosi aeaea 1, 028, 072 72, 066 1, 198, 260 81, 238 272, 240 24, 225 
Czechoslovakia............... 2, 974, 425 165,960 | 2,217, 088 157, 982 436, 250 42, 319 
Denmark ....--.-..2.--- 2-22. 1, 766, 495 126, 013 1, 736, 500 167, 765 2, 925, 915 293, 939 
(eeh SE 46, 698, 747 2, 954, 845 | 37, 541, 122 2,934,075 | 46, 481, 544 4, 219, 264 
Finland... oer rosca 2, 029, 210 148, 825 615, 875 59,184 | 1,098, 350 104, 155 
ee EE EE, rui ecce s cose EE 1, 416, 100 135, 742 

o CANA A eee cee 425, 950 37,159 367, 250 35, 011 
India and Pakistan........... 8, 126, 276 570, 511 7, 625, 445 606, 891 | 13, 033, 382 1, 218, 818 
Indonesia. .................... 117, 675 10, 955 975, 600 15, 358 L 982, 276 187, 290 
Ireland... cool cc eee e 1, 375, 550 110, 626 1, 386, 313 142, 505 1,125, 675 121, 617 
AAA AA 10, 119, 318 608, 382 | 19, 078, 369 1, 451, 272 | 10, 580, 964 990, 559 
JR AD eh dae A MEME RES 50, 000 6, 000 3, 570, 100 281, 752 


Malaya, Federation of.........| 462,300 39, 573 723, 050 56, 695 144, 250 13, 982 
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Carbon black exported from the United States, by countries, 1948-48—-Con. 


1946 1947 1948 
Country 
Pounds Value Pounds Value 

Mexloo........................ 6, 22A, 266 $328,486 | 6, 8, 049, 796 $6524, 814 
Netherlands.................. 4, 031, 610 297,173 | 4,414, 944 452, 962 | 3,955,110 361, 290 
New Zealand................. , 326 83, 423 | 2,293, 501 187,447 | 1,654, 652 162, 251 
IN ..-----------2-22 2. 1, 787, 925 113, 523 | 1,384, 170 125, 924 | 1, 386, 950 129, 174 
A Ree resus 490, 956 38, 867 710, 410 66, 315 863, 813 76, 527 
Poland and Danrig........... 339, 200 13, 528 448, 000 36,0605 E ERROR PARE 
IL eenegen Sg 746, 752 53, 761 714, 742 65, 591 394, 650 41, 618 
SPA WEEN 5, 971, 900 399, 665 3, 199, 225 266, 665 4, 314, 850 412, 207 
e Lo AA 949, 230 478, 407 | 7,150, 399 636, 061 | 5,019, 042 464, 277 
Switzerland..................- 2, 461, 045 204, 023 1, 666, 840 145, 326 2, 789, 369 2:0, 445 
Union of South Africa........| 8,598,967 649, 627 | 11, 625, 340 1, 284, 300 | 11, 208, 660 1,013, 913 
Uruguay... lt 710, 900 47, 049 875, 550 74, 040 172, 525 16, 147 
US S Roa ec Rud 555, 000 50 500, 000 Aro SEMEN TEE 
United Kingdom............. 75,824,863 | 5,367,506 | 91,891, 486 | 9,320, 271 |102, 379, 289 | 10,057, 257 
Venezuela.................-.- , 250 25, 359, 920 501 QS 31. 953 
Yugoslavia... ................ 568, 300 26, 459 550, 22, 085 110, 230 17,136 
Other countries............... 1, 965, 011 159, 933 1, 522, 170 151, 692 1, 595, 225 143, 905 

Total......------------- 271, 084, 780 18, 088, 432 |319, 075, 705 26, 848, 636 321, 914, 579 | 28, 523, 515 


The return of natural rubber to the domestic rubber market per- 
mitted an increase in the percentage used relative to the synthetic 
roduct. This reversion to natural rubber was accompanied in 1948 
y a growing consumption of contact blacks in preference to the fur- 
nace blacks which became so important in synthetic compounding. 
With compounding following this pattern, a major factor in the future 
course of the carbon-black industry will be the ability of synthetic 
rubber to compete, on its own merits, with the natural product. 

Regardless of merit, a certain quantity of synthetic material must 
be incorporated in rubber products to maintain our rubber self- 
sufficiency; but beyond this, synthetic rubber production will depend 
upon the price and service competition it can offer. 

The brightest hope of synthetic rubber standing on its own has been 
the excellent properties deem by so-called “cold rubber." "This is a 
synthetic rubber manufactured under refrigerated temperature 
conditions. Tire tread compounded from this material apparently 
wears longer than that made of natural rubber. "The other properties 
of “cold rubber” fall between those of ordinary synthetic and natural 
rubber. The Reconstruction Finance Corporation has authorized 
that half of the operating svnthetic rubber capacity be converted to 
this process, which will give a “cold-rubber” capacity of nearly 200,000 
tons per vear by the middle of 1949. 

Paralleling the development of “cold rubber" has been an improve- 
ment in the reinforcing properties of furnace blacks. The particle 
size of these new blacks has been reduced to that of easv-processing 
channel black, and their surface characteristics are such that thev are 
more highly reinforcing than channel black of the same fineness. 
These highly reinforcing blacks, called “very fine furnace,” *'reinforc- 
ing furnace," and *“hish-abrasion furnace," increase the abrasion resist- 
ance of both natural and synthetic rubber above that obtainable with 
easy processing channel. Channel blacks give so excellent à product 
with'natural rubber that their use in natural should not be materially 
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affected by the new furnace types. However, both standard and low- 
temperature GR-S have given their best performance when com- 
pounded with the new types of furnace blacks, and demand for 
synthetics and these blacks should be closely related. 

The coarser type of furnace black, semireinforcing furnace, now 
enjoys an economic advantage over channel black because of the high 
yield of this furnace process. The yield from natural gas of the 
fine furnace blacks, however, is less than one-third that obtained 
when semireinforcing grades are produced. Because of the low yield 
of the fine grades of furnace black and the reduced rate &t which 
they can be produced, the cost advantage over channel black tends 
to disappear. At the end of 1948, rubber grades of channel black 
and fine furnace black were quoted at the same price. 

Two methods have developed for producing these highly reinforcing 
furnace blacks. One, just discussed, uses natural gas as feedstock. 
To realize a reasonable yield from this method, additional equipment 
must be installed at the furnace plant to preheat the gas, and the 
process is difficult to control. 'The other procedure is to use an oil 
feed or a combination of gas and oil. This method has been gaini 
m favor, and higher yields and throughputs have been obtaine 
than with ge alone. Gas is still a cheaper source of carbon than oil. 
The growth of this process will depend in large measure upon the 
relative price of natural gas and petroleum fractions in the future. 

The practicability of PoE carbon blacks from liquid-petroleum 
fractions will have a decentralizing effect on the industry because 
transportation and storage is a lesser problem for oil in many areas 
than for gas. One plant is operating in Wales and two are now 
scheduled for construction in England, our largest export customer 
for blacks. Both of these will be furnace-type plants and will use a 
liquid feedstock. One, to be operated by Philblack, Ltd., under a 
licensing agreement with Phillips Petroleum Corp., will be financed 
privately and produce 20 million pounds per year of carbon black. 
The other plant, the first to be approved under the guaranteed invest- 
ment plan of the Economic Cooperation Administration, will be 
operated by Cabot Carbon, Ltd., a subsidiary of Godfrey L. Cabot, 
Inc. This plant is scheduled to prone 10 million pounds of black 
per year and to be in full operation by the end of 1950. 
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GENERAL SUMMARY 


RODUCTION and apparent consumption, as indicated by mill 

shipments of cement in 1948, increased sharply over the precedi 

year's totals. The efforts of the industry to pace demands gess 
in the greatest output of cement in history. Total production of 
208,888,511 barrels of hydraulic cements was 10 percent greater than 
in 1947. The gains were reflected in all types (portland cement and 
other hydraulic cements—natural, masonry, puzzolan, and hydraulic 
lime). The pcne industry operated at 81 percent and the 
remainder of the hydraulic cement industry at 99 percent of produc- 
tive capacity during 1948. Mill shipments of portland cement, which 
totaled 204,304,662 barrels, represented an increase of 9 percent over 
the 1947 figures—an all-time record. Shipments of other hydraulic 
cements increased 15 percent. Stocks of all hydraulic cements at mills 
on December 31, 1948, amounted to 11,365,729 barrels, 12 percent 
greater than at the end of 1947. 

The average net mill realization per barrel of portland cement 
reached $2.18—an increase of 28 cents over the 1947 price. Other 
hydraulic cements, as a group, reported a gain of 32 cents a barrel 
to $2.29. 

The long-term trend, as indicated by the moving 12-month total 
of production of finished portland cement in the Bureau of Mines 
Monthly Cement Reports, continued the climb started in 1945 and 
reached a record high in December 1948. 

Monthly production during 1948 totaled 14.5 million barrels in 
January, declined slightly in Toner. increased gradually through 
August, declined again slightly in the following month, and reached 
a high for the year of 19.3 million barrels in October. From this 
point production dually declined to a year-end output of 17.4 
million barrels. The monthly average for the year exceeded 17 
million barrels. 
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Salient statistics of the cement industry in the United States, 1944-48 ! 


1944 1945 1946 1947 1948 
Production of finished cement: 
Portland. .................... barrels..| 90, 905, 696| 102, 804, 884| 164, 064, 188| 186, 519, 347| 205, 448, 263 
Masonry, natural, and puzzolan (slag- 
lime) rs ee barrels..| 1,246,703] 1,483,763]  2,474,074|  2,951,098| 3,440,248 
Total production.............- do....| 92,152,399| 104, 288, 647| 166, 538, 862| 189, 470, 445| 208, 888, 511 
Capacity used at portland-cement 
ee ee percent.. 37.8 42.5 67.9 74.9 80.8 
Production of portland-cement clinker 2 
arrels..| 90, 508, 803| 102, 702, 976| 165, 128, 408| 187, 602, 420| 207, 544, 072 
Active plants: : 
e AT EE 151 145 153 150 150 
Masonry, natural, and puzzolan (slag- 
Ume) A E 9 9 9 9 9 
Shipments from mills: 
Grtlabd. AAA barrels..| 94,271,881| 106, 353, 595| 169, 567, 593| 187, 491, 869| 204, 304, 662 
Valde ll.  ail.ndcsgedeBewllsosssecWe $150, 357, 754|$173, 337, 010/$292, 396, 343|$356, 213, 976/$445, 678, 073 
Per barrel........................ $1. 59 $1. 63 $1.72 $1. 90 $2. 18 
Masonry, natural, and puzzolan (slag- 
IR EE barrels..| 1,320,274] 1,479,513}  2,533,106| 2,027,885| 3,375,135 
WRG EE $1, 638,892] $2,093,848| $4,155,171| $5, 764,398] $7,734,289 
Per barrel. A A $1. 24 $1. 42 $1. 64 $1. 97 $2. 29 
Total shipments............ barrels..| 95, 592, 155| 107, 833, 108| 172, 100, 699| 190, 419, 754! 207, 679, 797 
Való- co wecudetereeevecccece ceeds $151, 996, 646,$175, 430, 858 $296, 551, 514/ $361, 078, 374|$453, 412, 362 
Stocks at mills, Dec. 31: 
Portland: 
Finished cement..........barrels..| 19,952,711] 16,454, 775| 10, 969, 755| 4 10, 011, 607] 5 11, 155, 208 
Clin ke? A do....| 5,328,986] 4,462, 633| 3,886, 443| 43,605,299] 53,781, 254 
Masonry, natural, and puzzolan (slag- 
Ir AA barrels... 166, 889 170, 324 112, 031 4 145, 408 3 210, 521 
Tm POrtS coo La eene recor -MMMM do.... 169 323 3,734 4, 606 282, 852 
EXDOFES iu daa do....| 4,040,405} 6,474,721] 5, 163,362] *0,771,250| 5,922,103 
Apparent consumption ?.............d0....| 91,551,919| 101,358, 710| 166, 941, 071/* 183, 454, 387| 202, 040, 48? 


! Figures include Puerto Rico and Hawail. 

3 Compiled from monthly reports by producers. 

1 Value received f. o. b. mill, excluding cost of containers. 

* Revised figure. 

5 Subject to revision. 

$ 198, 723 barrels, valued at $839,916, shipped under the U. S. Army Civilian Supply Program, is excluded 
from exports shown but is deducted from apparent consumption. 

? Shipments from domestig mills plus net imports. 


Monthly shipments from mills in 1948 followed the prewar seasonal 
attern, but at a much higher level. With the exception of 2 months, 
February &nd October, monthly shipments were higher in 1948 than 
in the preceding year. Mill shipments amounted to 9.2 million 
barrels in January, declined in February, increased gradually to 21.4 
million barrels in June, and declined again in the following 3 months 
until another peak of 20.3 million barrels was reached. Shipments 
then declined to 12.7 million barrels in December. 

Consumption trends of portland cement in 1948, as indicated in 
figure 1, are about the same as in the previous year. The Middle 
States ! were the leading consuming region. 

The improvement and expansion program of the cement industry 
continued in 1948, as three new wet-process plants were put into 
operation. The Ideal Cement Co., of Denver, Colo., started opera- 
tion during the year of its “twin” plants at two locations where it 
also operates two dry-process plants—the Colorado Portland Cement 
Division, Portland, Colo., which began operating in June, and the 
Union Portland Cement Division, Devils Slide, Utah, which started 
producing in October. The Carolina Giant Cement Co., Philadel- 
phia, Pa., started production in December from its new plant at 


1 The States comprising each region are found in Minerals Yearbook, 1945, p. 1222. 
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Harleyville, S. C. Other developments include the proposal of the 
Lehigh Portland Cement Co., Allentown, Pa., to build a new plant 
on & 9,500-acre site near Flagler Beach, Fla. "The raw material will 
be coquina limestone found near the site. Although final details have 
not been concluded, a new 10-million-dollar wet-process plant is 
proposed for construction near Banning and Palm Springs, Calif. 
Action is delayed, however, by a zoning ordinance which would bar 
construction of the plant. Existing installations were improved by 
numerous cement companies during the year. The Portland Point, 
N. Y., plant of the Pennsylvania-Dixie Cement Corp. remained in- 
active during 1948, and the Pap Northampton, Pa., plant of 
the Universal-Atlas Cement o., after being kept in a ‘stand-by 
condition for a number of years, was dismantled during the year. 
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FIGURE 1.—Trends of indicated consumption ji td cement in continental United States, 1923-48, 
y regions, 


The United States Supreme Court decision of April 26, 1948, on the 
basing-point price system has apparently left much confusion and 
many interpretations in its wake. The cement companies, in general, 
have abandoned the multiple-basin me pou delivered price and are 
seling their product at prices f. o. b. the shipping point or, if the 

urchaser desires, at & delivered price reflecting full freight charges 

rom shipping point to destination. At least one E ny, it is 
reported, is adhering to the competitive sales polic ect before 
the multiple-basing-point system was outlawed. The United States 
Senate named a special committee to study the effect of the Supreme 
Court's decision. 
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PRODUCTION, SHIPMENTS, AND STOCKS 
PORTLAND CEMENT | 


In 1948 the output of portland cement constituted 98 percent of the 
total output of hydraulic cements. "This production came from 150 
active plante located in 35 States and Puerto Rico. One new plant 
b operating in December 1948, but no shipments were made from 
it Janas the year. 

Production in 1948 was greater in all districts, as grouped by the 
Bureau of Mines, than in 1947. In continental United States the 
increases ranged from 4 percent in the Alabama district to 19 percent 
in the Colorado-Wyoming-Montana-Utah-Idaho district. The Puerto 
Rico district production increased 30 percent over the preceding year. 
Quantitywise, the Eastern EM eet and district led with 
an output of 33,589,877 barrels, followed by California with a 24,601,- 
§92-barrel production. The following districts produced more than 
10 million barrels in 1948: Texas, New York-Maine, Indiana-Ken- 
tucky-Wisconsin, Michigan, and Ohio. These seven districts sup- 
plied 58 percent of the total output. | 

Shipments of finished portland cement were also greater in all dis- 
tricts in 1948 than in 1947. The increases ranged from 4 percent in 
the Indiana-K entucky-Wisconsin district to 17 percent in the Oregon- 
Washington district, while a gain of 28 percent was registered in the 
Puerto Rico district. 

Stocks of finished cement were 11 percent greater on December 31, 
1948, than on the same date of the preceding year. Seven districts 
(including Puerto Rico) show decreases in stocks from the 1947 total, 
and 12 reported increases ranging from 1 percent in the Eastern 
Missouri-Minnesota-South Dakota and Kansas districts to 116 percent 
in the Colorado-Wyoming-Montana-Utah-Idaho district. The trend 
of month-end stocks of ¿like in 1948 varied slightly from the pre- 
ceding year's pattern. The peak was reached in March instead of 
May, as in the previous year. The decreases continued gradually to 
the low for the year in November. 
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FIGURE 2.— Trends in end-of-month stocks E finished portland cement and portland-cement clinker 
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Stocks of finished portland cement and portland-cement clinker at mills in the 
United States ! on Dec. 31, and yearly range in end-of-month stocks, 1944-48 


Range 
Dec. 31 
( ) Low High 
Month Barrels Month Barrels 
rose{ Cement. ...---.| 19,952, 711 | October............. 16, 049, 000 | February...........|] 25,073,000 
Clinker......... 5,329, 000 | November.......... 4, 856, 000 | April................ 6, 687, 000 
1 Cement........ 16, 454, 775 | October... 12, 385, 000 | February........... 22, 171, 000 
Clinker......... 4, 462, 633 | November..........| 4,022,000 | March, 6, 185, 000 
1 Cement. ....... 10, 969, 755 etober............. 7,298,000 | February -------| 20, 034, 000 
TI 3, 886, November.......... 3, 512,000 March. 6, 281, 000 
1947 Cement........| 210,011, 607 | October............. 5, 668, 000 |... DO. 22, 178, 000 
Clinker......... 1 3, 605, November.......... 2, 929, 000 BY MCN PR RN 6, 353, 000 
tas Cer -.2---.| ? 11, 155, 208 ctober............. 6, 094,000 March... 20, 886, 000 
Clinker... 33,781, 254 | November... 2, 781, 000 |..... o Va EE 6, 072, 000 
1 Includes Hawaii and Puerto Rico. 
3 Revised figure. 
3 Subject to revision. 


NATURAL, MASONRY (NATURAL), AND PUZZOLAN CEMENTS 


In 1948, as in the previous year, nine cement plants produced 
hydraulic cements other than portland. Output, shipments, and stocks 
in 1948 were, respectively, 17, 15, and 45 percent greater than in the 
previous year. Producers a Ee the consumption of 47,609 short 
tons of coal and of gas equivalent to approximately 3,927 short tons of 
coal. Statistics for the 5-year period 1944-48 are shown in the fol- 
lowing table. 


Natural, masonry (natural), and puzzolan (slag-lime) cements produced, shipped, 
and in stock at mills in the United States, 1944-48 


Production Shipments SC on 


ec. 31 


Active Barrels (376 


o. 


Barrels (376 


Value Barrels (376 


plants pounds) pounds) 
Ir A A Ccenete sess $1, 638, 892 166, 889 
A E ES 2, 093, 848 170, 324 
1948 EE 4,155,171 112,031 
AA cat ede 5, 398 1 145, 408 
ele 7 2 210, 521 


! Revised figure. 
2 Subject to revision 


TYPES OF CEMENT 


A break-down of the total production of portland cement by 
various types for the 1944-48 period is shown in the accompanying 
table. 1th the exception of high-early-strength cement, the output 
of all types increased in 1948 over that reported in the previous year. 
The quantity of air-entrained cement produced and shipped, first 
reported separately to the Bureau of Mines in 1945, showed substantial 
gains over the previous year's figures. Increases in sales of sulfate- 
resisting, type V, and white cements are noteworthy. 

Prepared Masonry Mortars.—Production of these mixed materials 
in 1948 was reported by 86 plants and totaled 10,523,545 barrels. 
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Shipments reached 10,321,781 barrels valued at $26,226,385—an 
average of $2.54 per barrel. These data are not included in the 
statistical tabulations in this chapter, but the portland cement used 
in manufacturing these mixtures is included. 


Portland cement produced and shipped in the United States,! 1944-48, by types 


Shipments 
Active | Production 
Type and year plants (barrels) Value 
Barrels 
Total Average 
SE use and moderate heat (types I 
an : 
A 151 83, 576, 685 86, 933, 387 | $135, 564, 313 $1.56 
A rer 145 89, 922, 894 93, 379, 480 | 148, 653, 647 1.59 
UI node eE 153 139, 173, 936 144. 038, 503 244, 051, 517 1. 09 
EE 150 | 157,525, 464 | 158, 637,287 | 297, 619, 024 1.88 
A A AIRE 150 | 174,909,904 | 173,365, 414 | 374, 584, 386 2.16 
High-early-strength (type III): 

ME EE 97 5, 135, 204 5, 190, 092 10, 278, 215 1.98 
LU LH 103 5, 487, 460 5, 602, 875 11, 280, 392 2.01 
A A ee DuC 111 6, 716, 488 7, 183, 209 14, 977, 117 2. 09 
MS -—————— on Uo(———— 92 6, 015, 985 5, 899, 830 13, 284, 390 2. 25 

ESTE DUI M PUT e EM 92 5, 513, 312 5, 615, 894 14, 224, 177 2 53 
Low heat (type IV): 

Die ee at ian RESET cea eases 4 441, 368 400, 998 554, 684 1.38 
1945 "rc ER 3 35, 715 30, 840 50, 358 1.63 
1040: oec o ele AE rode REED 3 139, 996 136, 541 248, 057 1.82 
A Usa eene E ue 5 125, 113 137, 469 252, 721 1.84 
IB. c AI A 3 135, 871 153, 994 306, 962 1. 99 

Sulfate-resisting (type Ke 

104 E 4 100 1, 647 3, 280 1. 99 
bl orte E ERIS 4 5, 141 3, 915 7, 952 2. 03 
UE 4 65, 880 60, 950 125, 204 2 05 
A A 5 64, 126 94, 455 231, 523 2. 45 
ee 6 204, 862 163, 127 505, 710 3.10 

Oil-well 
at AA RCM URS 15 938, 872 931,371 1, 802, 361 1.94 
eege eebe 16 1, 231, 756 1, 305, 493 2, 499, 739 1.91 
¡E AAA RE Laer 17 1, 510, 843 1, 568, 881 3, 110, 351 1. 98 
FEELER AN 18 1, 701, 305 1, 708, 719 3, 592, 577 2.10 
Se Ee 14 1,817, 746 1, 966, 854 4, 972, 499 2. 53 
te 
EEN 6 302, 543 322, 443 1, 303, 440 4.04 
RA II seme 5 425, 299 456, 210 1, 859, 070 4. 08 
p A DM PPM 5 774, 215 797, 194 3, 299, 200 4. 14 
A eee ta es 4 , 323 837, 3, 762, 417 4. 49 
TUG A RENTRER EO RD EE 4 1, 034, 500 1, 005, 356 4, 510, 169 4. 49 
Portland-puzzolan: 

IM AA Sees 4 290, 013 244, 858 337, 250 1.38 
A A A O 3 212, 156 250, 944 389, 482 1.55 
e A E ee DN REDE 5 1, 092, 607 1, 091, 854 1, 696, 870 1. 55 
JMT- tee 5 1, 519, 961 1,529, 551 2, 970, 919 1.94 

LEE 6 1, 545, 584 1, 693, 207 3, 733, 436 2 2 

Air-entrained: 

A e A A 52 5, 075, 332 4, 903, 355 7, 713, 719 1.59 
EE 69 13, 765, 384 13, 850, 983 23, 173, 284 1. 67 
LEE 73 17, 850, 165 17, 768, 010 32, 350, 835 1. 82 

j| POEM EE 73 19, 421, 610 19, 453, 350 40, 322, 716 2.07 

Miscellaneous: * 

IL E 21 220, 851 247, 085 514, 211 2 08 
UE 11 409, 131 420, 483 822, 651 1. 96 
EE 21 824, 839 839, 478 1, 714, 743 2. 04 
AAA AA eZ 2 861, 905 879, 059 2, 140, 570 2. 44 
Doo RM M DP HIM, 20 864, 874 887, 457 2, 518, 018 2. 84 


1 Including Puerto Rico and Hawali. 

3 Includes air-entrained and Vinsol resin cements classed as modifled cements by producers, 
3 Figures reported separately for the first time in 1945. 

4 Includes hydroplastic, plastic, and waterproofed cements. 
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CAPACITY OF PLANTS 


The aggregate annual capacity of all portland-cement plants in 
1948, as reported to the Bureau of Mines, increased 2 percent over 
that reported in 1947. 

The over-all rate of operation in 1948 was at 81 percent of total 
capacity. As indicated in the following table, the percentage of 
capacity utilized gained in all but two operating districts—Virginia- 
Georgia-Florida-Louisiana-South Carolina and Colorado-Wyoming- 
Montana-Utah-Idaho. In the continental United States the increases 
in percentage points ranged from 1 in the Iowa district to 17 in the 
Eastern Pennsylvania-Maryland district. An increase of 21 percent 
was recorded in the Puerto Rico district. The percentage of capacity 
used in each month of 1948 was higher than in the corresponding 
months of 1947 and—with the exception of a slight decrease in Febru- 
ary from January figures—followed the seasonal pattern of low rates 
in the first quarter and & steady increase to & peak in September 
and October, with a decline at year end. 


Portland-cement-manufacturing capacity of the United States, 1947-48, by districts 


Percent of ca- 


Estimated capacity (barrels) | p.city utilized 


District 
1947 1948 1947 1948 

Fastern Pennsylvania and Maryland................... 42, 819, 325 38, 943, 325 69.1 86. 3 
New York and AMaune .......-.... LLL Ll LLL cllc. ll... 17, 391, 715 17, 561, 640 69.8 76.9 
e EE EE 12, 483, 515 12, 952, 515 75.2 77.5 
Western Pennsylvania and West Virginia............... 13, 961, 300 13, 961, 300 58.5 64.0 
lr: AN A A 12, 974, 046 14, 200, 000 78.7 80. 4 
A A ena ea EE 9, 864, 510 9, 864, 510 73.3 76.7 
Indiana, Kentucky, and Wisconsin....................- 17, 908, 000 17, 989, 163 65.0 68.6 
pd AM A 10, 980, 810 11, 177, 650 86. 6 88.6 
TENES c. os EE 7, 417, 000 7, 357, 000 79. 6 91.4 
Virginia, Georgia, Florida, Louisiana, and South Caro- 

EE, eher 7, 580, 000 9, 980, 000 80.7 71.5 
ION EE 7, 930, 000 8, 430, 000 79.9 80.7 
Eastern Missouri, Minnesota, and South Dakota........ 11, 322, 295 11, 387, 265 80. 7 84.8 
Kansas IA em CL ud leu eru DE e 9, 440, 000 9, 497, 000 75.5 83.5 
Western Missouri, Nebraska, Oklahoma, and Arkansas. 7, 670, 000 7, 850, 000 83.3 88. 7 
d EK A S Ple Mae LE A LEA A CE 14, 936, 000 16, 006, 000 83.4 85.6 
Colorado, Wyoming, Montana, Utah, and Idaho....... 4, 890, 000 7, 625, 000 93. 8 71.6 
Califor EE 29, 438, 702 29, 170, 000 71.4 84.3 
Oregon and Washington... 7, 600, 000 7, 780, 000 77.9 86. 6 
Puerto RCO seco ed os is 2, 500, 000 2, 540, 000 75.0 96. 1 

"Total. A AA 249, 107, 218 254, 272, 378 74.9 80. 8 


1 Soutb Carolina began producing in December 1948; no shipments made. 


Percentage of capacity used in the finished portland-cement industry in the 
United States, 1947-48 


12 months 


Monthly | +2 months Monthly 


ended— ended— 
1947 | 1948 
ee Ee 75 81 
A AA 7 82 
E EE 76 83 
EES riri 83 
wu sis 77 84 
MSc D uU 78 84 
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Total capacity of wet-process plants, as indicated in the accompany- 
ing table, increased slightly in 1948, in contrast to dry-process plants, 
whose capacity declined. The percentage of cement produced by wet- 
Wee plants in 1948, however, was maintained at about the same 
evel as in 1947. 

A grouping of the cement plants based on their estimated annual 
capacity 1s shown in the following table. Gains were registered in the 
1,000,000- to 2,000,000-, and 2,000,000- to 3,000,000-barrel-capacity 
groups, whereas the number of plants in the less-than-1,000,000-barrel 
class declined. 


Number of portland-cement plants in the United States (including Puerto Rico), 
by size groups, in 1948 


Number 

Estimated annual capacity, barrels: of plants 
Less than 1:000:000-- unos Re 26 
1,000,000 t0-2,000,000.. iodo testar od cas 96 
2,000,000 to 3,000,000_------------------------------------------- 18 
3,000,000 to 10,000,000... 5L ee ee de 11 

151 


* Capacity of portland-cement plants in the United States,! 1946-48, by processes 


Capacity 
Percent of capac- deben. Ton 
ity utilized troduced 
Process Thousands of barrels Percent of total p 


1946 | 1947 | 1948 


1946 1947 1948 1948 
KEE beet Sieg 125, 227 | 129,116 | 136,588 | 51.8 | 51.8 54.1 
Dry..........| 116,395 | 119,991 | 117,684 | 48.2 | 48.2 | 46.3 45.9 
Total...| 241,622 | 249,107 | 254, 272 ¡100.0 ee 0 |100.0 100.0 


1 Includes Puerto Rico and Hawali. | 
CLINKER PRODUCTION 


The output of clinker, the intermediate product of the industry, was 
11 percent greater in 1948 than in 1947. Peak production was reached 
in October, while stocks reached their greatest accumulation in 
March. Stocks of clinker on December 31, 1948, were 5 percent 
greater than those reported for the year-end 1947. 
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Portland-cement clinker produced and in stock at mills in the United States,! 
1947-48, by processes, in barrels of 376 pounds ? 


Plants Production Stocks on Dec. 31- 
Process A S 
1947 1948 1947 1948 1947 3 1948 4 
Mo tica 88 88 | 101,663,716 | 112,034,399 | 1,730, 515 1, 682, 172 
DW A MORD MECUNNMS 61 60 85, 938, 704 95, 509, 673 | 1,874,784 2, 099, 082 
Total IEA REUS 149 148 | 187,602, 420 | 207,544,072 | 3,605, 299 3, 781, 254 


! Including Puerto Rico. 

! Compiled from monthly estimates of producers. 
3 Revised figures. 

t Subject to revision. 


RAW MATERIALS 


For a great many years the principal raw materials for the manu- 
facture of portland cement in the United States have been limestone 
and clay or shale. In 1948, 71 percent of the output was made from 
this combination compared with 69 percent in 1947. Cement rock 
and pure limestone furnished 23 percent in 1948, while the com- 
bination of blast-furnace slag and limestone in 1948 supplied 5 percent 
of the output. As in the past several years, marl and clay supplied 
a minor part of the raw materials utilized by the cement industry in 
1948, accounting for only 1 percent of the total quantity used. 


Production and percentage of total output of portland cement in the United 
States,! 1900-14, 1926, 1929, 1933, 1935, and 1941-48, according to raw 
materials 


Cement rock and Limestone and clay y Blast-furnace slag 
pure limestone or shale ? Marl and clay and limestone 
Year 
Barrels Percent Barrels Percent Barrels Percent 
190. . .....| 5,960,739 70.3 1, 034,041 12.2 1,454, 797 17.1 32, 443 0,4 
1300.........| 8,503, 500 66. 9 2, 042, 209 16.1 2, 001, 200 15.7 164, 316 1.3 
19m 10, 953, 178 63.6 3, 738, 303 21.7 2, 220, 453 12.9 318, 710 1.8 
gs .....| 12, 493, 694 55. 9 6, 333, 403 28.3 3, 052, 046 13.7 462, 930 2.1 
KC ....| 15,173,391 57.2 7,526, 323 28.4 3, 332, 873 12. 6 473, 294 1.8 
195. 1 18, 454,902 52.4 | 11,172,389 31.7 3, 894, 178 11.0 1,735, 343 4.9 
IMM... | 23,806, 951 51.4 | 16, 532, 212 35.6 3,958, 201 8.5 2, 076, 000 4.5 
$ vll 25, 859, 095 53.0 | 17,190, 697 35.2 3, 606, 598 7.4 2, 129, 000 4.4 
Ian —. ....., 20,678, 693 40. 6 | 23,047,707 45.0 2, 811,212 5.5 4, 535, 300 8.9 
1889 . ....- 24, 274,047 37.3 | 32,219,365 49. 6 2, 711,219 4.2 5, 786, 800 8.9 
Ion, 26, 520, 911 34.6 | 39,720,320 51.9 3,307, 220 4.3 7, 001, 500 9.2 
1411... ......| 26,812, 129 34.1 | 40, 665, 332 51.8 3,314,176 4.2 7, 737, 000 9.9 
812... ......| 24, 712, 780 30.0 | 44,607,776 54.1 2, 467, 368 3.0 | 10, 650, 172 12. 9 
1913......---] 29, 333, 490 31.8 | 47,831, 863 51.0 3, 734, 778 4,1 | 11,197,000 12.2 
194... ......| 24, 907, 047 28.2 | 50,168, 813 56.9 | 4,038,310 4.6| 9,116,000 10.3 
199h, 1 44,090,657 26.8 |101, 637, 866 61.8 3, 324, 405 2.0 | 15,477, 230 9.4 
199N- A 51,077,034 29.9 | 97,623, 502 57.2 4, 832, 700 2.9 | 17,112, 800 10. 0 
13_......-.] 14,135, 171 22.3 | 43, 638, 023 68. 7 1, 402, 744 2.2 4, 297, 251 6.8 
IS lU 23,811,687 31.0 | 45,073, 144 58.8 1,478, 569 1.9 6, 378, 170 8.3 
1941. ........] 46, 534,193 28. 4 |102, 285, 609 62.3 3, 142, 021 1.9 | 12, 068, 646 7.4 
1942... 49, 479, 304 27.0 |115, 948, 373 63.4 3,009, 562 1.7 | 14,343,945 7.9 
Ia .....| 20, 915, 157 22.4 | 92,310, 018 69.2 2, 300, 636 1.7 8, 897, 977 6.7 
19844 Ll. 17, 609, 055 19. 4 | 65,478,178 72.0 2,078, 530 2.3 5, 739, U33 6.3 
E F cL 20, 383, 505 19. 8 | 73, 409, 831 71.4 2, 035, 236 2.0 6, 976, 312 6.8 
Ja. | 39, 070, 643 23. 8 |112, 142, 154 68. 3 2, 120, 500 1.7 | 10,130, 891 6.2 
1947... 2 43, 428, 201 23.3 |129, 338, 247 69.3 | 2,408,845 1.3 | 11.344, 054 6.1 
148.......__| 47, 559, 783 23.1 |144, 855, 487 10. 5 2, 020, 060 1.3 | 10,412, 933 5.1 


! Includes Puerto Rico and Hawali, 1941-48. 


! Includes output of 2 plants using oystershells and clay in 1926; 3 plants in 1929, 1933, and 1935; 4 plants 
Ip 1941-45; and 5 plants in 1946-48. 
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The tonnages of raw materials (exclusive of fuels and explosives) 
required for the production of portland cement in 1946-48 are given 
in the following table. Limestone, cement rock, and clay and shale 
constitute 94 percent of the total materials consumed. Except for 
sand and sandstone and miscellaneous items, which show decreases, 
all types of raw materials consumed in 1948 show gains over the 
preceding year's figures. 


Raw materials used in producing portland cement in the United States,' 1946-48 


Raw material 1946 1947 1948 
Short tons | Short tons | Short tons 

Cement Tock: a aii 10,781,078 | 11,728, 062 13, 046, 855 
Limestone (including oystershells)..........-.....----..-.-------.-- 34, 579, 673 | 40,034, 322 | 43, 489, 837 
EA EAN A A ME ge E 860, 708 563, 148 601, 716 
Clay and shale o a 4,845,224 | 5,373, 591 6, 440, 584 
Blast-furnace slag. --.----------------------------- eee 706, 986 864, 617 896, 474 
o A O EE ES 1,157,324 1, 445, 622 1, 507, 876 
Sand and sandstone (including quartz). 2... 460, 910 821,017 723, 769 
Iron materials MA 218, 634 257, 048 318, 106 
Alstad ege EE See 144, 139 147, 056 133, 716 
Total <a el 53,754,766 | 61,234, 483 | 67, 168, 934 

Average total weight required per barrel (376 pounds) of finished Pounds rounds Pounds 
A IN A A E 655 7 654 


1 Including Puerto Rico and Hawaii. 

2 Includes bentonite, diatornaceous shale, and fuller's earth. 

3 Includes iron ore, pyrite Cinders and ore, and mill scale. 

4 Includes diatomite, fluorspar, pumicite, flue dust, pitch, red mud and rock, hydrated lime, tufa, cinders, 
Calcium chloride, sludge, grinding aids, and air-entraining compounds. 


FUEL AND POWER 


As a result of the increased output of cement in 1948, all types of 
fuel consumed by the portland-cement industry increased over the 
report for 1947, except byproduct gas. The percentage changes in 
consumption are: Coal, 8 percent; fuel oil, 1 percent; natural gas, 16 
percent; and byproduct gas, a decrease of 56 percent. Average 
monthly consumption of these fuels in 1948 compared to that reported 
in 1947 (1947 averages in parentheses) was: Coal, 712,804 (661,465) 
short tons; fuel oil, 388,196 (385,344) barrels; natural gas, 6,109,433 
(5,264,974) thousand cubic feet; and byproduct gas, 97,865 (223,457) 
thousand cubic feet. 

The number of plants using electric energy, the kilowatt-hours 
En and purchased, and the average electric energy used per 

arrel of cement compared with 1947 figures are shown in an accom- 
panying table. 'The percentage of electricity generated declined, and 
the quantity purchased increased. 
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Finished portland cement produced and fuel consumed by the portland-cement 
industry in the United States,! 1947-48, by processes 


Finished cement produced Fuel consumed 2 


Process 
Barrels of Coal (short | OU (barrels) Natural 
376 pounds tons) cube feet) 

1947 
a A pee bot ees 100, 696, 955 ; 3, 980, 760 | 2,852,511 | 41,054, 656 
EE EE 85, 822, 392 : 8, 956, 814 1, 771, 613 | * 22, 125, 029 
Tobal il 186, 519, 347 y 47,937,574 | 4,624,124 | 63,179, 685 
1948 DE MOM da aan COn O NIE 
do A A ok 111, 152, 861 A 4, 182, 633 2, 828, 993 50, 868, 082 
JE calice die Le cere 94, 295, 402 ; 4, 371, 017 1, 829, 363 | 1 22, 445, 110 
Total. -..----------------- 205, 448, 263 : 5 8, 553, 650 4, 658, 356 73, 313, 192 


! Including Puerto Rico. 

1 Figures compiled from monthly estimates of producers. 

3 Includes by product gas: 1947— 2,681,487 M cubic feet; 1948—1,174,377 M cubic feet. 
1 Includes 18,564 tons of anthracite and 7,919,010 tons of bituminous coal. 

5 Includes 8,162 tons of anthracite and 8,545,488 tons of bituminous coal. 


Portland cement produced in the United States, 1947-48, by kind of fuel 


Finished cement produced Fuel consumed ? 


Fuel 


Number | Barrels of 376 | Percent | Coal (short 25v 
of plants ds ) cubic feet) 
1947 

Coll o 89 | 3 105,011, 561 | 56.3 | 6,440, 596 |............ |... ----...-- 
Oiloen A A 12 | 314, 601, 599 .8 IE H, Ev 878 1o s 
Natural eng e 11 | 313,702, 618 e E NIMES EG? 19, 946, 198 
Coal and WEE 10 14, 474, 204 .8 | | 920,289 | 555,908 TI 22. 
Coal and natural gas............ 13 15, 072, 126 .1 | 467,362 |...........- 4 15, 020, 189 
Oil and natural gas ........... 5 12, 968, 637 pO Wie oS oem E 14, 228, 314 
Coal, oil, and natural gas. ....... 10 10, 688, 602 : 13, 984, 984 

Toll ea 150 186, 519, 347 : 63, 179, 685 

1948 E 

Cos. E 86 | 3 111, 639, 361 54.3 | 6,828, 396 |............|---.-...-- a 
Ose 2s oe aie SAA 11 | 316, 134, 873 7.8 |------------] 3, 228,053 EE 
Natural gaS--------------------- 13 | 317, 428, 962 8.5 A EEN 26, 178, 518 
Coal and oil. ................... 10 16, 404, 113 8.0| 910,801 | 546,288 |............ 
Coal and natural gas............ 14 16, 952, 731 8.3 |}  29574555]|............ * 14, 057, 923 
Oil and natural gas. ............ 7 15, 134, 254 dla 19, 182, 357 
Coal, oil, and natural g83........ 9 11, 753, 969 5. 13, 894, 394 

Oleh AAA 150 | 205, 448, 263 00. 4, 658, 356 | 73, 313, 192 


! Including Puerto Rico. 

2 Figures compiled from monthly estimates of producers. 

3 Average consumption of fuel per barrel of cement produced was as follows: 1947—coal, 122.7 pounds; 
ee barrel; natural gas, 1,456 cubic feet. 1948—coal, 122.3 pounds; oil, 0.2001 barrel; natural gas, 1,502 
cubic feet. 

* Includes 2,681,487 M cubic feet of byproduct gas. 

3 Includes 18,564 tons of anthracite and 7,919,010 tons of bituminous coal. 

* Includes 1,174,377 M cubic feet of byproduct gas. 

* Includes 8,162 tons of anthracite and 8,545,488 tons of bituminous coal. 
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Electric energy used at portland-cement-producing plants in the United States,! 
1947-48, by processes, in kilowatt-hours 


Electric energy used Average 


electric 
Finished | ZE 
Generated at port- used 
Process land-cement plants Purchased Total cement | barrel of 
produced cement 
bel Oe" (barrels) 
roduced 
Active} Kilowatt- | Active; Kilowatt- Kilowatt- | Per- (kilowatt- 
plants hours plants hours bours cent ours) 
1947 
Wet... i 31! 710, 978, 300 75/1, 506, 086, 691,2, 217, 064, 991| 52. 9,100, 696, 955 22. 0 
DIVI. scalas 34/1, 182, 877, 720 48| 793, 962, 560,1, 976, 840, 280| 47. 1| 85, 822, 392 23.0 
otal........... 65,1, 893, 856, 020 123.2, 300, 049, 251,4, 193, 905, 271/100. 0,186, 519, 347 
Percent of total elec- 
tric energy used....]....... 45.21... 54.81 .  3000|l.... A caeco 
1948 | 
NEE 33| 768, 380, 279 80|1, 654, 086, 208/2, 422, 466, 487, 53. 11111, 152, 861 21.8 
Pp RECIPES 32/1, 212, 270, 475 51| 923, 903, 358/2, 136, 173, 833| 46.9) 94, 295, 402 22. 7 
otal.....------ 65/1, 980, 650, 754 131,2, 577, 989, 566,4, 558, 640, 320,100. 0,205, 448, 263 
Percent of total elec- 
tric energy used....|......- 43.4|....... 56.6 EE, AA iuc Euer 


1 Including Puerto Rico. 


TRANSPORTATION 


The quantity and proportion of cement shipped by each of the 
major methods of transportation for the 1946-48 period are given in 
the following table. The proportions shipped by railroad, truck, and 
boat in 1948 varied little from the previous year. In 1948 railroads 
carried most of the shipments—81 percent of the total tonnage. The 
trend during the past few years is toward bulk shipments, as indicated 
by the 5-percent increase in this mode of shipment for 1948. 


CEMENT 229 


Shipments of portland cement from mills in the United States,! 1946-48, in bulk 
and in containers, by types of carriers l 


{Barrels of 376 pounds] 


Total shipments 


Paper Cloth 


i tt icto, | eenegen | ————— | —————M—— 


Per- Per- 
1946 Barrela cent Barrels Barrels Barrels Barrels | cent 
Tie s ocu 3 10,466, 492 | 20.7 | 14,987, 432 | 3, 830, 531 TI, 18, 817, 963 | 29, 284, 455 | 17.3 
Railroad..............| 38,586,917 | 76.3 | 75,889, 354 |22, 996, 350 | 13,967 | 98,899, 671 |137, 486, 588 | 81.1 
Bo8t......eoecee ma ro 1,521,447 | 3.0 | 1,142, 487 132, 616 |........ 1,275,103 | 2,796,550 | 1.6 
"Total 50, 574, 856 |100. 0 | 92, 019, 273 |26, 959, 497 | 13, 967 |118, 992. 737 1169, 567, 593 |100. 0 
Percentoftotal........| 298|..... 54.3 15.9 (4) 70.2 100.0 |..... 
1947 
HOCK AAA 3 13,343,705 | 19.3 | 14, 635,937 | 2,006, 759 |______._ 16, 642, 698 | 29, 986, 401 | 16.0 
Railroad.............- 54, 198, 948 | 78.5 | 82,457, 113 |17, 044, 651 | 13,617 | 99,515, 381 |153, 714, 329 | 82.0 
7 A er Sgr 1,525,322 | 2.2 | 2,139, 597 126, 220 |........ 2,265,817 | 3,791,139 | 2.0 
Total............ 69, 067, 975 ¡100.0 | 99, 232, 647 |19, 177, 630 | 13,617 |118, 423, 894 |187, 491. 869 |100. 0 
Percent of total........ 36.8 |... .. 53.0 10. (4) 63. 2 100.0 |..... 
Jum, | es | eee A e — A A | See | A aaas d 
1948 
Tiuck. Lud 3 18,526, 570 | 21.7 | 16. 242, 337 | 1,329,250 |........ 17, 571, 587 | 34, 538, 532 | 16.9 
Railroad .............. 65, 210,300 | 76.6 | 82, 889,312 |16, 513,115 | 15,850 | 99, 418, 277 |166, 188, 202 | 81.3 
meet narran ios 1,440,323 | 1.7 | 2,103,000 34, 605 |........ 2,137,605 | 3,577,928 | 1.8 


— m PP — EA E H H TN 


A 85, 177, 193 |100. 0 |101, 234, 649 117, 876, 970 | 15,850 |119, 127, 469 |204, 304, 662 |100. 0 
41.7 49.5 8.8 58.3 | | 100.0 |..... 


1 Includes Puerto Rico and Hawaii. 

3 Includes steel drums and iron and wood barrels. 

3 Includes cement used at mills by producers as follows—1946: 584,224 barrels; 1947: 813,830 barrels; 1948: 
645,420 barrels. 

1 Less than 0.05 percent. 


CONSUMPTION 


The following table shows that the indicated consumption of port- 
land cement in 1948 increased in all but seven States— Kentucky, 
Nevada, New Hampshire, Tennessee, Vermont, Virginia, and West 
Virginia. Variation of percentages for the various States compared 
with 1947 ranges from a decrease of 10 for West Virginia to an in- 
crease of 51 for Wyoming. California, New York, Texas, Pennsyl- 
vania, Illinois, Ohio, and Michigan, in that order, were the largest 
consumers of cement in 1948. These seven States accounted for 44 

rcent of the total consumption, while the 14 non-cement-producing 

tates, including the District of Columbia, accounted for 13 percent 
of the total consumption. 
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Destination of shipments of finished portland cement from mills in the United 
States, 1946-48, by States 


1948 
Destination 1946 (barrels) 1947 (barrels) Percentage 
Barrels of change 
from 1947 
Continental: 
A EE EE) 2, 744, 143 2, 930, 108 3, 178, 143 4-8.5 
AES Y eae IE A AED cde. 1,171,168 1,491, 197 1,766, 820 +18. 5 
Y E MERA 1,331, 500 1,349, 460 1,729, 254 +28. 1 
A RA E net chad 17,341, 128 19,301, 20, 567, 994 +6. 6 
COMIDO EEE rs 1,726, 667 1, 837, 330 1, 972, 316 47.3 
gert AAA 2, 120, 160 2, 156, 811 2, 364, 453 +9. 6 
a SEH A 484, 159 431, 850 502, 794 +16. 4 
District of Columbia !.................. 1,011, 075 1, 130, 816 1, 191, 379 4-5.4 
Al LTE EROR UC TOME ISS ae oit 3, 731, 283 4, 221, 661 4, 493, 013 4-6. 4 
A ARE EII ET Ah 3, 049, 291 3, 051, 785 3, 100, 808 +1.6 
(CAS SIDA E PI EE ES T 707, 091 838, 121 870, 172 +3.8 
POURING EA AP ELA AR 8, 766, 933 9, 331, 506 10, 580, 915 +13. 4 
o AI ITA 5, 256, 194 5, 216, 917 5, 596, 464 +7.2 
TT LA IS RAIN DR 3, 758, 932 4, 262, 177 4, 272, 285 .3 
d "` Tesla D E, PR bc LIS, NE 2, 954, 100 3, 724, 882 4, 213, 812 +13. 1 
A EE 2, 319, 754 2, 903, 057 2, 780, 706 —4.2 
LONE ELA EE E ata odi inima 2, 563, 968 3, 134, 441 3, 820, 931 +21.9 
MM ET AL EIR RS TO 657, 951 787, 507 843, 560 +7.1 
y AIR ELA 2, 751, 643 3, 145, 913 3, 470, 828 +10.3 
"TTT s VE E ER A 2, 526, 515 2, 941, 870 3, 328, 225 -+13.1 
NEE AAA ASA 7, 570, 738 8, 048, 083 8, 942, 493 +11, 1 
Tu" A ee Ie 3, 716, 917 3, 914, 258 4, 195, 552 47.2 
MI La Eee EE 1, 686, 806 1, 537, 801 1, 746, 788 4-13. 6 
el AI II e A 4, 885, 365 4, 893, 203 5, 299, 347 +8.3 
A E O 553,373 556, 765 674, 642 +21. 2 
Reg, a C HAENCIEL Mec SB RENI MO" À 1, 813, 766 1, 817, 942 2, 094, 185 +15, 2 
A KC Ee A SS 400, 329 268, 823 262, 543 —2.3 
New III t ege 517, 126 519, 317 505, 735 —2.6 
ÉIER tego 5, 122, 199 5, 272, 019 6, 103, 555 +15, 8 
NOW MI rica 1, 073, 385 1, 108, 513 1, 204, 872 -+8.7 
, po[o EE ENEE EEE 10, 231, 890 12, 730, 701 14, 272, 508 -+12.1 
Nortt OAOA E RES EE NEE 3, 506, 313 3, 170, 599 3, 434, 257 4-8.3 
VOGT Y PR A 672, 182 753, 385 , 701 4-19. 7 
OB EE ALA e O ef Ee Sr 9, 027, 415 9, 684, 602 10, 249, 103 45.8 
e, PERDITIS A EIA , 025, 839 3, 295, 015 , 830, 317 +16. 2 
COME ERARIO, eg een A 1, 477, 665 1, 835, 962 2, 159, 785 +17.6 
A EE EE ESA 9, 702, 251 10, 974, 095 12, 480, 244 4-13. 7 
Hike em iconos Zeg dicte 495, 436 546, 547 739, 570 +35. 3 
South DECIS Lirica 1,347, 237 1,335, 828 1, 429, 335 +7.0 
RAPE 727,561 924, 729 1,050, 7 4-13. 6 
an IL VES SE 3, 665, 692 4, 102, 443 4, 081, 837 —.5 
dr ` EE E Gg 9, 904, 082 11, 520, 189 12, 893, 560 +11.9 
Me EE A A POP det Ah 032, 799 954, 883 1, 039, 132 +8, 8 
Li, OIL E RE P t 378, 325 497, 077 458, 626 —7.7 
Vi: Ee ROSS PE RS SEP ERS TER: 3, 492, 109 3, 571, 849 3, 550, 455 —.6 
E, eseu Ate RO SUR ES 3,364, 011 3, 512, 855 4, 096, 601 +16. 6 
COR! RR EN 2, 006, 952 2, 400, 206 2, 155, 276 — 10.2 
RS IA 4, 443, 029 4, 585, 162 5, 060, 929 4-10. 4 
e e E E d 342, 817 397, 814 599, 926 +50. 8 
O RA name ansa ie. 36, 397 333, 666 35, 141 —89. 5 
Total continental United States.... 163, 093, 661 179, 253, 344 196, 193, 667 +9. 5 
Outside continental United States ?. ...... 6, 473, 932 8, 238, 525 8, 110, 995 —1.5 
Total shipped from cement plants..... 169, 567, 593 187, 491, 860 204, 304, 662 +9. 0 


1 Non-cement-producing State. 

2 South Carolina began producing in December 1948; no shipments made. 

3 Direct shipments by producers to foreign countries and to noncontiguous Territories (Alaska, Hawaii, 
i Rico, etc.), including distribution from Puerto Rican mills (1946-48) and Hawaiian mill (1946 
only). 
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CEMENT 


LOCAL SUPPLY 


The surplus or deficiency in the quantity of cement locally available 
is indicated in the following table. The comparison is based on ship- 
ments from mills and on consumption as shown by State receipts of 
mill shipments. The 1948 deficiencies occurred in two States and four 
districts. 

The total surplus of producing States in 1948 was distributed as 
follows: 26,479,265 barrels to non-cement-producing States, Alaska, 
and Hawaii; 5,670,838 barrels to destinations outside continental 
United States (excluding local consumption of Puerto Rican produc- 
tion); and 35,141 barrels to unspecified destinations. 
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Estimated surplus or deficiency in local supply of portland cement in cement- 
producing States, 1947-48, in barrels 


1947 1948 
State or division : . . 

Shipments a Surplus or | Shipments pated Surplus or 

frum mills ti on d deficiency | from mills ti ad p deficiency 
Alahama__....-------------- 9,509,697 | 2,930,108 | +6, 579,589 | 9,948,600 | 3,178, 143 6,770, 457 
California. --ooooooooooooo... 22, 840, 458 | 19,301,504 | +3, 544, 954 | 24, 162, 926 7 3, 594, 932 
¡A A eebe, 7, 155, 280 ,331,506 | —2, 176,226 | 7,573,404 —3, 007, 511 
lowa eee A co Seea 6, 155,670 | 4,262,177 | -+1,893,493 | 6,835, 578 +2, 563, 293 
AT A AS 7,208,147 | 3,724,882 | +3,483,2605 | 7,930,965 +3, 717, 153 
Alichlgabh eeneg E ren 10,470,766 | 8,048,093 | +2,422,673 | 11,116, 911 +2, 174, 418 
leet ai 8,030,930 | 4,893,203 | +3,137,736 | 8,428,313 +3, 128, 996 
ODIO: aoi este ce egi dae 9, 206, 311 | 9,684, 692 —388, 381 | 10,020, 108 — 228, 905 
Pennsylvania............... 33,655,687 | 10,974,095 | +22, 681,592 | 38, 255, 543 4-25, 775, 209 
Puerto Hien... .------.---.- 1,904,125 | 1, 601, 869 +302, 256 | 2,440, 455 +538, 910 
Tepnpeseeg IRA 6,101,108 | 4,102,443 | +1,998, 665 | 6,774,926 --2, 693, 089 
DUES: E MCN 12,349,219 | 11, 520, 189 +8529, 030 | 13,786, 846 | 12, 893, 560 +893, 
Colorado, Montanas, Utah, 

Wyoming, and Idaho.....| 4,631,303 | 4,584,913 +46,390 | 5,250,131 | 5,156,188 +93, 943 
Oregon and Washington....| 6,811,456 | 5,348,817 +462, 639 | 6,816,082 | 6, 256, 386 +559, 696 
Georgia, Kentucky, Vir- 

ginia, Florida, and Louis- 

IANS WEE 7,516,763 | 16,882, 793 | —9,366,030 | 8,404,890 | 17,745,913 | —9,341,023 
Indiana, Wisconsin, Minne- 

sota, Nebraska, Okla- 

homa, South Dakota, and 

Arkansas. ..--.----------- 17,802,391 | 21,103,483 | —3,301,092 | 18,889, 106 | 23, 557, 481 | —4, 668, 375 
Maryland and West Vir- 

ek MOSTRE ETE E 4,498,230 | 5,516,119 | —1, 047,889 | 4,194,481 | 5,626,104 | —1, 431, 623 
New York and Maine....... 12, 518,319 | 13, 518, 208 — 969, 889 | 13,475,277 | 15, 116,068 | — 1,640, 791 
TO) eieiei 187, 491,869 1157, 359,094 | +30, 132,775 |204, 304, 662 We 119, 418 |4-32, 185, 244 


The average net mill realization of all portland cement shipped from 
mills in 1948 advanced to $2.18 per barrel from $1.90 per 


1947. 


First, $2.12; second, $2.11; third, $2.21; and fourth, $2.28. 

The composite wholesale price of portland cement, f. o. b. destina- 
tion, according to the Bureau of Labor Statistics index (1926= 100) 
was 130.4 in 1948, whereas in 1947 it was 115.7. 


882326—50—— —16 


arrel in 


The average net mill realization in each quarter of 1948 was: 
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Average mill value per barrel, in bulk, of portland cement in the United States ! 


1944 48 
PI c DD AAA A $1. 90 
itr A EON DN 1.691194 5o coset a e es 2. 18 
A qe HE LEE l. 72 


! Includes Puerto Rico and Hawaii. 


FOREIGN TRADE °? 


Imports.—Imports of hydraulic cement increased greatly in 1948, 
amounting to 282,852 barrels compared with 4,606 barrels in the 
previous year, and for the most part represent purchases from Belgium 
and Luxembourg, Mexico, and the United Kingdom. Imports of all 
hydraulic cement, except white nonstaining portland cement for the 
years 1946-48, are listed by country of origin in the second following 
table. Imports of white nonstaining cement in 1948 totaled 223 barrels 
valued at $718. 


Hydraulic cement imported for consumption in the United States, 1944-48 


[U. 8. Department of Commerce] ` 


Year Barrels Value | Year Barrels Value 
hr TT A deus 169 E AA 4, 606 $28, 668 
A es DEO 323 700 |] A cce Sema tae 282, 852 785, 120 
EE 3, 734 15, 531 


Roman, portland, and other hydraulic cements imported for consumption in the 
United States, by countries, 1946-48 ! 


(U. S. Department of Commerce] 


14, 109 


1946 1947 1948 
Country a, 
Barrels Value Barrels Value Barrels Value 
Belgium and Luxembourg................ 2 E, A 104,937 | $261, 927 
TRG d es ot es oe ee ARAN Gs ee E e 17 56 


1 Excludes “white nonstaining, and other special cement.” 


Exports.—Exports of cement in 1948 totaled 5,922,163 barrels 
valued at $20,917,176. As indicated in the following table, shipments 
were divided about equally between countries in North America and 
South America. The largest purchasers were Canada, Cuba, Domini- 
can Republic, Brazil, and Venezuela. 

Shipments of hydraulic cement to noncontiguous Territories of the 
United States for the 1946-48 period are shown in an accompanyin 
table. Shipments to Guam, Samoa, and the Virgin Islands increased 
over the previous year's figures, while shipments to Puerto Rico 


declined. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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Hydraulic cement exported from the United States, 1944—48 
[U. 8. Department of Commerce] 


deine 
tota p- 
Year Barrels Value ments from 
mills 
TUJ EE EE EE 4, 040, 405 |$10, 044, 838 4.2 
A e e EE O S EAE ER RN SE 6, 474, 721 | 15, 567, 490 6.0 
A ioc uum a e O A A A 5,163, 362 | 13, 484, 933 3.0 
AA A CEP AA 1 6, 771, 250 |! 21,826, 718 13.6 
(Et LEE EE 5, 922, 163 | 20, 917, 176 2.9 


1 Exclusive of 198,723 barrels, valued at $839,916, exported under the Army Civilian Supply Program. 


Hydraulic cement exported from the United States, by countries, 1946-48 


[U. S. Department of Commerce] 


1946 1947 1948 


Country 
Barrels Value Barrels Value Barrels Value 


——— | ———ÓÓ | ——————— [| ————— | ————— M | —— 


North America: 


Bermuda:.-..duclc.ul2mescickcree 10, 972 $25,055 12, 712 $37, 443 634 $2, 998 
Canada. EEN 295, 101 979, 906 1,100,559 | 3,558, 874 907, 400 | 3, 416, 965 
Central America: 
British Hondures 1, 621 3, 882 3, 425 16, 594 250 950 
Canal Zone ....--------------- 75, 646 178, 671 332, 509 883, 943 | 108, 045 333, 431 
Costa Rica....................- 60, 897 168, 958 120, 716 362, 731 72, 599 235, 924 
El Salvador... 82, 585 197, 794 138, 911 481, 106 47, 441 169, 578 
Guatemala. .................-.. 37, 546 103, 915 27, 623 87, 893 26, 224 93, 942 
Honduras....................... 40, 150 90, 048 97, 365 329, 996 02, 752 210, 099 
Nicaragua ..o.c.occoccssSeccece se 24, 649 56, 314 12, 696 41, 414 9, 452 40, 225 
Panama, Republic of........... 151, 196 383, 248 253, 512 822, 452 82, 379 200, 747 
A e BEE 1,033, 474 2, 811, 361 481, 961 1,681,811 158, 623 577, 995 
Newfoundland and Labrador.... - 3, 636 8, 499 53, 406 143, 773 1,145 4,107 
West Indies: 
British 
Bahamas....................- 14, 197 42, 449 20, 185 73, 357 10, 085 40, 396 
Barbados... E, E, cte RS 7, 642 16, 573 108 324 
A o ee 6, 105 13, 540 12, 907 42, 376 3, 508 14, 180 
Leeward and Windward Is- 
lands. A 463 15018. AAA eism dou e Una 4, 783 16, 481 
Trinidad and Tobago.........|..........]...........- 68, 300 198, 187 20,375 63, 510 
CUS o cla ad 234, 389 717, 738 518, 339 1, 682, 314 398, 529 | 1, 421, 288 
Dominican Republic...........| 323,072 730, 119 352,458 | 1,066,324 | 215,462 752, 212 
French West Iodies 58, 412 125, 588 60, 238 175. 120 3, 232 10, 480 
Haiti A A A 37,025 88, 366 32, 277 98, 639 15, 757 57,193 
Netherlands Antilles.............. 49, 037 128, 232 36, 516 115,191 | 137,746 470, 736 
- Other North Ameriea E AA 1 1,000 1 4, 600 250 719 
Total North America......... 12,500,173 | 16,854, 701 (1 3, 745, 257 |111, 920, 720 |2, 286, 779 | 8, 233, 480 
South America: 
Argentina... 2 Ll -2 14, 045 81, 786 14, 287 77,095 4, 455 40, 141 
¡ar EE 878 5, 449 1, 880 12, 907 1, 546 14, 393 
Brazil is aa A ae eee Soke 735, 094 1, 853, 186 403, 333 1, 462, 542 493, 622 | 1, 890, 808 
E A A 7, 509 32, 558 3, 192 24, 955 8, 910 59, 120 
Colombía............ 222 LL... 286. 660 796, 790 337, 544 1, 382, 666 113, 195 478, 302 
ECUBIUP eebe 35, 652 85, 329 85, 361 255, 399 9, 888 34, 730 
Paraguay E 7, 804 21, 200 3, 960 14, 125 332 2, 532 
Peru o Su ESWE did lE Mu eden qud 70, 132 188, 398 91, 699 257, 239 21, 629 74, 924 
Surinam x erm A eka 3, 250 6, 975 6, 181 17, 363 3, 328 10, 698 
¡E AN 3, 024 21, 176 2, 711 17, 561 1, 327 9, 348 
Venezuela... 1, 066, 317 2, 590, 675 1, 600, 581 4, 908, 461 |2, 020, 617 | 6, 822, 478 
Other South America............. 4, 701 10, 974 5, 419 17,859 68 301 
Total South America. ........|2, 235, 666 5, 694, 496 2,556,148 | 8,448,172 |2, 678, 917 | 9, 437, 775 
Europe 
FDC A A A A D 465 5, 763 
INNOFWSy. 2. accionar eg 121 ber EE O A Bs 


See footnote at end of table. 
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Hydraulic cement exported from the United States, by countries, 1946-48— Con. 


1946 1947 1948 
Country —— _ A +24 —Á 
Barrels Value Barrels Value Barrels | Value 
Europe—Continued 
POFtUEAL:-ccocncone caian 434 $2, 552 461 $2. 434. A PAPA 
DS OS RA A EE 751 4:242. MA AA 
United Kingdom. ...........-.... 3 345 554 3, 802 190 $1, 476 
Other Europe..................... 1 661 1 5, 590 1 387 12, 531 1, 253 12, 609 
Total Europe................. 11,219 1 20, 742 12,153 116, 312 1. 908 19, 848 
Asia: 
Bahrein, Stateot 301 2, 895 1, 639 5, 679 1, 900 15, 284 
AN A PA 78,170 227, 971 21, 649 70, 111 
China...__...._._.-...-------- eee 156, 252 424, 987 3, 981 19, 948 125 323 
French Indochina_...._-...--.--._]--..----.--]------------ 380 1, 024 089 15, 848 
Hong Kong......................- 18, 073 39, 559 5, 901 19, 168 L 750 5, 198 
lee LEE 703 4,371 13, 287 57, B12 EE EG 
Indonesia... 1, 000 2,325 17, 087 43, 760 71,381 226, 380 
e EE A tue cta (2) O) 162, 50:3 527, 291 
ert EE ers cle AMA 37, 922 112, 421 36, 895 134, 577 
Philippines, Republic of.......... 03, 819 261, 954 152, 117 470,590 | 400,397 | 1,321, 795 
Saudi Re n Sce ceci mute 31, 977 76, 169 77, 308 237, 107 117, 417 454, 729 
sig MTS M EE mop PEN ERE NURSE 1, 461 6,352 EEN E AA 
Turkey_.._............---------_- 8 25 901 rior) uUi uM lace, rS 
Other Asia ooo. 5, 385 21, 690 802 2, 455 4, 501 16, 301 
Total Asia ooo... 307,518 R33, 975 2 390, 956 | 3 1,211,848 819, 207 | 2, 787, 837 
Africa 
A O 250 785 167 1. 550 400 3, 144 
¡A AAA A AS A 1,750 4 AA D 
French West Africa. ..--..-------- 145 312 1. 297 3, 320 1, 678 5,318 
¡A EEN 5.014 11,197 11, 575 30, 940 4,231 14, 694 
RT ET EE RA EA IEA ee 65, 340 189, 369 
Mozamhioue o. 300 957 7,064 25, 807 12, 238 43, 446 
AA A Ee 1,786 4, 536 1, 440 4,714 
Portuguese Guinea and Angola... 13, 813 38, 510 20, 036 55,135 4, 987 20, 032 
Southern Rhodesia..............- 500 1, 130 1, 325 8-200 A EEN 
Tangier A ioc s ceder 3, 247 AAA AENA AAA WEE 
Union of South Africa... 5.031 19, 758 17. 849 55, 524 19, 600 71. 762 
Other Africa. ocio... 423 1,084 1, 292 3, 156 5, 897 20, 266 
Total Atten... 28, 723 80, 849 64, 141 103,676 | 115,820 372,745 
Oceania: 
French Pacific Islands. ........... 63 170 1.706 5, 804 14. 825 49, 746 
INOW E AN suites sus ieee ees at te 10, 783 30, 095 3, 782 12, 746 
Other AT EE, emori eU 16 91 925 2, 999 
Total Oceania. ............... 63 109 12, 505 E 990 19, 532 0085 401 
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! Revised figure. 
AR Exclusive of 198,723 barrels, valued at $839,916, exported to Korea under the Army Civilian Supply 
rogram. 


Hydraulic cement shipped to noncontiguous Territories of the United States, 
1946-48 


[U. S. Department of Commerce] 


1946 1947 1948 
Territory —— ——— 
Barrels Value | Barrels | Value Barrels Value 
Alas Ku ee a is 43, 929 $124, 259 53, 424 $140, 051 (1) (1) 
American Bnmoa 304 919 25 90 495 $1, 621 
(alio AA AA Ee 2. 037 8, 708 4, 467 18, 330 
Hawall ` 469, ^65 865, 444 547,184 1, 106, 942 0) Q) 
Puerto Ríco.................. 41, 762 109, 682 16, 005 78, 184 14, 064 91, 313 
Virgin Islands. ............... 25, 964 66, 088 17. 300 56, 196 28. 071 103, 647 
Wake nn AA A AS AA EA 630 2, 757 


1 Data not available. 
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TECHNOLOGY 


The portland cement industry in 1948 expanded its use of improved 
raw grinding by closed-circuits, uniform kiln feed with new grinding 
system, and efficient dust collection by electrical precipitators? * A 
review and discussion of the control of portland cement raw mixtures 
has been released,’ as well as a report on the results obtained in a 
study of fineness of cements made to determine gain or loss of cement- 
ing value in concrete from extreme fines.’ 

uring the year new developments in the use of slag in cement were 
noted. A report recommended separate grinding of lime and slag in the 
manufacture of lime-slag cements. Formulas are given for obtaining 
cement strength after 7, 28, and 68 days.’ According to another 
report, lime has been replaced by barium oxide in the manufacture of 
ortland cement. Proportions corresponding to monobarium, di- 
arium, and tribarium silicate produced cements unstable in plain 
water but were resistant to a 1-percent solution of magnesium sulfate. 
The investigations are being continued.’ 

Recognizing that concrete walls and floors are possible sources of 
certain types of germ activity, an antiseptic cement has been de- 
veloped. Tests have indicated that sections containing antiseptic 
cement remained free of germs. This process is covered by United 
States Patent 2,439,440.? 

Two patents relating to waterproofing agents for cement have been 
released. One, United States Patent 2,428,785, granted October 14, 
1947, provides for a mixture of CrO; and pumicite to be heated together 
until 1t turns black. Proper proportions of this product are then 
ground while hot and mixed with a suitable quantity of finely powdered 
aluminum. After being properly ignited, this second mixture is mixed 
with portland cement to provide the final product, suitable for making 
concrete surfaces impervious to water.’ United States Patent 
2,434,695, granted January 20, 1948, provides for addition of a suit- 
able proportion of CaCl, glucose, and water to portland cement to 
seal cracks in old concrete, and as a bonding mortar for cement blocks. 
By adjusting the proportion of sand to cement, greater consistency is 
attained, and waterproofing properties are increased." 

During 1948 the American Society for Testing Materials revised 
some of its specifications for cement—one for air-entraining portland 
cement (C17548T) and one for portland blast-furnace-slag cement 
(C205-48T). "Tentative methods of chemical analysis of portland 
cement (C114-48T) were revised in June 1948. The following tenta- 
tive definition of the term “addition”, as applied to hydraulic cements 
(C219—48 T), was adopted by the society during 1948: 


In the manufacture of portland cement, any material, other than water and/or 
untreated calcium sulfate, which is interground with the clinker. 


? Pit and Quarry, vol. 41, No. 6, December 1948, pp. 60-64. 

* Rock Products, vol. 51, No. 10, October 1948, pp. 96-99; No. 11, November 1948, pp. 82-87. 
! Rock Products, vol. 51, No. 8, August 1948, pp. 160-162, 186. 

t Rock Products, vol. 51, No. 1, January 1918, pp. 130-134. 

! British Abstracts, November 1948, p. 618. 

! Journal of the American Ceramic Society, vol. 31, No. 4, April 1, 1948, p. 67. 

t Science News Letter, vol. 53, No. 17, April 24, 1918, p. 204. 

1* Chernical Abstracts, vol. 42, No. 4, February 20, 1945, col. 1407-1408. 

! British Abstracts, November 1918, p. 625. 
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WORLD REVIEW * 


Available statistics on world production of cement in 1943-48 are 


given in the following table. 


World production of hydraulic cement, by countries, in metric tons, 1943-48 


[Compiled by Pauline Roberts] 


Country ! 1943 1944 1945 1946 1947 


———— M—— EH EH EH —— —ÓM—MÓ—Ó— Eed 


North America: 


Canada................... 1,159,286 | 1,141,594 | 1,344,934 | 1,835,302 | 1,894,956 
Leederen 169, 609 173, 750 180, 753 240, 406 276, 369 
Guatemala..............- ? 21, 000 , 000 3 29, 000 2 29, 000 ; 
Mexico...................- 578, 253 608, 400 740, 400 736, 800 707, 800 
Nicaragua. .......--.-.--- 12, 030 10, 034 2 16, 000 9, 975 15, 959 
United States............- 2, 067, 914 | 15, 716, 820 | 17, 786, 688 | 28, 403, 616 | 32, 314, 655 
South America: 
Argentipn. .2lll... 957,076 | 1,081,809 | 1,087,578 | 1,140,529 | 1, 363, 400 
BoliVi8 Geteste tee 23, 006 28, 154 27, 174 30, 742 , 828 
Brazil. loxcwescsera.bse 3 747, 409 809, 908 774, 378 826, 382 913, 525 
¡AAA 374, 747 362, 877 411, 088 579, 906 602, 299 
Colombia. 258, 578 281, 626 302, 598 332, 265 346, 227 
Ecuador... oce ene us l, 34, 691 37, 504 38, 497 33, 231 
7 a EECH 206, 792 248, 522 204, 892 260, 617 255, 644 
Uruguay........---..-.--- 131, 544 189, 314 216, 592 272, 490 279, 353 
Venezuela. ............... 111, 721 119, 670 124, 447 128, 329 153, 120 
Europe: 
E AAA 773, 000 (4) (4) 387, 680 281, 271 
Belgium ...---.----------- 3 459, 520 600, 000 646,898 | 1,889,777 | 2,609, 174 
Bulgaria.. -.------------ (4) 126, 044 245, 100 (4) (4) 
Czechoslovakia ........... € 350, 000 (*) ($) 920, 000 | 1, 404, 000 
Denmark................. 639, 038 646, 837 219, 996 501, 835 689, 500 
Fiolnnd. ------------ 238, 279 180, 221 277, 679 329, 792 (9 
A er eR 2,926,250 | 1,485,560 | 1,512,000 | 3,372,000 | 3, 856, 000 
Germany................. ? 9, 073, 000 ) LV 8 2, 520, 000 | $ 2, 897, 000 
Ei e AAA 4) 4) 2 110, 000 
Hungenrg.. ------------- 701, 290 |10 11 153, 290 | 10 13 38, 280 163, 590 209, 060 
Ireland... e 251, 980 222, 515 ($) LV (4) 
A A 1,712,187 | 1,349,953 | 1,143, 069 4 2, 790, 000 
Luxembourg.............- (4) (4) (4) (¢ 89, 272 
Netherlands ............. 358, 000 214, 000 231, 000 402, 654 519, 202 
Norway.....c-.-2c2- 311,152 4 141, 800 425, 000 460, 000 
Poland. 2o oce ceu 4) 4 13 300, 906 1, 308, 915 1, 521, 522 
Portugal.................- 246, 7 244, 974 262, 980 330, 100 427, 734 
Rumanía................. 455, 030 326, 262 249, 420 314, 592 421, 398 
EE 1,701,520 | 1,843,037 | 1,926,052 | 2,145,140 | 2,186, 338 
TO A 922, 7: 1, 061, 140 1, 213,513 | 1,461, 726 , 550, 000 
o salia 367, 000 430, 000 415, 000 694, 000 ,790 
ur UTE 4) (9 1, 800, 000 | 3,400,000 | 4,500, 000 
United "Kingdom cuc ES 7,081,869 | 4,633,188 | 4,116,019 | 6,681,545 | 7,071,708 
Yugoslavia............... 790, ($) 4 586, 092 , 233, 
Asia: 
Cine... ass das M 1, 538, 247 11* 1, 177, 890 42, 500 208, 057 608, 692 
Formosa.................. 309, 394 245, 000 (4) d 4) 
India 5...................| 2,145,808 | 2,076,506 | 2,180, 443 | 1,969,387 | 1, 464, 128 
Indochina, French........ 127,000 |............ 4, 910 36, 430 39, 871 
A A EE ($) (4) 10, 000 
fe EE 35, 000 38, 000 | 16 17 25, 000 V 42,700 | 16 17 42, 714 
JaPan A coeeese se 3,767,666 | 2,959,686 | 1,172, 273 929,000 | 1,236, 000 
A , 400, 000 | 1,003, 002 139, 049 160, 696 168, 191 
Palestine and Israel....... 106, 804 176, 499 147, 237 265, 935 325, 300 
Philippines, Republic of.. (9 (9 12 27, 231 56, 261 133, 918 
Syria and Lebunon....... 151, 900 171, 326 178, 471 201, 500 205, 600 
Thailand................. 64, 800 26, 100 (4) (9 58, 800 
Turkey 18... 22-2 165, 939 236, 521 288, 455 321, 462 350, 456 
Africa: 
Algería..................- 80, 900 96, 445 104. 400 116, 400 127, 200 
Belgian Congo............ 69, 221 84, 776 16, 204 81, 514 115, 441 
EU Di. ee 322, 859 423, 002 432, USS 587, 577 648, 353 
Eritrea. ccelis eme de 27, 38, 000 QU. O € O EE 
Ethiopia 3. ............... 25, 000 (9 ($) (9 (9 
Morocco, French... 3 140, 000 109, 020 76, 835 175, 180 218, 877 
Mozambique.............. 30, 647 27, 932 33, 919 26, 275 : 
Tunisia................... 23, 58, 500 $9, 600 83, 540 115, 100 


000 
Union of South Africa.... 915,600 | 1,113,600 | 1,053,600 | 1,180,200 | 1,379,818 
See footnotes at end of table, 


12 Some of the data in this portion of the chapter were prepared by G. Richards Gwinn, 
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Wurid production of hydraulic cement, by countries, in metric tons, 1943-48— 


Continued 
Country ! 1948 
Oceania: 
Australía: 
New South Wales 313, 976 312, 185 (‘) 
Tasmania............. (*) 42, 782 (4) (4) 4) 
Victoria..............- 127, 971 133, 407 4) 
New Zealand............. 229, 200 237, 600 229, 900 247, 205 
Total Bl .............. 53, 875, 000 | 48, 812, 000 97, 130, 000 


! In addition to countries listed, hydraulic cement is produced in Albania, Hong Kong, Queensland, 
and South Australia, but data are not available. 

2 Estimate. 

! Beginning in 1943, white cement is included. 

* Pata not available; estimate by senior author of chapter included in total. 

* Excludes portland-cement data, which are not yet available. 

! Slovakia only. 

* Includes Sudetenland. 

t Excludes Russian Zone. 

! Bizonal area. 

8 Data represent Trianon Hungary after October 1944. 

n January to June, inclusive. 

2 June to December, inclusive. 

B April to December, inclusive. 

^ Data represent area designated as Free China during the period of Japanese occupation, and Man» 


uria. 

4 Beginning September 1947, excludes Pakistan. 

* Production in Government-operated mines. 

1” Fiscal year ended Mar. 20 of year following that stated. 

1% South Korea only. 

t Data revised in some instances to cover production rather than shipments. 

» Estimated by senior author of chapter; excludes estimates for countries listed in footnote 1. 


NORTH AMERICA 


Canada.—Shipments of cement from the eight producing plants 
reached 11,936,245 barrels (valued at $21,968,909) in 1947 and totaled 
14,127,123 barrels (valued at $28,264,987) in 1948. These plants—6 
of which are owned by the Canada Cement Co., Ltd., and 1 each by 
the St. Mary's Cement Co. and the British Columbia Cement Co.— 
have 19 kilns. The capacity used in 1947 was 38,000 and in 1948 
10,300 barrels n day. Imports of cement in 1948 amounted to 
1,120,671 barrels valued at $3,995,173 compared with 1,248,625 bar- 
rels—valued at $3,843,652—in the preceding year. Atlantic Chemi- 
cals Co., Ltd., has developed plans for a plant to manufacture port- 
land cement and sulfur dioxide. The plant will be on the Petitcodiac 
River, New Brunswick, and will have a single kiln with a capacity of 
about 1,200 barrels per day. Local anhydrite and shale will be used 
in the process.” 

Mexico.—The cement market declined during part of 1947 and 
1948. Shortage of funds has forestalled the active start of such public 
construction as dams, irrigation, and highway projects. According to 
one report, these factors have caused the cement prices to vary some- 
what. The outlook for most of 1948 was that production and require- 
ments would be in balance. In 1947 the distributor’s price at the five 
plants that had been in operation a year and at the four new plants 
under construction was raised to 120 pesos per ton. The industry has 
agreed to furnish the Federal Government with up to 30 percent of 
its capacity output when called upon. 


_2 Cement Manufacturing Industry, 1948, Department of Trade and Commerce, Dominion Bureau of 
Statistics, Ottawa, Canada, April 21, 1949, 5 pp. 


240 MINERALS YEARBOOK, 1948 


Negotiations have been undertaken to increase the capacity of vari- 
ous plants, notably Cementos Hidalgo, S. C. L. (increase of 300 tons 
per day); Cementos Del Pacifico, S. A. (increase of 150 tons per day); 
Cementos Del Bajio, S. A. (increase of 100 tons per day); Cementos 
La Cruz Azul, S. C. L., the Lagunas unit (increase of 400 tons per 
day); and Cemento Mexicano Portland (increase of 300 tons per da y). 
A new 80-ton-per-day unit of Cemento Portland Blanco de Mexico, 
S. A., for the manufacture of white cement has also been placed in 
operation. 

Central America.—New plants are being planned for El Salvador, 
Honduras, and Guatemala. The shortage of cement supply in the 
latter country has occasioned the freeing of gray, white, and indus- 
trial cements from customs duties, allotted revenues tax, consular fees, 
and the custom-house reconstruction tax. 


SOUTH AMERICA 


Argentina.—The backlog of construction accumulated during the 
recent war has stimulated the building of a new plant and the planned 
extension of four other plants. The industry has returned to the use 
of fuel oil at cement plants. During the recent war, asphaltites, wood 
charcoal, petroleum coke, wood gas, and linseed oil were burned. To 
step up industrial expansion, imports of portland cement have been 
freed from customs duties and a number of handling charges. The 
Argentine National Economic Council has agreed to authorize the 
importation of 500,000 tons of cement for building up a stock against. 
the requirements of the Five Year Plan. 

Bolivia.— The local cement plant, which produced 185,000 barrels 
in 1946, increased production in the first half of 1947 to 103,000 bar- 
rels. The average monthly production was 17,250 barrels. 

Brazil.— Two new cement plants, Belo Horizonte of the Cia de 
Cemento Portland and Estcio plant of Cia Brasihera di Cement Port- 
land, started operations in 1947. The Lone Star Cement Corp., a 
United States firm, is planning to add a third kiln to its plant at 
Guaxandiba. It was expected that the new kiln will be in operation 
by middle of 1948.!** 

Chile.—The Juan Soldado cement plant at La Serena has made 
some improvements in plant equipment designed to increase the out- 
put. The construction of the Polpaico plant of the Sociedad Minera 
e Industrial Polpaico, Ltda., which has an ultimate capacity of 200,000 
metric tons, has gone forward. A United States firm has offered the 
Chilean Government & modern cement plant for $1,800,000. If 
accepted, the plant will be erected near lime deposits &t San Jose de 
Maipo. 

EUROPE 


The backlog of essential construction work in Europe has created a 
grcat demand for cement. The lack of coal, manpower, and suitable 
equipment has been partly responsible for the continuing demand for 
this commodity. Among the chief types of cement manufactured in 
Europe are ordinary portland, high-early-strength, low-heat cement, 
and in some instances sulfate-resisting cement. Blended cements, in 
which blast-furnace slag is used, are also produced. 

We Pit and Quarry, vol. 40, No. 1, July 1947, pp. 106 107, 
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Belgium.—The cement industry has overcome the coal shortage to 
some extent by utilizing slag cements, which require less clinker and 
thus smaller quantities of coal for domestic consumption; portland 
cement is exported to obtain more foreign exchange. In 1947 the 
firm of Cimenteries et Briquiteries, Reunies, Belgium, was constructing 
a cement plant of 1,000 metric tons capacity per day, which has two 
114- by 475-foot rotary kilns. Raw grinding by open circuit and 
clinker grinding by closed circuit were included. 

Finland.—The demand for cement in Finland is growing. The firm 
of Pargas Kalkbergs Aktiebolag—the largest cement-manufacturing 
company in Finland—has an output of about half the country’s total. 
This company operates three kilns and is planning to install a fourth 
as soon as available. Coal for operating is obtained from the United 
Kingdom and Poland and gypsum from Cyprus and French North 
Africa. 

Germany.—The cement industry in Germany is hampered by lack 
of coal of the necessary quality and of iron ore for use in the cement 
batch. The Hanover portland-cement plant, Teutonia A. G., has 
obtained premission to manufacture cement for export. The plant 
in 1947 was running at about 40 percent of prewar capacity, about 
10,000 metric tons monthly. The output will go chiefly to Latin 
America. 

Poland.—The total production of Polish cement plants in the first 
7 months of 1948 amounted to 1,078,000 tons. Exports to Brazil, 
Argentina, Malaya, and the U. S. S. R. amounted to about 151,000 
tons. 

Spain.—Thirty-one plants produced portland cement in Spain in 
1947 from 51 rotary kilns and 25 vertical kilns. The wet process is 
used in 26 plants. A plant with an annual capacity of 50,000 metric 
tons of portland cement was to be built in 1948 at Villaneuva del Rio, 
Seville Province. The production, distribution, and price of cement 
are controlled by the Government. The price in the first quarter of 
1947 was 183 pesetas per metric ton, f. o. b. plant. . 

Sweden.—A second long kiln which increases the annual capacity 
] million barrels, has been installed at the Koping plant of the Shanke 
Cement Co. The total annual capacity is now 2 million barrels. 
The kilns were designed to burn coal but have been using oil because 
of the continued shortage of coal. At the present rated capacity of 
2,600 barrels per day per kiln, clinker is being produced using oil with 
& heat utilization of 1,300 calories or 880,000 B. t. u. per barrel. 
The Skansa Cement Co., Malmo, Sweden, produced 936,000 tons of 
cement in 1947, considerably over that of the preceding year. 

Switzerland.—Fifteen cement companies in Switzerland have a 
total maximum annual output of approximately 1,200,000 metric tons 
of portland cement. Coal is used as fuel, and because of the shortages 
of this material, efforts have been made to develop a kiln fired by 
electricity. The largest plant in Switzerland is the Jura-Cement- 
Fabriken, in Wildegg, with an annual capacity of 150,000 metric tons. 

United Kingdom.—Shortages of coal and of paper bags for packag- 
ing cement have seriously retarded the cement industry in England. 
In turn, the cement shortage is hampering the building industry and 
causing unemployment. The Associated Portland Cement Manu- 
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facturers state that the industry is at liberty to export large quan- 
tities and that a target of 1% million tons has been fixed. 
According to a recent report, the combined capacity of the four 
pont in Scotland represents less than one-third of the normal demand. 
he balance of the needed cement is shipped in from England. Blast- 
furnace-slag cements are produced at all four plants. 


ASIA 


China.—The three cement plants in Formosa— (1) Suo, (2) Takao, 
and (3) Chikuto—are now producing 200,000 tons a year. With 
American technical assistance and new equipment the output is 
expected to reach 360,000 tons in 1949. 

India.—Before August 1947 there were 24 cement plants in un- 
divided India, with an approximate capacity of 2 million tons. In 
view of the present requirement of about 3 million tons per year, 
the Indian Government has sanctioned establishment of five new 

lants. Four, with an annual capacity of 150,000 tons each, will be 
uilt in Baroda, Bombay, Rewa, and Jaipur. The fifth, with an 
annual production of 400,000 tons, will be located in the United 
Provinces. Additional expansion is also projected for other plants 
in Bihar. Cement production in India amounted to 1.5 million 
long tons in the fiscal year ended March 31, 1939. For the same 
period ending in 1946, the output was 2 million tons, and by 1952 
plans call for a cement-manufacturing capacity of 5.6 million tons. 

Indonesia.—The plant of the Netherlands Indies Portland Cement 
Co. near Padang, Sumatra, has been found to be nearly intact, with 
some semiprocessed cement on hand. It is reported that one kiln, 
nearly 400 feet long, is capable of operating now. Other kilns will 
soon pe operating, and the company hopes to produce 6,000 tons per 
month. 

Iraq.—The Iraq Cement Co. is planning to build a complete cement 
plant on the banks of the Tigris River a few miles from Baghdad. 
The production capacity, using local limestone and clay and the wet 
process, will be about 87,000 tons per year. 

Japan.—The productive capacity of the Japanese cement industry 
for the 1931-47 period exceeded home consumption and export de- 
mands. The designed annual capacity of the entire industry is 
approximately 8,000,000 metric tons. In 1947 the industry operated 
at about 20 to 25 percent of capacity because of shortages of coal of 
the required quality and lack of new parts for worn-out equipment. 
The major equipment items, such as kilns and raw and finish grinding 
mills, have been replaced, but small necessary parts, such as motors, 
haulageway equipment, and motor parts, were not yet available. 
Five types of cement are normally made—ordinary, high-early- 
strength, silica, slag, and nonconstructive (low-grade for floors and 
plastering). 

The production, consumption, stocks, prices, and exports of cement 
in Japan and occupied arcas before GC during World War II were 
described. 


M Gwinn, G. Richards, What Has Happened to the Cement Industry in Japan?: Rock Products, vol. 
51, No. 1, January 1948, pp. 108-112. 
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Republic of Philippines.—Cebu Portland Cement Co. is again 
operating at the rate of about 3,500 barrels per day. Present plans 
call for the addition of two kilns during 1948 to supplement the two 
already in use. 

Turkey.—The plant at Sivas will be doubled in capacity to meet the 
rising demand for cement. Two new plants are planned, one at Izmir 
and the second at Zonguldak. The present production of 400,000 
tons is insufficient to meet the 600,000 tons annual requirement. 


AFRICA 


Mozambique.—A new cement plant, equipped with American 
machinery, is planned by the Companhia de Cimentos de Mozambique. 
Operations are scheduled to begin this year, and the cement is in- 
tended to supply Portuguese Africa territory. 

Union of South Africa.—The Union, like most other areas through- 
out the world, experienced a cement shortage in 1948. This condi- 
tion has resulted in slowing the housing boom, and to alleviate the 
situation a voluntary allocation plan was worked out. There are 
nine plants already in the Union, but four more are under construc- 
tion at Lichtenburg, Klerksdorp, Kimberley, and Port Shepstone. 
According to one report, cement was imported from Yugoslavia, 
Belgium, Poland, and Denmark to help relieve the shortage. 


OCEANIA 


Australia.—The Metropolitan Cement Party, Ltd., Sydney, Aus- 
tralia, plans to reassemble the 1,000,000-barrel-capacity River Rouge 
cement plant of the Ford Motor Co. in the Sydney area. The Great 
Barrier Reef supplies the Queensland Cement € Lime Co. with 
enough material to manufacture 15,000 bags of cement per day. 
Other raw materials used in the production of coral cement and sup- 
plied locally are aluminous clay, siliceous clays, and ironstone. 


Chromium 
By ROLAND D. PARKS! 


GENERAL SUMMARY 


HROMITE imports into the United States during 1948 were at 
C the record level of over 1.5 million short tons and exceeded con- 

sumption in all grades—chemical, refractory, and particularly 
metallurgical. Industry stocks improved in each group. Domestic 
production, though higher than in 1947, totaled only 3,619 short tons 
with operating mines confined to Oregon and California. 

The bulk of United States chromite imports in 1948 came from the 
U. S. S. R., Union of South Africa, Turkey, Republic of the Philip- 
pines, Cuba, and Southern Rhodesia, listed in order of importance— 
unchanged from 1947. 

Imports from Turkey, largely metallurgical-grade, increased 
markedly from 1947, as did shipments of this grade from New Cale- 
donia, a minor source. Supplies of chemical-grade ore from the Union 
of South Africa—main source of this grade—continued steady. Al- 
though total imports of refractory-grade ore dropped slightly from 
the previous year, supplies continued steady from the principal 
sources—Republic of the Philippines and Cuba. 

The U. S. S. R., leading world producer, again supplied one-quarter 
of the total expanded United States imports, largely in metallurgical- 
grade ore. 

Among the smaller suppliers, Brazil, Cyprus, and Guatemala 
ene shipments during the year, whereas none was reported from 

ndia. 

Metallurgical and refractory grades of chromite remained, during 
the year, on the list of strategic and critical materials for which stock- 
piling was considered necessary. Purchases for the National Strategic 
Stock Pile are made by the Bureau of Federal Supply, as outlined in 
the 1947 chapter of this series. 


Salient statistics of chromite in the United States, 1944-48, in short tons 


1944 1945 1946 1947 1948 
Total supply. ooo 894,019 928, 738 761,498 | 1,107, 128 1, 545, 744 
Imports for consumption. ............. 848, 390 914, 765 757, 391 1, 106, 180 1, 542, 125 
Domestic production.................. 45, 629 13, 97 4, 107 948 3, 619 
Consumption by industry................. 848, 449 808, 120 734,759 833, 357 875, 033 
EXPO Sos Blase ea. ad 1, 019 12, 366 2, 158 3, 435 2, 894 


Total new supply of chromite available in 1948 for industry and 
stock piling increased 40 percent over 1947 to an all-time record with 
the supply of metallurgical-grade ore up over 90 percent. Supply of 


í 1 TOR Mining Engineer, U. S. Bureau of Mines. Chapter prepared under supervision of Norwood 
. Melcher. 
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chemical-grade increased 18 percent, whereas 5 percent less refractory 
ore was available. Total supply was 77 percent over industrial 
consumption for the year, with metallurgical-grade showing an excess 
of 129 percent, refractory, 37 percent, and chemical, 27 percent. 

Consumers' stocks totaled 602,491 short tons of all grades at the 
end of the year; 256,770 tons were metallurgical-grade; 108,997 tons 
were chemical; and 236,724 tons were refractory. These industry 
stocks represented net gains of 34, 44, and 64 percent, respectively, 
from the previous year. 


DOMESTIC PRODUCTION 


Domestic production revived slightly in 1948 after declining un- 
interruptedly from the all-time peak of 160,120 short tons in 1943 to 
less than a thousand tons in 1947. 

All of the 1948 output of 3,619 short tons was believed to have been 
used for metallurgical purposes. Over 80 percent of the 1948 produc- 
tion was made during the first half of the year but with an uptrend 
noted again in the fourth quarter. 

William S. Robertson, operating the Oregon Chrome Mines, Inc., 
Selma, Josephine County, Oreg., was the largest producer. À new 
700-foot haulage crosscut is reported to have been driven into the 
ore body at this property, some 500 feet below the surface.? Other 
producers included Lockhart & Messinger and Sam J. Wilson from 
their operations in Del Norte County, Calif.; Eugene Brown, O'Brien, 
Oreg.; and Tyrrell Transportation Co., Stockton, Calif. 

Of the domestic shipments, 1,744 short tons were known to contain 
over 45 percent Cr;O; and 1,684 tons contained between 35 and 45 
percent Cr¿O,; analysis of the balance was not reported. 

Chromium Mining and Smelting Corp., Ltd., leased a War Assets 
Administration electric furnace plant at Mead, Wash., for production 
of exothermic (self-melting) chromium alloying metals, development 
and production of which were interrupted during the war when 
facilities at Sault Ste. Marie were converted to making ferrosilicon.? 
For raw material the company is drawing on domestic chromite from 
California and Oregon, as wall as on foreign ores. 


Chromite production (shipments) in the United States, 1944-48, by States in short 
tons, and number of producers in 1948 


1948 
State 1944 1945 1946 1947 Y 
Number Short 
of pro- tons 
ducers 
Pitti. Me MM UHR EHE EE I584 E eas Ces cuz AA DEE, cabra 
A EEN 34, 715 9, 607 1 4,107 948 3 274 
NION PAN A SE E GE 1,295]: AA AR EEN, SA EE 
OTON cere TR 7,818 4, 366 ER eaa 2 3, 345 
TO caia Ib 45, 629 13, 973 4,107 948 5 3, 619 


! California and Oregon production combined. Bureau of Mines not at liberty to publish separate State 
totals for 1946. 


2 Mining and industrial News, vol. 16, No. 3, March 1948, p. 10. 
3 Northern Miner, vol. 34, No. 30, Oct. 14, 1948, pp. 1 and 16. 
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Chromite shipped from mines in the United States, 1880-1948 1 


Before 1880...| 224,000 || 1897-99.......|..........]| 1917..........| 48,972 || 1935.......... 571 
1880.........- 2, 563 || 1900..........| 157 || 1918..........| 92,322 || 1936.......... 301 
TT DEE 2, 240 || 1901..........|  412]|| 1919..........| 5,688 || 1937.....---.- 2, 600 
1882 ......... 2,800 || 1902..........| 353 || 1920..........| 2,802 || 1938.........- 909 
1883.......-.- 3.360 | 1903........... 168 || 1921..........| 316 || 1939.......... 4, 048 
1884.........- 2, 240 || 1904. .........|  138|| 1922..........| 398 || 1940........-- 982 
1885.........- 3.024 || 1905..........|  25]|| 1993..........| 254 || 1941.........- 14, 259 
1888. ........- 2, 240 || 1906...-.-----| 120 || 1924..........| 323 || 1942.......... 112, 876 
1887.......-.- 3.360 || 1907..........| 325 || 1925..........| 121 || 1943.......... 160, 120 
1888.........- 1,680 || 1908.........-|  402]| 1926 .........| 158 || 1944.........- 45, 6 
1889.........- 2,240 || 1909..........| 670 || 1027.....-...-| 225 || 1945.......--- 13, 973 
1890. ........- 4,031 || 1910..........|  230|| 19298..........| 739 | 1946. ........- 4, 107 
1891.........- 1,537 || 1911..........|  134]|| 1929..........| 301 || 1947........-- 948 
1892. ......... 1,680 || 1912..........| 225] 1930.......-..| 90 || 1948.......... 3, 619 
1893.........- 1,624 || 1913..........| 286 || 1931.........- 

1894. ........- 4,122 || 1914..........| 662 || 1922.........| 174 || Total...... 847, 719 
1895. ........- 1,949 || 1915..........| 3,675 | 1933........-- 

1896. ........- 880 || 1910.......-..| 52,679 || 1934.........- 


1 Production of chromite before 1880 was ““about 200,000 long tons” (224,000 short tons), all from Maryland 
and Pennsylvania, according to Mineral Resources, 1908, pt. 1, p. 760. Most of the figures for 1830-95 
represent conversion to short tons from rounded long tons. 


CONSUMPTION AND USES 


Consumption of chromite during 1948 increased 5 percent in total 
tonnage over 1947. By industries, metallurgical consumption was up 
2 percent, refractory 5 percent, and chemical 11 percent for the year. 
Both refractory and chemical consumption was at new highs again in 
1948. Metallurgical consumption, although showing steady increase 
since 1946, remained below the figures for 1941-45 and 29 percent 
below the peak war year 1943. 

For 1940-48, inclusive, data for which are given in an accompany- 
ing table, the metallurgical industry has used one-half of the total 
tonnage consumed, refractory uses have taken one-third, and chemicals 
have consumed one-sixth of the total. This distribution is on a ton- 
nage basis, without regard to the chromic oxide content of the several 
grades. Chemical consumption was steadier than either refractory 
or metallurgical during this period. Ores used for refractory purposes 
in 1948 averaged lower in chromic oxide content than in any recent 
year. 


Consumption of chromite and tenor of ore used by primary consumer groups in 
the United States, 1940-48 in short tons 


Metallurgical Refractory Chemical Total 
Gross | Average € Gross | Average | Gross | Average 
weight tenor i weight tenor weight tenor 
(short | (percent S (short | (percent | (short (pereon 
tons) Cr:03) tons) Cr30y) tons) r203) 
259, 113 50.5 35.8 | 117,416 47.2 | 562,915 45.0 
02, 208 50.1 34.8 127, 135 46.3 800, 290 4.3 
48.5 34. 0 118, 245 44.8 891, 952 43.2 
48.5 34.0 | 127,163 44.7 , 43.8 
49.4 34.2 123, 225 45.7 848, 449 4.1 
49.1 34. 2 126, 069 45.0 808, 120 43.8 
48.3 33.9 | 129,270 44.0 | 734,750 43. 2 
41.4 35.2 136, 356 44. 7 R33, 357 41.1 
395, 417 48.2 33.8 151, 821 45.5 875, 033 42.7 
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Consumption of ferrochromium in the United States in 1948 was 
122,753 short tons, up 8 percent from the 1947 figure of 113,491 short 
tons. Companies canvassed by the Bureau of Mines use about 85 
percent of the total. 

Uses of chromite divide rather sharply into three main groups— 
metallurgical, refractory, and chemical: Each class of use calls for 
certain qualities in the raw material. 

Specifications.—The mineral chromite does not have a fixed chemi- 
cal composition. It is usually spoken of as Cr30¿-FeO but also con- 
tains varying proportions of iron, alumina, magnesia, lime, and silica. 
These additional elements, while lowering the grade of the material 
in terms of chromium content, are essential to certain applications 
as may be seen from the usual trade specifications outlined below. 

For metallurgical use, such as the manufacture of ferrochrome, 
chromite generally must contain a minimum of 48 percent Cr,O;, with 
a chromium : iron ratio of not less than 3: 1. Further, the ore must 
be of hard, lumpy structure. Usual specifications call for 6-inch 
maximum size of piece, with not more than 10 to 15 percent through 
a M-inch screen. Silica is undesirable, and combined alumina and 
magnesia of over 25 percent may be objectionable. 

Refractory-grade chromite usually contains about 63 percent com- 
bined Cr30; and AlO;, with 57 percent a common minimum. Iron 
and silica should be low, usually around 10 and 5 percent, respectively. 
Hard lump ore is desirable for making bricks, and ground material is 
suitable for cement. Magnesia content ranges around 15 percent. 

Chemical-grade chromite should contain & minimum of 45 percent 
Cr,03. High iron is not harmful within reasonable limits; a common 
chrome : iron ratio is 1.6 : 1. Silica must be less than 8 percent and 
sulfur low. Fines and concentrates are often preferred because they 
disintegrate readily in processing. 

Metallurgical Uses.—The principal metallurgical use of chromite is 
for production of ferrochromium, the usual form in which chromium is 
added to the bath to make chrome alloy steels. Ferrochromium 
usually contains 66 to 72 percent chromium. Two grades are stand- 
ard—high-carbon ferrochrome of 4 to 7 percent carbon content and 
low-carbon ferrochrome of less than 2 percent carbon content. 
Chromite is used also in the metallurgical industry to make exothermic 
chromium alloys, such as chrom-X, as well as chromium briquets. 
Chrom-X is made in both high- and low-carbon grades. Briquets are 
used largely in ferrous foundries. Each briquet contains 2 pounds of 
chromium. 

Chrome alloy steel may be made in the electric furnace directly 
from scrap and chromite. 

Chromium, when alloyed with steel, even in small proportions, 
improves hardness and tensile strength without serious loss of ductility. 
Its use permits greater depth of hardness—an advantage, for in- 
stance, in armor plate. "The added strength of chrome steels favors 
use of lighter shapes and gages wherever reduction in weight is desir- 
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able. Stainless steel, with its corrosion resistance, is the most im- 
portant of the chromium-alloy steels. 

Chemical Uses.—Sodium bichromate is the primary chrome chemi- 
cal from which other compounds are made. The largest consumption 
of chrome chemicals is in pigments; tanning and slectronletiae also 
require important quantities. Minor uses include dyeing, bleaching. 
alloys, and prevention of corrosion. During World War II, plating 
requirements expanded so rapidly that restriction of other less essen- 
tial uses was needed to keep within industry capacity. Approxi- 
mately 1.5 tons of chemical-grade chromite is consumed per ton of 
chemicals produced. High-temperature alloys are of especial interest 
at this time for jet engines and other applications. These alloys have 
a low iron content and hence are not true steels. Chromium, one 
of the major constituents, is introduced as pure metal in making the 
alloy. Any substantial increase in production of high-temperature 
alloys would need to be accompanied by corresponding output of 
chromium metal, which, in turn, uses chemical-grade chromite as the 
raw material. 

Refractory Uses.—As a neutral refractory, resistant to different 
types of slag, chrome bricks and patching cement are used in lining 
and repairing furnaces for both ferrous and nonferrous metals. 

A new refractory concrete of high strength was reported * to have 
been developed in 1948. Withstanding temperatures up to 3,100° F. 
with volume stability, this new chrome-base concrete may be poured 
in the usual manner or applied under pressure. The material is 
reported to be especially adaptable to construction or repair of vertical 
walls and arches. 


PRICES 


Prices of imported chromite are quoted on the long-ton basis, f. o. b. 
cars at eastern or southern ports with freight differentials for delivery 
to the west coast. Domestic shipments are sold f. o. b. nearest 
railroad point. Quoted prices, as shown in the accompanying table 
from the magazine Steel, remained steady during 1948. 

Ferrochromium and chromium-metal prices rose during 1948. 
High-carbon ferrochromium advanced in price during the year from 
18.6 to 20.5 cents per pound of contained Cr for packed lump alloy, 
contract. Low-carbon ferrochromium (0.06 percent carbon), on the 
same basis, was quoted at 26.5 cents in January 1948 and 28.75 cents 
a year later. Chromium metal (97 percent Cr minimum, 0.50 percent 
C maximum) advanced in price during the year from 93 cents to $1.03 
per pound of contained Cr. 

Prices of basic chrome brick, according to the magazine Steel, 
increased during 1948 from $59 to $69 per short ton, f. o. b. works, 
Baltimore, Md., or Chester, Pa. 


* Mining Journal (London), vol. 231, No. 5894, Aug. 7, 1948, p. 581, 
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Price quotations for various grades of chromite in 1948 
[Steel] l 


Prices per long ton ! 
Cr:0; | Cr: Fe 


Source 
(percent)| ratio : 
WE End of year 

Indian and African... 48 3:1 $39. 00 $39. 00 
AA EE 48 2.8:1 37.50 37.50 

MA A A MES 48 |.......... 31. 00 31. 00 
South African (Transvaal)....................... lll. 50 ooo 29. 50 29. 50-30. 50 
Leben eines TC NER 28. 50 29. 00-30. 00 

Doc ta D EE A 26. 50 26. 50 

A A eee A aA 44 |.......... 25. 50-26. 00 25. 50-26. 00 
Rhodeslan EE 48 13:1 39. 00 39. 00 
A oce dL DEL 48 AAA 30. 00 30. 00 

pr AA A EE 45 |.......... 27. 00-27. 50 27. 00-27. 50 
Brazilian—nominal......................... 2. eee 48 33:1 43. 50 |.............. 
o EE NL PROCERES DR 44 22.5:1 33. 65 33. 65 
Domestic (sellers nearest rail) ......................... 48 3:1 39. 00 39. 00 


! Gross ton f. o. b. cars, New York, Philadelphia, Baltimore, Charleston, S. C., plus ocean freight differen- 
tial for delivery to Portland, Oreg., and/or Tacoma, Wash. 


3Lump 
FOREIGN TRADE * 


Imports of chromite in 1948 increased 39 percent over 1947 to a 
total of 1,542,125 short tons containing 680,723 tons of Cr;O;; the value 
was $33,050,888, up 75 percent. Shipments from the Soviet Union, 
largest supplier, increased 49 percent from the previous year and were 
almost entirely of metallurgical grade. The Union of South Africa, 
second source, increased shipments of all grades 12 percent and pro- 
vided more than four-fifths of the chemical-grade ore. Shipments 
from Turkey, largely metallurgical grade, increased nearly 300 percent 
to place Turkey third among total suppliers and second among metal- 
lurgical. The Republic of the Philippines, fourth in tonnage, was 
again the leading supplier of refractory ore. Cuba, fifth in total, was 
second in refractory grade. Imports from Cuba declined 1 percent 
for the year. Southern Rhodesia increased shipments (mainly metal- 
lurgical grade) 78 percent. 

mports of ferrochromium in 1948 (all from Canada) totaled 9,019 
short tons, containing 4,714 tons of Cr, and were valued at $1,470,653. 
Exports of this product were 6,754 short tons valued at $2,371,367. 
Exports of chrome ore &nd concentrates were 2,894 short tons valued 
at $81,671; chromic acid exports totaled 1,580,792 pounds valued 
at $529,077. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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WORLD REVIEW : 


Australia.—The Australian Council for Scientific and Industrial 
Research is said to have developed a new process for extractin 
chromic oxide for which either low-grade chromite or the usua 
standard ores will serve as raw material.’ 


World production of chromite, 1941-48, by countries, in metric tons 
{Compiled by B. B. Mitchell] 


Country 1941 1942 1943 1944 1945 1946 1947 1948 
North America 
apada. 2,152 10, 393 26, 848 : 5,221 821 1, 961 ], 497 
CODE osent eee eee 163,175 | 286,470 | 354,152 | 192,131 | 172,626 | 174,350 | 159,209 | 116,624 
Guatemala...-.---- 529 374 97 443 625 A. 
Mexico. EEN 12 ¡ERP A ARA ESA AA 
United States...... 12,935 | 102,400 | 145, 259 4], 394 12, 676 3, 726 860 3, 283 
South America: 
Argentina. ......... 60 210 250 181 2, 000. A A A 
Brazil (exports).... 5, 944 5,776 7,813 4,721 ] 490 A A 1, 626 
Europe: 
Albanía............ ! 20, 000 LS OUO. AMO PR E essa Lake cues 2 16, 500 
Bulgaria. .......... d 1 6, 500 ! 7, 000 3 3 (3) o ) 
(S qr aset erer 16, 240 24, 300 15, 500 18, 295 2, 413 9, 062 18, 000 ,500 
Portugal........... MO EAS. XENON 1, 267 1, 1, 669 1, 533 (3) 
et MN PP 80 224 I2 AAA A E, PA 
Urited Kingdom... 848 520 294 TIO feces eee anes GE (3) 
^ Yugoslavia........- (3) 1 100,000 | 1 65, 000 (3) (3) (3) (3) (3) 
sia: 
Cyprus (exports)... 4,816 2, 936 7, 986 469 1,070 1,158 5, 283 6, 809 
¡A 50, 940 50, 380 33, 789 40,190 31, 642 45, 511 35, 274 (3) 
Indochina, French.|.......... 3,570 6, 510 2,900 E, PA AA WE 
Trak AMA EE 435 1, 267 12 GE H Ee (3) (3) 
JAAN AA 54, 510 07, 510 58, 520 71,135 28, 539 7,079 2, 347 9, 340 
Philippines, Re- 
publie of.....-.-..! § 328, 243 | 150,000 | 160,000 | ! 70,000 (3) 57,000 | 195,185 | 256, 854 
Turkey oc 135,714 | 116,342 | 154,512 | 182,108 | 146,716 | 103,167 | 102,875 | 285, 353 
U. 8. 5. R.......0-- (?) 2 400,000 | ! 325, 000 (3) (3) OI Q) Q) 
Africa: : 
e A AA 312 910 150 | B. E A 266 191 
Sierra Leonc........ 13, 907 10, 726 16, 306 9, 851 578 10, 301 16, 769 7, 886 


Southern Rhodesia. 322, 123 | 318,314 | 287,453 277, 051 | 186,318 | 151,433 | 155,149 | 230,703 


Å f iCar deeso 141,884 | 337,620 | 163, 232 88, 909 99,090 | 212,253 | 373,094 | 412,783 
Oceania: 
Australia: 
do AA A A A a 2. fl AA TRA (3) (3) 
New South Wales. . 356 365 412 246 287 (3) (3) (3) 
New Caledonia..... 64, 509 67, 610 46, 952 55, 229 40, 826 24, 946 50, 530 75, 021 


ee | eines | attestante sme | ees | ees | cmt | aes | tnr 


Total (estimate). |1, 752, 000 |1, 999, 000 |1, 787, 000 |1, 397, 000 |1, 100, 000 ¡1,120,000 |1, 658, 000 |2, 113, 000 


! Estimate. 

? Planned production as reported. 

3 Data not available; estimates by author of chapter included 1n total. 

* Fiscal year ended March 20 of year following that stated. 

! January to October, inclusive. 

$ Data revised in some instances to cover production rather than shipments. 


Cuba.—Development work was in progress early in 1948 at the 
Cayoguan, Delta No. 2, and Narciso mines to aid in meeting pro- 
duction schedules.’ 

Cyprus.—Cyprus Chrome Co., Ltd., &t present sending hand-sorted 
lump ore to Sweden, is installing a gravity concentrator.’ Sorted 
iude as shipped is reported to run 46-48 percent Cr,O; with a Cr : Fe 
ratio of 2.8. Ore is trucked some 14 miles from the concentrator at 
Kakapetria to the railroad leading to the port of Farmagustis. Annual 
shipments of 10,000 tons are hoped for. 

$ Mining Journal (London), vol. 230, No. 5883, May 22, 1948, p. 393. 


? Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 4, April 1948, p. 3. 
8 Enginecring and Mining Journal, vol. 149, No. 1, January 1948, p. 127. 
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India.—Mineral policy planning in India, reportedly, is looking 
toward the use of chromite for domestic extraction of chromium metal 
and manufacture of alloys rather than for export, as heretofore.’ 
Reserves of high-grade chromite are thought to be limited. The bulk 
of the production to date has been for refractory bricks. 

Chromite reserves in Baluchistan and Kalat &re reported under 
investigation by Pakistan authorities. These deposits currently 
produce some 2,000 tons annually. Exchange of this chromite for 
iron from India is reported under consideration. 

New Caledonia.—Most of the chromite produced in New Caledonia 
is of metallurgical grade. Output of all grades was up 48 percent 
from 1947, but United States imports of metallurgical in 1948, which 
constituted total receipts, were nearly four times the previous year's 
receipts of this grade. The Crz0; content of metallurgical ore re- 
ceived in 1948 was 53.6 percent compared with 50.8 percent in 1947. 

It was reported in mid-1948 that two mines—Claudette I and 
Claudette II—near Coulee, were to be worked." 

Republic of the Philippines.—The Acoje Mining Co. began produc- 
ing in June 1948 from its metallurgical chromite mine east of Santa 
Cruz, Zamboles. Ore is being stocked for grading. The Misamis 
Chromite Co., Inc., began producing in July. Reserves were esti- 
mated as of January 1948 at 26,000 metric tons of positive ore with 
large indicated tonnage.? As of mid-1948, no rehabilitation work 
was reported in progress at Zambales Chrome Mining Co., near the 
Acoje mine, or at the Filipinas Mining Co. property, Zambales. 

Rhodesia.—Some 300,000 tons of chromite were reported early in 
1948 in stock waiting rail movement, one-half at Selukave.!* Rhode- 
sian deposits were described in the 1947 chapter of this series. 

Rumania.—Heserves of chromite in the Turnu-Severin area, 
southwest Rumania, are reported at 2 to 10 million metric tons of 
30 to 50 percent Cr;O; content.” 

Sierra Leone.—Sierra Leone Chrome Mines Co., Ltd., is reported to 
have exclusive prospecting rights to & belt extending some 70 miles 
northeast from Pujehun to the Gori Hills.* All known occurrences 
in Sierra Leone are stated to be in this area. Mining to date has 
been from & deposit some 6 miles north of Hangsha, where the grade 
is stated to be 43—44 een Cr;O;, The ore can be beneficiated to 
about 50 percent Cr;O;, still retaining a suitable chrome: iron ratio. 
Inadequate rail facilities are reported to have held back shipments. 

Southern Rhodesia.—Inadequate rail facilities to the port of Beira 
were reported early in 1948 to be the main factor preventing increase 
of export of chromite from Southern Rhodesia to an estimated capac- 
ity level of around 800,000 tons per year." 

The possibility of domestic manufacture of ferrochrome was 
reported under study. 


* Mining Journal (London), vol. 230, No. 5871, Feb. 28, 1948, p. 149. 

10 Engineering and Mining Journal, vol. 149, No. 5, May 1948, p. 152. 

n Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 1, July 1948, p. 8. 

12 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 1, July 1948, pp. 5-6. 
13 Sce footnote 12. 

M Mining Journal (London), vol. 230, No. 5873, Mar. 13, 1948, p. 180. 

18 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 6, June 1948, p. 4. 

16 Mining Journal (London), vol. 230, No. 5563, Jan. 3, 1948, p. 4. 

17 Mining Journal (London), vol. 230, No. 5866, Jan. 24, 1918, p. 61. 
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Turkey.—Chromite mining in Turkey expanded rapidly in 1948. 
Recent changes in mining regulations are reported ' to have encour- 
aged private business to mine chromite. uring World War II all 
Turkish chromite was purchased and exported by the Eti Bank, still 
the largest producer, and stated * to control two-thirds of the deposits. 
Exploration licenses are understood now to be convertible into con- 
cessions without the former limits on production, with the result that 
many chromite properties are being exploited on the basis of export 
contracts. 

Output of the Eti Bank mines was being expanded in 1948 by 
installation of equipment from the United States to aid in filling 
reported contracts with United States importers for over 100,000 tona 
for delivery by mid-1949. 

The port of Antalya (Adalia) was used for the first time in July 
to ship chromite from the Tefenni mine, Burdur. It is reported that 
a jig and table concentrator are being planned for beneficiating the 
Guleman ore. Spiral concentrators are stated to be in use at the 
Kavak mine to beneficiate the low-grade ore. The product is exported 
through the port of Izmit, mainly to Norway and Sweden. 

Private chromite mines in the Islahiye district near the Syrian 
border are in production, at a rate estimated at 25,000 tons per year. 
Private production during the first Seier? of 1948 was 21 ,762 short 
tons with an additional 11,347 tons from the Guleman district.” 

Union of South Africa.—Chrome Mines of South Africa, Ltd., is 
reported ” as a newly formed company combining the chromite 
mining activities of the Union Corp., Ltd., and the African Mining 
and Trust Co. (Pfy.), Ltd. This consolidation includes the Zwartkop 
and Tweelaagte mines, Rustenburg district and the Groothoek mine, 
Lydenburg district. These deposits, which are in the Transvaal, 
were described in the 1945 chapter of this series. A recent estimate 23 
places reserves of all grades at 200,000,000 tons down to a depth of 
500 feet along the dip. 

Beneficiation of chromite is under investigation in South Africa. 
Laboratory tests as reported * improved the CTO, content substanti- 
ally in two of ten instances. Tests by a new method for reducing 
iron in chromite are said ” to have concentrated Transvaal ore up to 
58 percent CrO; content with 3 : 1 chrome: iron ratio at low treat- 
ment cost. 

" Ergunalp, F., Turkish Chromite Ee Min. Moe E 10, No. 12, November 1948, p. 43. 
15 Mining email (London), Feb. 14 1 230 N o. 5869, p. 1 

2 Bureau of Mines, Mineral Trade Notes vol 26, No, 5, May Ar 6. 

n Engineerin ngana h Mining Journal, August 1948, p. 1 

2 Mining an Magazine, vol. 38, No. 1, Gene 1948, pp. 27-29. 


2 South African res and Engineering Journal, vol. 59, pt. 1, No. 2892, July 17, 1948, p. 583, 
* Mining Journal (London), vol. 231, No. 5911, Dec. 4, 1948, p. 907. 


Clays 


By R. W. METCALF anp A. LINN! 


GENERAL SUMMARY 


REATLY increased private and public building programs and 
a higher level of general business activity, particularly in steel 
operations, resulted in a 12-percent increase in the volume of 
all clay produced in 1948 and large increases in shipments of the 
principal types of structural clay products. Record years were 
achieved in five of the six chief classifications of clay discussed herein— 
kaolin or china clay, ball clay, fire clay, bentonite, and fuller’s earth; 
also there was a substantial increase in the output of miscellaneous 


clays. 

The building boom in 1948 was chiefly responsible for the 14-percent 
increase in output of common clays and shales (miscellaneous clays) 
used in heavy clay products and in cement. Common clay and shale 
comprised 84 percent of the clay used for heavy clay products and 
virtually all of that consumed in portland and other hydraulic cements. 

Augmented pottery output in 1948 stimulated the ball- and china- 
clay industries to record heights. Major factors in the expansion 
of rene volume were sizable increases in shipments for paper coating 
and rubber. 


Salient statistics of the clay industry in the United States, 1947—48 


1947 1948 


Short tons Value Short tons Value 


Domestic clay sold or used by producers: 


Kaolin or china clay............................ ....| 1,425,106 [$17, 107,963 | 1, 568, 848 | $19, 756, 738 
Bal Clay EE 269,050 | 2, 923, 760 298, 979 3, 342, 647 
Fire clay, including stoneware clag. 9, 038, 680 | 26, 208, 602 | 9,849,914 | 29, 424, 034 
Bentonite e eege 763, 889 | 5,949, 586 921,560 | 7,136, 308 
Puller's ear eweg ee ce se 329,068 | 4,660, 614 342, 081 5, 273, 851 
Miscellaneous clays................ EE 21, 773, 680 | 17, 422, 962 | 24, 746, 599 | 20, 414, 694 
Total sold or used by producers. ................. 33, 599, 473 | 74, 273, 487 | 37, 727, 981 | 85, 348, 272 
Imports: 
Kaolin or china clay................................ 82,628 | 1,330,001 99, 930 1, 650, 102 
Common blue and Gross Almerode. .. ............. 25, 849 342, 711 32, 195 460, 422 
Fuller's earth... 225-6262 eee ou ee inet 155 , 001 129 2, 002 
Other AM A o RE ag ads 3, 768 43, 450 3, 687 29, 454 
Total Import... 112, 400 | 1,719, 163 135,941 | 2,142,070 
Exports: 
Kaolin or china clay.......................-........ 18, 686 234, 707 19, 074 319, 294 
IN A eene de educ sue E cate 110, 193 780, 993 102, 482 935, 232 
Other clay (including fuller's earth)... 138,244 | 3,587,489 145, 292 3, 883, 050 
Tota exports- 2-222 casco ia 267,123 | 4,603, 189 266, 848 5, 137, 576 


! Figures on imports and exports complied by M. B. Price, of the Bureau of Mines, from records of the 
U.8. Department of Commerce. 
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Especially large sales of bentonite for use in rotary drilling mud and 
substantial gains in consumption as a foundry sand Bond. and as a 
filtering aud decolorizing medium gave bentonite its tenth year of 
record-shattering production. 

An increasing demand for fuller's earth as oil or grease absorbent 
and other uses, such as insecticides, fungicides, and rotary drilling 
muds, contributed to & new high in fuller's earth output, surpassing 
the former record established in 1930. 

Stimulated by activity in the metallurgical and other high-tempera- 
ture industries, and also by the demand for heavy clay products, the 
output of fire clay in 1948 rose to & new high for the second year in 
succession. 

Price quotations of clay and clay products in 1948 followed the 
general upward trend. 

Imports of kaolin or china clay &nd blue clay, including Gross 
Almerode, increased 21 and 25 percent, respectively, in 1948 com- 
pared with 1947. By far the greater part of the tonnage of both 
classes of clay originated in the United Kingdom (99 percent of the 
kaolin or china clay and 90 percent of the common blue and Gross 
Almerode clays). Total exports of clay remained at approximately 
the same level in 1948 as in 1947. Exports of kaolin or china in 1948 
were slightly larger, whereas exports of fire clay decreased compared 
with 1947. Average export unit values rose somewhat. 


CONSUMPTION AND USES 


The clay-consumption data shown in the accompanying table are 
comparable with similar information published in Minerale earbooks 
covering the period 1944 to date. Figures relating to kaolin, ball 
clay, bentonite, and fuller’s earth are comparable for previous years 
also. The fire clay and miscellaneous clay data beginning with 1944 
include captive tonnage, which was not requested from the producers 
in earlier years. A more detailed explanation of these differences ap- 
peared in the Clays chapter of Minerals Yearbook 1944. 

Clay consumed in the manufacture of heavy clay products was 10 
percent greater than in 1947 and comprised 56 percent of the total 
tonnage. Clays used in refractories and in portland and other 
hydraulic cements each consumed 17 percent of the total; paper filler 
and coating, 2 percent; rotary drilling mud, filtering and decolorizing 
oils, and pottery, 1 percent each. The remainder was used for a 
variety of other purposes. 

Many uses showed large gains in 1948 over figures reported in 1947. 
The proportional increases for some of the more important classifica- 
tions were as follows: Rotary drilling mud, 24 percent; cement, 19 
percent; paper filler and coating, 12 percent; refractories, 11 percent; 
filtering and decolorizing oils, 9 percent; pottery, 7 percent; and high- 
grade tile, 6 percent. 


256 MINERALS YEARBOOK, 1948 


Clay sold or used by producers in the United States in 1948, by kinds and uses, 


in short tons 


Use 


Pottery and stoneware: 
Whiteware, etc... 


Kaolin 


stoneware...........-.-..----|--.------- 


Art pottery and flower pots.... 
Slip for glazing................. 


Kiln furniture, etc.: 
Saggers, pins, stilts............. 
W ads 


Rübbeor A teme 


Paints: 
Filler or extender............... 
Calcimine...................... 


Ments ca 


Refractories: 
Fire brick and block...... Eh. 
Bauxite, high-alumina brick.. 
F ire-cla y mortar, including clay 
processed for laying fire brick. 
Clay crucibles.................. 
Glass refractories............... 


Zinc retorts and condensers. ...|.. 


Foundries and steel works ..... 
Other refractories .-....-..-...- 


OUR) AT Se 
Heavy clay products: Common 
brick, face brick, paving brick, 
drain tile, sewer pipe, and kin- 
dred produets.................... 


Miscellaneous: 
Rotary drilling mud .... ..... 
Filtering and decolorizing oils 


(raw and activated earths) 1... 1...) eee 


Other filtering and clarifying... 
Artificial abrasives............. 


Absorbent uses (oily floors, etc.). 


Asbestos products.............. 
Chemicals...................... 
Enameling..................... 
Fertilizers..................... 
Filler (other than paper or 

1119 A eseaucceedd 
Insecticides and fungicides..... 
Plaster and plaster products. ... 
Concrete admixture, sealing 


EM EN, AO EE OO 


Other uses.._..........--..---- 


1 Comprises the following: Mineral oils, 194,225 tons; vegetable oils, 23,466 tons. 
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Total 


394, 340 


42,123 
52, 417 
2, 369 


481, 249 
183, 948 


31, 655 
2, 237 


33, 892 


16, 264 


1,080, 108 


107, 053 


6, 463, 803 


21, 098, 006 


043, 467 


1, 907, 527 


24, 746, 599) 37, 727, 981 
329, 068. 21, 773, 680| 33, 599, 473 
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CHINA CLAY OR KAOLIN 


In 1948 the output of china clay or kaolin for the third successive 
year established a new peak for the industry, reaching 1,568,848 short 
tons valued at $19,756,738, or 10 percent greater than in 1947, the 
next highest year. The accompanying chart shows the growth of 
kaolin output, highlighting the increasing demands of the major 
consuming industries. 

The chief uses of kaolin in 1948 were for the manufacture of paper, 
872,128 short tons (56 percent of the total sales); rubber, 176,965 tons 
(11 percent); refractories, 145,916 tons (9 percent); and pottery, 
145,797 tons (9 percent). The remainder (15 percent) was consumed 
for & wide variety of purposes, including cement, high-grade tile, 
fertilizers, chemicals, insecticides, paint filler or extender, calcimine 
and linoleum. Large relative increases in consumption over 1947 
were reported for pottery, 21 percent; high-grade tile, 29 percent; 
pape filler and coating combined, 12 percent; and cement, 36 percent. 

ewer uses attracting attention were fertilizers and insecticides. 


Kaolin sold or used by producers in the United States, 1947-48, by States 


Sold by producer Used by producer Total 
State SS ee SS EE 
Short tons Value Short tons Value Short tons Value 
1947 
Alibama, Florida, and North 
a A ete eee ss $1,077,006 |............]............ 63, 283 | $1,077,006 
California... eee 16, 359 278, 489 A VE 16, 359 278, 489 
COTRÍA ui caia 922,861 | 12, 132, 303 109, 152 $623, 738 | 1,032,013 | 12,756, 041 
Pennseleania (1) (1) (1) (1) 33, 491 122, 653 
South Carolina............... (1) (1) 1) (') 271,054 2, 774, 545 
Other States 3................. 290,795 | 2,932, 959 22 63, 468 8, 906 
qe A 1, 293, 298 | 16, 420, 757 131,808 687, 206 1, 425, 106 17, 107, 963 
1948 m 
Alabama, Florida, and North 
E e eue 64,614 | 1,106,387 |............]..-..-...... 64, 614 1, 106, 387 
California..................... (1) L (1) (1) 25, 5602 352, 538 
UI a s Loszescésrefienwiut 1, 018, 427 | 13, 941, 390 117, 013 701, 308 1, 135, 440 14, 642, 698 
Pennsylvania................ M (1) (1) 1) O) 50, 021 190, 998 
South Carolina............... (1) (1) 1) (t) 283,485 | 3,347,078 
Other States? 334,671 | 3, 905, 887 34, 123 101, 766 9, 726 117, 039 
Ke) A 1, 417, 712 | 18, 953, 664 151, 136 803, 07 1,568,848 | 19,756, 738 


t Included with “Other States.” 
2 Includes States indicated by footnote 1 and Illinois, Utah, and Virginia. 


Georgia produced more kaolin than any other State, again furnish- 
ing 72 percent of the total output. South Carolina was second in 
rank and Alabama, Florida, and North Carolina combined, third. 
Other States producing kaolin in 1948 were California, Illinois, 
Pennsylvania, Utah, and Virginia. No production was reported for 
Maryland in 1948. All States or groups of States for which statistics 
are published in the accompanying table showed small to substantial 
gains in output in 1948 compared with 1947. 

Imports of kaolin in 1948 rose 21 percent to 99,930 short tons and 
were the highest since 1940. Of the 1948 total, 98,469 tons came from 
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United oe and small tonnages each from Canada, France, and 
Czechoslovakia. 


Exports of kaolin in 1948 rose 2 percent compared with 1947. 
Canada was the principal country of destination, accounting for 86 
percent of the total. Small tonnages also were shipped to Mexico, 
several South American countries, Eo Africa, and Asia. 


NN Pottery, stonewore,ond high-grode tile 


EE rubber 


Ei Paper filling and coating 


HA 


SHORT TONS 


OF 


3 


o 
eo 
z 
« 
o 
2 
o 
x 
p 


DY et. S090 KiC? eee Ka ^ x x X 
O sei? oo? 


FIGURE 1.—Kaolin sold or used by domestic producers for specified uses, 1934-48. 


Quotations on Georgia, South Carolina, Virginia, and North Caro- 
lina kaolins, as reported in E&MJ Metal and Mineral Markets, at the 
beginning of 1948 ranged from $2.50 to $3.50 per short ton for sagger 
clays up to $20 or $30 per ton for certain prepared grades. Begi 
in up. these quotations rose to $3.50 to $4.50 for sagger clays, with 
increases generally of 75 cents to $1 per ton for the various other 
grades quoted. The bigher levels remained in effect during the bal- 
ance of the year. In early 1948 Florida kaolins were quoted as 
follows: Washed and crushed in bulk, $16.75 per ton; washed and 
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Georgia kaolin sold or used by producers, 1944-48, by uses 


China clay, paper clay, ete. Total kaolin 
Y ear 
1944... ..... ; 
1945... ...... S 
Lie n 
1947......... e 
1948. ........ 1, 006, 325 


air-floated, $20.75; and air-floated enamel clay, $30 to $35. The 
latter grade was raised to $35 per ton in March 1948. According to 
Oil, Paint and Drug Reporter, imported china clay ex dock at the 
end of 1948 was quoted at $16 to $35 for white lump in bulk and $45 
for powdered material in carlots. Powdered kaolin, ex warehouse, 
l. c. 1., was quoted by the same source at $50 to $55 per ton. The 
average value per ton of domestic kaolin as reported to the Bureau of 
Mines by the producers in 1948 was $12.59, compared with $12 in 
1947 and $10.25 in 1946. 


BALL CLAY 


Sales of ball clay in 1948 rose 11 percent to a new high, reaching 
nearly 300,000 tons (298,979 short tons). "This is an increase of over 
100,000 tons in 7 years. As in all of the last 5 years, Tennessee 
supplied the larger part of the output—173,797 tons (58 percent of 
the total); Kentucky furnished 103,426 tons (35 percent), or & com- 
bined total of 93 percent in 1948 for these two States compared with 
91 percent in 1947. The remainder was mined in Maryland: Mis- 
sissippi, and New Jersey. 

iteware and stoneware mixtures consumed 251,229 short tons 
(84 percent of the total); high-grade tile, 23,842 tons (8 percent); 
refractories, 12,636 tons (4 percent); and paint filler, enamel, linoleum, 
paper filler, and other uses, the remaining 4 percent. Increases in 
1948 over 1947 for whiteware mixtures and refractories were 13 and 
17 percent, respectively; ball clay used in high-grade tile declined 7 
percent. 

Quotations on ball clay in 1948, from E&MJ Metal & Mineral 
Markets, were as follows: Kentucky and Tennessee crude ball clay, 
which ranged from $5 to $12 per short ton at the beginning of the year, 
were raised to $7 to $12 in February, and changed to $10 in Septem- 
ber; air-floated and pulverized material, which ranged from $11 to 
$21 at the start of the year,was raised to $15.50 to $20.50 in February 
and changed to $19.50 to $20.50 in September and again to $19.50 in 
October for Tennessee clays only. aryland ball clay, shredded, in 
bulk was quoted at $7 to $9 per ton throughout 1948; air-floated 
material, in bags, which was quoted at $17 to $21 at the beginning of 
the year, had a range of $14 to $17.50 after e ee The average 
realization reported by producers to Bureau of Mines in 1948 rose to 
$11.18, compared with $10.87 in 1947 and $9.85 in 1946. 
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Imports of common blue and Gross Almerode clays in 1948 rose 25 
porani in quantity and 34 percent in value compared with 1947. 

y far the greater portion of these receipts was unmanufactured 
common blue clay. The United Kingdom supplied 90 percent of the 
imports in this classification, Canada about 7 percent, Germany 
almost 3 percent, and Brazil less than half of 1 percent. Imports of 
Gross Almerode clays comprised about 1 percent of the combined 
common blue and Gross Almerode clays. Exports, if any, are not 
separately shown in official foreign trade returns. 


Ball clay sold by producers in the United States, 1946-48, by States 


1946 1947 1948 
State REENEN EE eS 
Short tons Value Short tons Value Short tons Value 

Kentucky . gege GEN 98, 918 $990, 301 99,951 | $1, 072, 203 103, 426 | $1,155, 530 
Maryland, Mississippi, and 

New Jersey ................- 12, 538 106. 208 22. 931 262, 047 21, 756 284, 588 

'l'ennessee. ...........-.------ 131,689 | 1,299, 393 146,168 | 1,588,610 173, 797 1, 902, 529 

d NO BEE 243,145 | 2,395,902 269,050 | 2.923, 760 298, 979 3, 342, 647 


FIRE CLAY 


A continued heavy demand for refractories, particularly in the steel 
industry, and the exceptional market for new building construction 
agaln resulted in a record year in production of fire clay, which rose 9 
percent over 1947 and nearly reached 1 million tons in 1948. 

As above indicated, the two major uses of fire clay were in refrac- 
tories and heavy clay products. They consumed 61 and 35 percent, 
respectively, of the total fire clay in 1948. About 1 percent each was 
used in high-grade tile and in chemicals, and the remainder in a wide 
variety.of other uses. The increases in four principal classifications 
over 1947 were refractories, 11 percent (over 600,000 tons); heavy 
clay products, 7 percent (over 200,000 tons); high-grade tile, 25 per- 
cent; and chemicals, 6 percent. 

Both quality and proximity to market influence the location of 
fire-clay operations. Thus, in 1948, Ohio was first in order of output 
of fire clay and supplied 28 percent of the total tonnage, followed by 
Pennsylvania, 19 percent of the total; Missouri, 15 percent; California, 
6 percent; and Kentucky, 5 percent. 'The remainder (27 percent) 
was produced in 30 States and Alaska, which for the first time reported 
output of fire clay. Of the 17 principal fire-clay-producing States, 
14 had a larger output in 1948 than in 1947, and 3 reported decreases. 

Quotations on fire clay are not given in trade journals. However, 
reports from producers to the Bureau of Mines indicated that the 
average sales value of fire clay sold in 1948 rose to $2.90, compared 
with $2.77 in 1947 and $2.64 in 1946. "The average value of 
clay, including both sales and captive tonnage, was $2.99 in 1948, 
compared with $2.90 in 1947 and $2.63 in 1946. 

cial foreign trade statistics do not show imports of fire clay 
separately. Exports, however, are listed and in 1948 totaled 102,482 
short tons valued at $935,232, a small decrease in tonnage (7 percent) 
but & substantial gain in value (20 percent) compared with 1947. 
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The chief country of destination was Canada, which took 86 percent 
of the total exports. Mexico received 7 percent, and the remaining 
7 pereent represented small shipments to 57 destinations in North 
and South America, Europe, Africa, Asia, and Oceania. 


Fire clay, including stoneware clay ! sold or used by producers in the United States, 
1947—48 by States 


Sold by producer Used by producer Total 
State a 
Short tons Value Short tons Value Short tons Value 

1947 e 
ER E 104, 432 $166, 652 39, 912 $108, 886 144, 344 $275, 538 
Arkansas cocer es (2) (3) (7) (2) 230, 241 731, 324 
California picnic as 225, 701 614, 487 261, 380 454, 530 487, 081 1, 069, 017 
Colorado. ..... WO a 56, 704 113, 200 60, 037 137, 610 116, 741 250, 519 
alt e CC e ce otek gcc leo 200, 872 690, 343 190, 460 308, 024 391, 341 1, O88, 307 
ka KC A e eet eS 203, 366 430, 756 145, 662 351, 519 439, 028 782, 275 
Kentucky AA 95, 143 494, 972 405, 575 1, 504, 579 500, 718 2, 089, 351 
Marvlátid BEE 19, 992 151, 452 118, 386 325, 218 138, 378 476, 670 
Missouri? cc 324, 774 814,811 881, 197 2, 900, 001 1, 205, 971 3,714,812 
New Jersey..................- 86, 672 669, 136 185, 705 442, 268 212, 377 1, 111, 404 
OOS. A EEN 795, 233 1,856, 067 1, 825, 229 4,345, 480 2, 623, 462 6, 201, 556 
Pennsylvanía................. 321,301 1, 038, 595 1, 417, 991 5, 408, 737 1, 739, 792 6, 507, 332 
Tennessee .................... (3) (2) (3) (?) 23, 481 133, 223 
RE EE (2) (2) (2) (2) 221, 925 507, 639 
¡AAA AM ur Lo (2) (2) (3) (2) 27, 204 73, 868 
Washington.................. 13, 394 16, 7 42, 822 86, 612 55, 216 103, 406 
West Virginia. ---............ (2) (2) (2) 2) 302, 602 898, 629 
Other States t................. 139, 951 353, 948 783, 280 | 2, 184, 107 117, 688 193, 372 

ve EE 2, 678, 035 7,411, 213 6, 360, 645 | 18, 797, 389 9, 038, 680 265, 208, 602 

1948 
Alabama. sd 130, 023 235, 418 40, 766 111,108 170, 789 346, 526 
Arkansis cocoa (2) (2) (2) (2) 273, 540 909, 376 
CuliforMiB. ooo 135, 068 378, 729 412, 262 933, 701 547,330 | 1,312, 430 
Colorado. use eek et 114, 036 234, 150 52, 453 134,776 166, 489 308, 926 
A A 198, 732 701, 890 200, 474 486, 488 399, 206 1,188, 378 
Indiand.. A A 206, 249 347,515 111, 848 239, 198 318, 097 586, 713 
Kentucky APA Dages ee Ge 95,778 486, 288 420. 391 1, 724, 054 516, 169 2, 210, 342 
Marvlan cs ca iaa 15, 557 107, 683 119, 247 440, 367 134, 504 548, 000 
Missouri 3. ..................- 370, 064 947, 030 1, 128, 699 3, 876, 852 1, 496, 763 4,823, S82 
AcwJerseng 0000an 86, 032 700, 047 246, 733 610, 656 332,705 1,310,703 
Oni e ois a Ed 794, 732 1, 979, 751 1,991,777 4, 578, 905 2, 756, 509 6, 555, 056 
Pennsylv«ania................. 338,096 | 1,106,561 | 1,533,591 | 6,196,502 | 1,871,687 | 7,303,153 
Tennessee .......... MELDEN (2) (2) (2) (2) 30, 148 174, 695 
TeISS A eere he eee (1) (2) (2) (3) 259, 128 590, 420 
Uta EE (2) (2) (2) (2) 26, 363 76, 279 
W ashington.................. 22, 955 32, 464 59, 145 109, 668 82, 100 142, 132 
West Virginia................ (2) (2) (3) (2) 314, 084 756, 627 
Otber States $. ....-...........-. 128, 394 377,473 898, 812 2, 346, 720 123, 943 216, d 

TOCA ibas 2,635,716 | 7,634,949 | 7,214,198 | 21,789,085 | 9,849,914 | 29, 424, 034 


! Includes stoneware clay as follows: 1947—138,349 tons, $289,831; 1948—143,701 tons, $321,062. 

2 Included with ‘‘Other States.” 

3 Includes diaspore and burley clay as follows: 1947—diaspore, 40,504 tons, $349,937; burley, 51,330 tons, 
$251,449; 1948—diaspore, 52,255 tons, $565,163; burley, 38,393 tons, $225,003. 

‘Includes Alaska (1948), Delaware, Idaho, lowa, Kansas, Massachusetts, Michigan (1947), Minnesota, 
Mississippi, Montana, Nebraska, Nevada, Now Mexico, North Dakota, Oregon, South Carolina, Virginia, 
and States indicated by footnote 2 above. 


The active market for fire-clay products was reflected in the quota- 
tions for fire-clay brick during 1948. Quotations on Missouri, Ken- 
tucky, and Pennsylvania fire-clay brick, which started the year at 
$87 per thousand for first quality and $70 for second quality, rose in 
March to $92 for first quality and $73 for second quality and again in 
September to $100 for first-quality and $80 for second-quality brick. 
In the same journal, E&MJ Metal and Mineral Markets, Ohio fire 
brick—which at the beginning of 1948 were quoted at $64 per thou- 
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sand for first quality,-$56 for intermediate Lu and $51 for second 
grade—rose in March to $67 per thousand for intermediate grade 
and $59 for second grade, and again in September to $74 per thousand 
for intermediate-grade and $66 for second-grade brick (quotations on 
first quality Ohio fire brick were not reported in March and subse- 


quent months). 
BENTONITE 


Production of bentonite in 1948 totaled 921,560 short tons valued 
at $7,136,308, higher by 21 percent in tonnage and 20 percent in value 
than in the previous record year 1947. This industry has experienced 
rapid expansion. As recently as 1938, annual sales were less than 
200,000 tons. Production was reported in nine States in 1948 com- 
pared with eight States in 1947. 

The most important markets for bentonite in 1948, as for many 
peus were the foundry and petroleum industries, as a foundry-sand 

ond, as rotary drilling mud, and in filtering and decolorizing. These 
three uses combined employed 92 percent of the total bentonite sold 
in 1948, compared with 90 percent in 1947. The remainder was 
consumed for & wide variety of purposes. Compared with 1947, 
increases in tonnage in 1948 for filtering and decolorizing oils, foundry- 
sand bond, and rotary driling mud were 17, 11, and 39 percent, 
respectively. 
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FIGURE 2.— Bentonite sold or used by domestic producers for specified uses, 1934-48, 
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Bentonite sold or used by producers in the United States, 1946-48, by States 


1946 1947 1948 


State E MÀ 
Short tons Value Short tons Value Short tons Value 
California. ...................- (1) (4) 5, 328 $55. 500 18, 676 $101, 450 
South Dakota .......--0----- 186, 707 | $1,394, 378 186, 450 2, 070, 659 156, 701 1, 702. 430 
NR CC 21,576 192, 891 18, 628 146, 187 29, 926 282, 036 
Wyoming. .....-.-.------2-..- 212,530 | 1,988, 918 259,084 | 2,583, 255 383, 815 3, 682. 734 


180, 615 785, 227 294,399 | 1,093, 985 332, 442 1, 367, 658 


— ——— | —MM———9 | ——— |————— | ———— ———— 


CPP 4, 361, 414 921, 560 


3 Included with “Other States.” 
3 Includes Arizona, California (1946), Colorado (1946 and 1948), Mississippi, Montana, Nevada (1946 and 
1948), Oklahoma (1946), and Utah. 


The Wyoming-South Dakota area furnished 59 percent of the total 
tonnage in 1948—42 percent from Wyoming and 17 percent from South 
Dakota. Texas supplied 3 percent and California 2 percent of the 
total, and the remainder was produced in Mississippi, Arizona, 
Utah, and Colorado. 

EES on Wyoming bentonite throughout 1948, as given in 
E&MJ Metal and Mineral Markets, remained at the same levels as 
in the last half of 1947—dried, crushed in bulk, $8 per ton; and 200- 
mesh, pulverized, in 100-pound bags, $11. The average value per 
ton as reported by the producers to the Bureau of Mines in 1948 de- 
clined slightly to $7.74 from the $7.79 reported in 1947, which com- 
pares with $7.25 in 1946. 

Imports of bentonite in 1948 were small and originated almost 
wholly in Mexico. Exports of bentonite are not separately shown in 
foreign trade statistics but are included under the blanket classifi- 
cation of “other clays or earths, n. s. p. f." However, various 
bentonite producers reported to the Bureau of Mines that in 1948 
they exported 41,400 short tons, compared with about 41,000 tons 
in 1947. Sales were distributed widely throughout the world. They 
included shipments destined for Canada, Mexico, Arabia, Australia, 
New Zealand, South Africa, Philippines, and most of the countries 
in Europe and South and Central America. 

The operations of & large bentonite mining and processing firm in 
Wyoming were described. Origin, occurrence, and uses were men- 
tioned briefly. Utilization of the blue-gray subsurface Wyoming 
bentonite, heretofore rejected in mining, may become possible by 
allowing it to oxidize, thus changing it into the form now marketed.? 
Wyoming is studying the natural resources of the State, including 
location of deposits and quantities available.* 

The use of bentonite in the filtration of molten sulfur to remove 
impurities was described A dehydrating agent prepared from 
montmorillonite was reported. The preparation of an expanded 
light-weight bentonite suitable for use as a filter medium, an insulat- 
ing material, or an oil absorbent was patented.' Properties of ben- 

1 Canadian Mining Journal, Bentonite Deposits: Vol. 69, No. 6, June 1048, D. 91. 

3 Rock Products, vol. 51, No. 11, November 1948, p. 63. 

* Mining Congress Journal, vol. 34, No. 12, December 1948, p. 73. 

3 Lec, James A., Filtration Solves Sulphur Difficulties: Chem. Eng., vol. 55, No. 4, April 1048 pp. 119-121. 
* Chemical Industries, vol. 63, No. 3, September 194 


8, p. 446. 
? Bechtner, Paul (assigned to American Colloid Co.), Expanded Bentonite: U. 8. Patent 2,433,193, Dec. 
73, 1947 (May 1, 1944); Am. Ceram. Soc. Jour., vo). 31, No. 4, Apr 1, 1948, p. 93 (abs.). 
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tonite suitable for use in Bureau of Reclamation projects and satis- 
factory test procedures were determined. The results of using 
montmorillonite as a catalyst in cracking and X-ray diffraction 
studies were reported. The occurrence and utilization of swelling 
and nonswelling bentonites in Australia were described.!? 


FULLER'S EARTH 


The output of fuller's earth in 1948 totaled 342,081 short tons valued 
at $5,273,851, an increase of 4 percent in quantity and 13 percent 
in value over 1947. The 1948 production was a new high and sur- 

assed the previous record year, 1930 (335,644 tons), by 2 percent. 

he accompanying chart (fig. 3) shows a considerable expansion in 
output since 1940. Sales for filtering and decolorizing minerals, 
the principal use, in recent years have scarcely been holding their 
own, while more recently developed markets such as absorbents for 
oily floors and insecticides have resulted in larger over-all shipments. 

Consumption of fuller's earth in mineral-oil refining in 1948 com- 
prised 57 percent of the total production. Absorbent uses consumed 
22 percent of the total output; vegetable oils and rotary drilling mud, 
each 7 percent; insecticides and fungicides, 5 percent; other filtering 
and clarifying, 2 percent; and binders, chemicals, foundries, and 
various other uses, less than 1 percent. 

Increases in output were reported from all producing States except 
Texas. Texas, however, supplied 27 percent of the total output. 
The Georgia-Florida area produced 55 percent of the total tonnage, 
and Illinois 11 percent. 


Fuller's earth sold or used by producers in the United States, 1946—48, by States 


1946 1947 1948 
State e EE 
Short tons Value Short tons Value Short tons Value 


HH RR eegend 


Florida and Georgia.......... 144, 214 | $2, 100, 652 168, 557 | $2, 699, 660 188, 014 | $3, 224, 169 
A tms 33, 134 296, 637 37, 740 388, 955 37, 942 410. 678 
dv AA AA 110, 693 1, 157, 892 102, 901 1, 199, 726 92, 310 1, 162, 336 
Other States LL... 0 02. 10,711 147, 812 19, 870 372, 273 23, 815 476, 66s 

i ic AAA 298,752 | 3, 702, 993 329,068 ¡ 4,660, 614 342, 081 5, 273, 851 


1 Includes California, Mississippi (1947-48), Nevada, Tennessee, and Utah. 


EE on Georgia and Florida fuller's earth in 1948, according 
to E&MJ Metal and Mineral Markets, were as follows: 30- to 60- 
mesh, $14.50 per short ton; 15- to 30-mesh, $14; 200-mesh up, $10; 
and 100-mesh up, $7. Average realization as reported to the Bureau 
of Mines by producers rose in 1948 to $15.42, compared with $14.16 
in 1947 and $12.39 in 1946. 


8 McConnell, D., Testing and Properties of Bentonites: U. S. Bureau of Reclamation, Petrographic 
Lab. Rept. 44C, April 1947, 9 pp.; Bldg. Sci. Abs., vol. 21, 1948, p. 66; British Abs., November 1948, p. 610. 
$ Grenall, Alexander, Montmorillonite Cracking Catalyst—X-Ray Diffraction: Ind. Eng. Chem., vol. 
40, No. 11, November 1948, pp. 2148-2149. 
gie EE Charles, Bentonite in Australia: Mining Mag. (London), vol. 79, No. 5, November 1948, pp. 
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FIGURE 3.—Fuller's earth sold or used by producers for specified uses, 1930 and 1940-48 


Imports of fuller's earth are small, totaling only 129 short tons in 
1948. Exports are not separately reported in official foreign trade 
statistics. As compiled from reports by the producers to the Bureau 
of Mines, however, exports of fuller's earth in 1948 approximated 
10,600 short tons, compared with 9,500 tons in 1947. Among the 
destinations reported were Canada, Venezuela, Peru, other South 
American countries, three or four European nations, Bahrein Island, 
and Saudi Arabia. 


MISCELLANEOUS CLA YS 


This section includes statistics for clays and shales (large tonnages 
of which are used in the manufacture of heavy clay products and 
Por cement) other than those treated in the foregoing pages. 

ith these also are grouped comparatively minor tonnages of slip 
clay, oil-well drilling mud, pottery clay, and others that cannot be 
clearly identified as belonging to one of the types discussed separately 
in this chapter. 

The construction boom in 1948 resulted in an increase of nearly 
3,000,000 tons in output of miscellaneous clays, up 14 percent compared 
with 1947. The manufacture of heavy clay products consumed 71 
percent of the total and cement 26 percent. "Tonnages used in heavy 
clay products and in cement in 1948 were 11 and 19 percent, respec- 
tively, greater than in 1947. 

Most of this clay or shale (96 percent in 1947 and 1948) was captive 
tonnage, which was mined by the manufacturing companies near their 
processing plants and was first marketed in the form of brick, cement, 
tile, or other finished products. 'The average value of the miscel- 
laneous clay sold as raw or prepared clay in 1948 declined slightly to 
$1.89 from the $1.99 reported in 1947 and compares with $1.79 in 
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1946. Some of the special types of clay included under this classifi- 
cation, however, sold for much higher values. The value of the cap- 
tive clay, largely mined by mechanized methods, was computed from 
individual estimates that generally are $1 or less per ton. 


Miscellaneous clays, including shale and slip clay, sold or used by producers in 
the United States, 1947-48, by States 


Sold by producers ! Used by producers ? Total 
State —— 
Short tons Value Short tons Value Short tons Value 
1947 

Alabama..................... (3) (3) (3) (3) 976, 902 $690, 022 
A A EE 172, 896 $155, 788 172, 896 155, 788 
California..................... 224, 374 $751, 223 1, 216, 934 811, 131 1, 441, 308 1, 562, 354 
Colorado. . ................... 42, 475 73,134 217, 820 154, , 295 227, 428 
Connecticut. ll 184, 751 134, 802 184, 751 134, 802 
Lee A MDC NETS: DONNE PEINE 3 680, 276 680, 276 
NS GE 31, 409 36,558 | 1,773,494 | 1,422,727 | 1,804, 903 1, 459, 283 
Indiang -000 ---------- 99, 552 84, 915 643, 298 487,718 742, 850 572, 633 
e AA E der 13, 862 73,736 882, 703 714, 928 896, 788, 664 
Kansas. ..........-...--.-ec-- (3) (3) (3) (3) 532, 777 372, 461 
ée EE, REN HE 187,126 144, 682 187, 126 144, 682 
¡PI A A PR 215, 199 153, 236 215, 199 153, 236 
ET EE AAA AAA 20, 865 18, 865 20, 865 18, 865 
IE _-_....--.-.--..---.- d e) 3) 1) 455, 180 345, 004 
Massachusetta................ 3 3) 3) 3) 124, 717 99, 348 
MOER eege, ecc: 3) 6) d d 1,161,024 842, 605 
Minnesota.................... 3) 3 a a 130, 207 111, 662 
MASSON AAA, E, WEE 538, 440 336, 345 440 336, 345 
WON RA A IS 38, 891 39, 039 38, 891 39, 039 
NI (3) (3) (3) (3) 98, 011 86, 844 
New Hampshire..............]............].......-...- 28, 605 21, 456 28, 605 21, 456 
AE A IA EC 206, 402 264, 049 296, 402 264, 049 
New Mexico.................. 3) 3 3 3 54, 255 41, 484 

New York.................... 3) 3 3) 3 1,174, 134 855, 

North Carolina............... 1) 3 3 3 1,044, 515 5 
AAA soetecccuseseeset 35, 003 25,217 | 1,903,620 | 1,487,556 | 1,939, 523 1, 512, 773 

OKISBODIA RA A EE 522, 704 , 000 522, 704 ; 
Oregon. .....................- (3) (3) (3) (3) 135, 120 78, 867 
Pennsylvania................. 28, 216 37,920 | 1,529,113 | 1,189,542 | 1,557, 329 1, 227, 402 

A AO PA A samme es 761, 692 ; 761, 692 
VK TEE (3) (3) (3) 3) 1,145, 325 1,085, 315 
WGA EE Ee AA IA 151,802 201, 459 151,802 201, 459 
Washington.................. ) n 3 (3) 185, 958 137, 922 
West Virginia................ 1) 3 3 e 288, 078 218, 526 
Wisconsin.................... (3) (2) 3) 3) 111, 450 81, 200 
ed] AAN AA AA HE 15, 414 10, 527 16, 414 10, 527 
Undistributed 4..............- 424, 231 704,695 | 8,685,356 | 6,323,483 | 1,491, 844 1,127, 996 
Total oscuros siii 900, 022 1, 787. 396 | 20,873,658 | 15, 635, 566 | 21,773,680 | 17, 422, 962 
1948 

Alabamn .........-2.-.----- 48, 156 44, 011 1,027, 634 738, 384 1,075, 790 782, 395 
A ANA EE 193, 913 186, 984 193, 913 186, 984 
CGaitfornig 20o 00an 240, 950 765,691 | 1,841,359 | 1,281,220 | 2,082, 309 2,046, 911 
Colomo or Ee, VE 292, 287 238, 392 292, 287 238, 302 
Connecticut.. sou cec AA EE 314, 569 230, 026 314, 569 230, 026 
ep pop ROMERO PRA: MESS cp 1,081, 225 829, 412 | 1,081,225 829, 412 
Jlnol$..............:e ences 43, 990 49, 542 | 2,043,436 | 1,809,605 | 2,087, 426 1, 859, 147 

Indiana.......- -22-0 hme aimes 08, 129 82,071 A 617, 267 891, 928 699, 
TOW A e REEL ESSeRENE 9, 680 ; 860, 170 683, 413 869, 850 771, 896 
Kansdé 4.5. ooxu eacus A oh RE bw nada 438, 672 583, 338 438, 672 
o AA AA EE 182, 493 143, 590 182, 493 143, 590 
PA A AN etu ek Ee c 248, 870 194, 956 248, 870 194, 956 
Müll. EE AA EE 26, 906 24, 552 26, 906 24, 552 
IE oC AA A MA oti adea: 447, 247 324, 389 447, 247 324, 389 
Massachusett38.......ooooo.o..- (3) (3) (3) 131,609 103, 783 

Michigan..................... 300, 224 283, 422 1,007, 946 702, 318 | 1,308,170 Ké 

GROS. weier ede CSR cue o) 112, 672 97,187 
MUISSOUP deg A (3) 3) 3) (3) 638, 784 485, 246 
AA AAN EE 29, 603 28, 309 29, 603 28, 309 
Nebraska.................-..- (3) (3) (3) (3) 158,079 127, 766 
New Hampshíire..............]............]............ 25, 202 18, 960 25, 202 18, 960 
New EC EG, A Red erac ns 265, 318 235,028 265, 318 235, 028 
New Menxico.................- ) i ( (3) 46, 983 50, 604 
New York.................... 3) 3) % Gei 1, 465, 305 1,129, 484 
North Carolina............... 3) (3) 3) 3) 1,179, 437 961, 221 


See footnotes at end of table, 
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Miscellaneous clays, including shale and slip clay, sold or used by producers in 
the United States, 1947-48, by States—Continued 


Sold by producers ! Used by producers 3 Total 
State — E CN 
Short tons Value Short tons Value Short tons Value 
1948—Continued 

B)al Co AA MEME der Q) (3) (3) (3) 2,177,072 | $1,699, 165 
ORIGNOMS: PEA PE EE 510, 316 $389, 903 510,316 889, 903 
DrIePOll.o loce e oie v nC AT (3) (3) (3) 3) 165, 931 117, 740 
Penpsxsleania .......-.-.----- 13, 589 $21,036 | 1,673,730 | 1,339,961 | 1,687,319 1, 360, 997 
South Carolina...............]............]. -.......... 426, 039 364, 549 426, 039 364, 549 
ennesseé...............-...- (3) (3) (2) (3) 790, 752 625, 342 
MOVES ti laa 665 321,466 | 1,262, 525 987,082 | 1,301,190 1, 308, 548 
¿IE ANA ARA 138, 311 169, 580 138, 311 , 880 
Washington... (3) (3) (3) (3) 209, 266 152, 420 
West Virginia. .............. |. ........... |. -.......--. 270, 395 220, 049 276, 395 220, 049 
Wisconsin...................- (3) (3) (3) (3) 155, 062 113, 803 
MOSOHIHE. fo so see E DEE 16, 821 9, 640 16, 821 9, 640 
Undistributed 5..............- 172, 251 164,865 | 8,211,453 | 6,387,866 | 1,152,752 888, 970 
Red WEE 965, 634 1, 820, 587 | 23, 780, 965 | 18, 594, 107 | 24, 746, 599 | 20, 414, 694 


1 Includes mip cia as follows—1947: Michigan, New York, and Pennsylvania, 3,051 tons, $35,122; 1948: 
Michigan and New York, v mies cannot be shown. Purchases by cement companies of common clay and 
shale—1947: 431,498 tons, estimated at $365,676; 1948: 472,556 tons, estimated at $362,853. 

2 Includes the following: Common clay and shale used by producers in portland-cement manufacture— 
1947: 4,913,997 tons, estimated at $2,476,098; 1948: 5,888,062 tons, estimated at $3,761,284. 

3 Included with “Undistributed.” 

4 Figures include Arizona, Delaware, District of Columbia, Florida, Idaho, Mississippi, Nevada, North 
Dakota, Puerto Rico, South Carolina, South Dakota, Vermont, Virginia, and States indicated by footnote 3. 

$ Figures include Alaska, Arizona, Delaware, District of Columbia, Florida, Idaho, Mississippi, North 
Dakota, Puerto Rico, South Dakota, Vermont, Virginia, and States indicated by footnote 3. 


Miscellaneous clays, including the so-called common or surface 
clays, are of widespread occurrence, and virtually all States contribute 
to the national total. In 1948; States reporting & production of over 
1 million tons were, in order of output: Ohio, Illinois, California, 
Pennsylvania, New York, Michigan, Texas, North Carolina, Georgia, 
and Alabama. 


HEAVY CLAY PRODUCTS 


With construction moving at an accelerated pace, shipments of 
clay products in 1948 continued to expand; the total value of the 
principal classes of structural products rose 22 percent to $268,000,000, 
compared to $219,000,000 in 1947, according to the Bureau of the 
Census. The active market for private houses particularly was 
reflected in the 16-percent increase in shipments of both common 
brick and floor and wall tile over 1947 levels. Shipments of vitrified 
clay sewer pipe and drain tile and structural and hollow facing tile all 
were higher in 1948 than in 1947, percentages of increase in quantity 
ranging from 2 percent for unglazed structural tile to 8 percent for 
vitrified-clay sewer pipe. 

A record output of refractories during World War II years resulted 
from the urgent demands for military equipment and civilian goods, 
leading to industrial expansion, Se y in metalworking and 
glass industries. After the war the demand for refractories declined 
as industry reconverted to peacetime production and studied its 
future capacity requirements. As the postwar boom developed, 
expansion and high production became general, and demand for refrac- 
tories for both maintenance and new construction increased again. 
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Shipments of principal structural clay products in the United States, 1946-48 ! 


1946 1947 1948 


Product and unit of quantity 


Quan- 
Value tity Value tity Value 


a a Eni kaa 


Unglazed brick. ..M stand. brick..| 4, 643, 787, $91, 926, 000) 4, 930, 717'$106, 079, 000; 5, 706, 838. $134, 445, 000 
Unglazed hollow facing tile 


M brick equiv.. 100, 966| 2,711,000 
Glazed hollow facing tile..... do....| 171,806| 8,052, 000 | 301,208 13,789,000! 321,841| 16,029, 000 
Vitrified paving brick. ... M brick... 25,376 833, 000 (2) (2) (?) (3) 


Unglazed structural tile 
short tons..| 1, 243,661} 11, 490,000) 1, 229, 885) 12, 427,000} 1, 250, 904| 13, 364, 000 
Vitrifled-clay sewer pipe. .... do....| 1,077, 584} 30, 288, 000] 1, 324, 793! 40,302, 000, 1, 432,512, 46,731,000 
Drain (le... do.. (2) (2) 714,632| 9,626,000!  734,331| 10,866, 000 
Glazed and unglazed floor and wall. 
tile and accessories, including 
quarry tile........ M square feet... (2) (3) 88, 047: 36,781,000|  102,251| 46, 646, 000 


1 Compiled from information furnished by the Bureau of the Census, U. S. Department of Commerce. 
3 Figures not available for glazed brick and products indicated by footnote 2. 


Production statistics of refractories for 1941-46 were published in 
the Clays chapter of Minerals Yearbook, 1946 (pp. 260-262). Figures 
for 1947 are shown in the accompanying table. 


Production and shipments of refractories in the United States, by kind, in 1947 


[Bureau of the Census] 


Shipments 
Produc- 
Product Unit of quantity deret Value (in 
tity) | Quantity| how, 
dollars) 


mm Pr eo ———————— ee —— 


Clay refractories: ' l 
Fire-clay brick, standards and special shapes, | 1,000 9-in. equiv.. | 719,603 | 696, 364 56, 000 
except superduty. 


Superduty fire-clay brick, standards and special |.....d0............| 71,704 65, 653 6, 777 
shapes. 

Insulating fire brick, standards and special shapes.|..... druida 44, 805 42, 147 6, 027 

High-alumina brick, standards and special shapes |. ....d0. ........... 25, 184 24, 504 5, 347 
(50 percent Al;0, and over, except fused 
alumina and mullite). 

Pi AE ies Bet eos 151,619 | 152, 393 6,775 

Glass-house pots, tank blocks, upper structure, | Short tons..... ... 30, 963 31, 829 3, 689 
and floaters. 

Hot-top refractories. ....-. ..... .| 1,000 9-in. equiv... 48, 104 47, 406 4, 044 

Sleeves, nozzles, runner brick, “and tuyéres.... EE, E y e erreurs inh 48, 223 48, 347 4, 498 

High-temperature bonding mortarg ......| Short tons......... 15, 644 73, 720 4,615 

Plastic refractories (including wet and dry ram- |.. ..do............ 80, 451 79, 447 3, 384 
ming mixtures). 

Cast and castables (hydraulic setting)...... .... |.... EE 48, 870 47. 794 2, 987 

Ground crude fire-clay and high-alumina material .|..... do............| 406,695 | 404,355 3,319 

Other clay TOlTAe AE oesee KEE ne ere PS. 3, 435 
Total clay refractories.......-.....--.--.-------|---------------- ANM EE D 110, 897 

Nonclay refractories: 

Silica brick and shapes. ............. ............. 1,000 9-in. equiv. .| 313,001 | 311,136 29, 407 

Magnesite and magnesite-chrome (magnesite pre- |... .do. ........... 22, 461 21, 992 9, 507 
dominating) brick and shapes. 

Chrome and chrome-magnesite (chrome pre- |..... donoe. 38, 762 38, 838 13, 822 
dominatin ng) brick and shapes. 

Graphite and other carbon crucibles and retorts. | Short tons......... 10, 449 10, 166 4, 653 

Other graphite and carbon refractories............|.....d0. 2. ........ 2,874 2, 793 1,116 

High temperature bonding mortarg .........|..... OG WEE 45, 415 47, 584 4, 011 

Plastic refractories (including wet and dry ram. |..... [ec ....| 61,181 60, 671 3, 848 


ming mixtures). 
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Production and shipments of refractories in the United States, by kind, in 1947— 


Continued 
Shipments 
Produe.|——===== 
Product Unit of quantity ( e Yone (in 
: thou- 
tity) Quantity sands of 
dollars) 
Nonclay refractories— Continued 
Dead-burned magnesia and magnesite...... ..... Short tons........ 293, 535 | 294,741 9, 134 
Other nonclay brick and shapes (including silicon |....................].... o... [.-....... 12, 802 
carbide, fused alumina, fused magnesia, mul- 
en kyanite, sillimanite, zirconia, forsterite, 
etc.). 
Other nonclay refractory materials sold in lump |....................|].-...-....].-.......- 5,015 
or ground form (including ground silica and 
nonclay cast and castables). 
Total nonclay refractories. ......--...-.---.|--.----------------- E tute 93, 315 
Grand total refraetorles. ee ere eate lege la de 204, 212 


TECHNOLOGY 


Lightweight clay products received a great deal of attention during 
the last year or two. The results of studies of the bloating character- 
istics of clays, shales, slates, and other materials undertaken at three 
experiment stations of the Bureau of Mines were published." The 
compounds necessary to the bloating reaction (carbonates, sulfides 
sulfates, and carbonaceous materials) need be present in only small 
percentages to be effective and may be added to a nonbloating mate- 
rial to produce an expanded product. A series of lightweight clay 
products has been developed at the University of North Carolina from 
combinations of clay with coal silt, sawdust, or peat." Methods of 
testing clays for use in lightweight aggregate were reported.? An 
article on expanded clay and shale aggregate, including discussions of 
economics and methods of production, appeared toward the end of 
1948. 

Interest in clay and shale deposits and their utilization is continuing, 
and many States and research organizations are planning investiga- 
tions of their clay resources or actually have embarked upon such 
projects. The ceramic possibilities of Washington, Oregon, and Idaho 
clays were studied. 5 ‘The clay deposits in central and northwestern 
Kansas 18 and in southwestern Oklahoma " were investigated, and 


u Conley, J. E., Wilson, Hewitt, Klinefelter, T. A., and others, Production of Lightweight Concrete 
SE From Clays, Shales, Slates, and Other Materials: Bureau of Mines Rept. of Investigations 4401, 
1948, 12 d 

3 Bell, Nr: C., Development of Lightweight Structural Clay Products: Am. Ceram. Soc. Bull., vol. 27, 
No. 3, Mar. 15, 1949, p. 128. 

3 Cox, Paul E., Testing Clays for Light-Weight Aggregate Manufacture: Ceram. Age, vol. 52, No. 6, 
December 1948, p. 318. 

4 Bauer, Wolf G., Mechanics, Techniques and Economics of Expanded Clay-Shale Aggregate Produc- 
tion: Pit and Quarry, vol. 41, No. 6, December 1948, pp. 91-95. 

1 Skinner, Kenneth G.,and Kelly, Hal J., Preliminary Ceramic Tests of Clays From Seven Pacific North- 
west Deposits: Bureau of Mines Rept. of Investigations 4449, 1949, 59 pp. 

18 McMillan, W. D., and Wilson, Arthur O., Central Kansas Clay Deposits: Bureau of Mines Rept. 
of Investigations 4379, 1948, 38 pp. 

Brick and Clay Record, Seeks Uses of Kansas Clays: Vol. 113, No. 3, September 1948, p. 62. 

17 Funnell, John E., Ceramic Materials in Southwest Oklahoma: Am. Ceram. Soc. Bull., vol. 27, No. 3, 
Mar. 15, 1949, p. 128 (abs.). 
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uses for clays in Texas * and Louisiana !? and shales in South Caro- 
lina ? were reported. 

The large-scale research program into all phases of the clay-products 
industries, sponsored by the Structural Clay Products Institute, is to 
concentrate its activities under three main phases—end-use research, 
product development, and production research. Two projects under 
this comprehensive program have been completed and the results 
published—one, a study of lightweight aggregates at the University 
of North Carolina (mentioned elsewhere in this section) and a study 
of soft-mud brick manufacture at the New York State College of 
Ceramics.?! 

A detailed summary of recent progress in most branches of the 
ceramic industry was published.? "The following ceramic fields were 
covered: Porcelain enamel, electrical porcelain, china tableware, glass, 
chemical ware, structural clay products, refractories, and sanitary 
ware. 

1% Pence, F. K., Texas Ceramic Industry Growing: Manufacturers Record, vol. 117, No. 8, August 1948, 
P rick and Clay Record, Research on Louisiana Clays Furthers State Industry: Vol. 112, No. 4, April 
e Pick and Clay Record, South Carolina Studying State's Shale Deposits: Vol. 113, No. 2, August 1948, 
Eege Ceramic Society Bulletin, Soft-Mud Brick Study Completed: Vol. 27, No. 11, Nov. 15, 


1948, p. 449. 
2 Chemical Engineering, Recent Trends in the Ceramic Industry: Vol. 55, No. 7, July 1948, pp. 127-134. 
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SURVEY OF THE BITUMINOUS-COAL AND LIGNITE INDUSTRY 
IN 1948 


production of soft coal in 1948—an estimated output of 
594,000,000 tons *—decreased 6 percent from the all-time record 
of 630,623,722 tons produced in 1947. Decreased production was 
due to a work stoppage in March and April and to reduced exports 
and domestic demand during the latter half of the year. The esti- 
mated loss of production due to strikes in 1948 was 47,000,000 tons, 
compared to only 19,000,000 tons in 1947, computed at the going rate 
of production immediately before the strikes. According to the 
Bureau of Labor Statistics, there were 562 strikes in soft-coal mines 
in 1948, with 584,000 workers involved and 9,580,000 man-days lost 
(an average of 16 days per man on strike). 

Production.—Production was very high during the first 6 months of 
1948, generally exceeding 13,000,000 tons per week, except during 
strikes. During the last 6 months output remained close to the 
12,000,000-ton-per-week level. 

Consumption.—Electric power utilities, coke ovens, and cement 
mills used more coal in 1948 than in 1947. The total consumption 
in 1948 was approximately 26,000,000 tons less than in 1947. Table 5 
shows trends in consumption for the major classes of consumers. 


IRA for 1948 are preliminary; detailed statistics with final revisions will be released later. Data for 
are final 


, Throughout this chapter, “tons” refers to net tons of 2,000 pounds, unless otherwise Indicated. 
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Changes in Stocks.—The reserve supply of bituminous coal and 
lignite in the hands of industrial consumers and retail coal yards 
increased from 52,161,000 tons at the beginning of 1948 to 69,373,000 
tons at the close. The days' supply of stocks increased from 33 to 
46. Stocks on the upper Lake docks increased 1,662,758 tons from 
January 1 to December 31, 1948. 

Mechanization.—The quantity of coal loaded mechanically at 
underground mines in the United States was less in 1948 than in 1947. 
However, the percentage mechanically loaded increased from 61 per- 
cent of the total underground output in 1947 to 63 percent in 1948. 
Sales of underground loading equipment, in terms of capacity, were 
55 percent more in 1948 than in 1947. 

Mechanical Cleaning.—The total capacity of mechanical-cleaning 
equipment sold for use at bituminous-coal mines in 1948 was estimated 
at 17,700 tons of cleaned coal per hour, an increase of 2 percent over 
the previous year. 

Trend of Employment.—The average number of men working daily 
at bituminous-coal and lignite mines in 1948 increased to 435,000 men 
from 419,182 in 1947. 

Index to Capacity.—As it is not possible for all mines to operate 
every working day in the year, a conservative figure of 280 days for 
calculating potential capacity was suggested some years ago by the 
coal committee of the American Institute of Mining and Metallurgical 
Engineers. (See Minerals Yearbook, 1935, pp. 631-632.) The average 
output per day worked in 1947 was 2,694,973 tons, which (if applied 
to 280 days) gives an annual potential output of 755,000,000 tons 
compared with the actual total production of 630,623,722 tons. 

Trend of Fuel Efficiency.—Since 1942 there has been no definite 
trend in fuel efficiency for the various consuming industries. During 
1948 railroads and electric public-utility power plants attained in- 
creased fuel efficiency, while coke ovens used more coal per net ton 
of pig iron. 
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Competition with Oil and Gas.—Soon after the close of the war, 
increased competition among the fuels developed, with numerous re- 
ports of conversion from coal to fuel oil and gas. 

Electric power utilities consumed 11 percent more bituminous coal, 
6 percent less fuel oil, and 28 percent more gas in 1948 than in 1947. 

Class I railroads decreased their consumption of coal 13 percent 
in 1948 and their purchases of fuel oil 7 percent from 1947 purchases. 

The manufacture of domestic coal-burning equipment is reflected 
in statistics published by the Bureau of the Census. Factory sales 
of domestic stokers for burning bituminous coal increased from 53,372 
in 1947 to 61,359 in 1948. Shipments of domestic oil burners, boiler- 
burner units, and furnace-burner units decreased from 1,078,576 
(revised figure) in 1947 to 392,864 in 1948. 


MILLION NET TONS PER WEEK 
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FIGURE 2.—Production of bituminous coal and lignite in the United States, by weeks, 1947-48. 


SOURCES OF DATA 


Bituminous-coal- and lignite-production statistics for 1948 are : 
preliminary estimates based upon (1) weekly or monthly reports of 
railroad carloadings of coal and beehive coke by all the important 
carriers, (2) shipments by river as reported by the United States 
Army Engineers, (3) direct reports from a number of mining com- 
panies, and (4) monthly production statements compiled by a number 
of local. operators' associations and State mine departments. In the 
estimates for 1948, allowance has been made for commercial truck 
shipments, local sales and colliery fuel, and small trucking or wagon 
mines producing 1,000 tons & year or more. 
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Data for 1947 are final and based upon detailed annual reports of 
production and mine operation furnished by the producers. As in 
previous years, all but a small percentage of the output was covered 
by the reports submitted. For the remaining output not directly 
reported —consisting chiefly of small mines—it has been possible to 
obtain reasonably accurate data from the records of the State mine 
departments, which have statutory authority to require such reports 
or, in a few instances, from railroad carloadings. 

In accordance with the practice followed by the Bureau of Mines 
in previous ym the statistics in this report relate to mines havi 
an output of 1,000 tons a year or more and do not attempt to include 
many small mines producing less than 1,000 tons a year. 

These data include, for convenience and historical comparison, the 
small output of anthracite and semianthracite produced outside 
Pennsylvania and the production of lignite. 


SALIENT STATISTICS 


TABLE 1.—Salient statistics of the bituminous-coal and lignite industry in the 
United States, 1947—48 


[All tonnage figures represent net tons] 


1947 1948 (prelim- | Change in 
inary) 1948 
: Percent 

enn e BEER 630, 623, 722 | 594, 000, 000 —5.8 
Consumption in the United States !............. 2. ll lel ele 557, 243, 000 | 531, 161, 000 —4.1 
Stocks at end of year: 

Industrial consumers and retail yards....................... 52, 161, 000 69, 373, 000 +33. 0 

Stocks on upper Lake docks. ..................... lll... 5, 626, 219 7, 288, 977 +29. 6 
Imports and exports: ? 

a ME A gat cada AE Lc 290, 141 291, 337 +.4 

EXDOFBS. 21.2 A A M LL 68, 666, 963 45, 925, 325 —33.1 
Price indicators (average per net ton): Dollars 

Average cost of railroad fuel purchased, f. o. b. mines 3__.... $3. 04 $4. 34 +. 70 

Average cost of coking coal at merchant coke ovens $........ $7. 43 $8. 74 -F1.31 

Average retail Price... 00000 $12. 99 $15. 40 +2. 41 

Average railroad freight charge per net ton $. .......-...... $2. 49 $2.71 +. 2 

Average value, f. o. b. mines b... oooooccococccoccccccooo- $4.16 $4. 95 4.79 
Underground loading machinery sold: ? Percent 

Mobile loading machines (number). .......................- 485 723 4-49. 1 

Scrapers (number)... coc 12 17 +41.7 

Conveyors, including those equipped with duckbills (units). 846 1, 025 +21. 2 

“Mother” conveyors (uni)... 200 230 +15.0 
JU CESADO ds ke Se 139, 395, 011 138, 000, 000 —1.0 
Mechanically loaded underground. ...................-........- 298, 157, 251 286, 000, 000 —4.1 
Mechanically cleaned.. ocio 174, 435, 937 175, 000, 000 +.3 
Number OLE o ee ete aw ee pM a kad 8, 700 000 —8.0 
Average number of days worked 8... occ 234 210 —10. 3 
Average number of men working daily"... 419, 182 435, 000 +3.8 
Production per man per day... 6. 42 6. 50 T1.2 
Fuel-efliciency indicators: 

Pounds of coal per kilowatt-hour at electric power plants *.. 1.31 1.30 —.8 

Pounds per 1,000 gross ton-miles—railroads 19................ 114 111 —2.6 


! Represents certain classes of consumers only. 

2 U. 8. Department of Commerce. 

3 Interstate Commerce Commission (class I steam railways, including class I switching and terminal 
companies). Excludes freight charges. 

* As reported by coke operators. 

$ Average receipts per net ton of revenue bituminous coal and lignite originated, as reported by the Inter- 
state Commerce Commission. 

* Average gross realization, selling cost uot deducted. 

? Young, W. H., and Anderson, R. L., Sales of Mechanical Loading and Cleaning Equipment: Coal 
Age, February 1949, pp. 91-96; Min. Cong. Jour., February 1949, pp. 63-65; Mechanization, February 1949, 
pp. 73-76. 
=,’ Based upon reports of mine operators producing 1,000 tons and over. 

b * Federal Power Commission. 
10 Interstate Commerce Commission; includes coal equivalent of fuel oil consumed. 
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FIGURE 3.—A verage production of bitumtnous ooal and lignite in the United States per working day in each month, 1939-48. 
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PRODUCTION BY WEEKS AND MONTHS 


The following tables summarize the preliminary statistics of weekly 
and monthly production of bituminous coal and lignite in 1948. The 
estimates given are based upon the latest information available and 
differ in some instances from the current figures previously published 
in the Weekly Coal Reports. 

For the method used in counting holidays, see the chapter on Coal 
in Mineral Resources of the United States, 1930 (p. 631). 
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FIGURE 4.—Trends of bituminous-coal and lignite production, realization, mine capacity, and net income 
or deficit in the United States, 1905-48. 
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yor 
TABLE 2.—Estimated weekly production of bituminous coal and lignite in the 
United States in 1948 


ls ies ée 
rof | production r of | pr on 
Week ended— ries tesa work- | per work- || Week ended— perg vals work- | per work- 
ing ing day ; ing ing day 
days | (net tons) days | (net tons) 
st bës ER VY 1 4, 693, 000 1322323] LA 208 00011 UY 17. ce nus 12, 274, 000 6 2, 046, 000 
Jan, 10_._...._..-.| 14, 270, 000 6 2,378,000 || July 24. ._........ 12, , 000 6 2, 056, 000 
¿A Së 13, 528, 000 6 2, 255, 000 || July 31.......... 12, 561, 000 6 2, 094, 000 
a LZ 12, 596, 000 6 2, 099, 000 A E as 12, 175, 000 6 2, 029, 000 
Js Sau da 11, 544, 000 6 1,924, 000 || Aug. 14.......... 12, 561, 000 6 2, 094, 000 
FEM MIL. 4. 11, 780, 000 6 1, 968, 000 || Aug. 21.......... 12, 387, 000 6 2, 065, 000 
| "E SR: 11, 651, 000 6 1, 942, 000 AUS. UN o or bien 12, 218, 000 6 2, 036, 000 
Feb. 21........-. 13, 461, 000 6 2, 244, 000 Sept. 4..... 12, 253, 000 6 2, 042, 000 
008 ae oe 13, 503, 000 6 2, 251, 000 Sa, dl. eg E 11, 180, 000 5 2, 236, 000 
MM SE, ép? 13, 179, 000 6 2, 197, 000 EN Uer 12, 205, 000 6 2, 034, 000 
Mar. 13... E dal. 20, , 000 6 2, 242, 000 crt Wee. MMC 12, 218, 000 6 2, 036, 000 
Mar. 20.........- 4, 413, 000 6 736, 000 Oot, DEE? 12, 055, 000 6 2, 009, 000 
E A ae 2, 169, 000 6 362, 000 O06: D PA E Te eon 000 6 2, 056, 000 
AE ades - dee 2, 131, 000 6 355, 000 Oct. 16...........] 12, 463, 000 6 2, 077, 000 
p< c. SS m 2, 475, 000 6 413, 000 Oct. 23 -.--..-.| 12, 528, 000 6 2, 088, 000 
o m sae ENS 7, 836, 000 6 1, , 000 Oct. 30...........| 12, 805, 000 6 2, 134, 000 
Anp. SERA 11, 714, 000 6 1, 952, 000 ee Gus cS TA 10, 704, 000 5.3 2, 020, 000 
May 1...........| 14, 007, 000 6 2, 335, 000 Nov. 13 -...-.| 12, 370, 000 5.7 2, 170, 000 
May 8...........| 12, 732, 000 6 2,122, 000 || Nov. 20..........| 12, 357, 000 6 2, 060, 000 
May 15..........| 13, 248, 000 6 2, 208, 000 Nov. 27..........| 10, 394, 000 5 2, 079, 000 
May 22.......... 13, 712, 000 6 2, 285, 000 Dec. A ..........] 11, 707, 000 6 1, 951, 000 
May 29.......... 13, 669, 000 6 2, 278, 000 || Dec. 11 .... ....]| 12,140, 000 6 2, 023, 000 
y O RENA 12, , DOO 5.5 2, 361, 000 De, A ita 11, 490, 000 6 1, 915, 000 
| lv E A 13, 321, 000 6 2, 220, 000 a TAS 9, 692, 000 5 1, 938, 000 
June 19........ 13, 371, 000 6 2, 229, 000 || Jan. 1, 1949. ._.... 1 8, 874, 000 15 2 1,755, 000 
Jum EZ 12, 757, 000 6 2, 126, 000 ———— 
y P SE St NE 3, 678, 000 6 613, 000 CO oz. 594, 000, 000 307.7 1, 930, 000 
vu CSS Pr 9, 841, 000 5 1, 968, 000 


1 Figures represent output and number of working days in that part of the week included in calendar year 
ds DO dees production for the week ended January 3, 1948, 11,689,000; week ended January 1, 1949, 
net tons. 
3 A verage daily output for the entire week and not for working days in calendar year shown. 


MINERALS YEARBOOK, 1948 


278 


8 pus suoziry pb € 
‘OUND ANL pus ‘EUW *jue3p PUE 31941951P erpuequeq eq? Jurpniou? “93878 JO 29037 y 
"S9JUDOD ÁS) pus ootd "eqavuvyr uj*0 Y E 93 PUS ^5 3 "0g "OO 9 WL 'ueru3gA “O 3 "O "A 9 Mou uo suoperedo sepnpoug y 


CM 126 '1 920 ‘2 990 Z 980 ‘Z 890 Z 028 “1 £*0 z 612 t Zoe 'T HZ *1 001 'Z 191% -"Ásp 301104 19d uoronpoud OBBIVA y 
4'L0g 0" 0 0'9€ Oe 0% 09€ 09€ 9 "9c 09€ 0°22 OR ew [| "'-'--v-- SÁ8p 3u[31J0A JO JIQUINN 
:uononpoJd 33YJIAB PUE SÁB 
000 ‘+69 DK 162 ‘6 Lyn ‘se 991 ‘Z9 BLL "eg 119 ‘8 SIT 29 £99 '99 191 ‘se eoe ‘FE 96€ '09 0, HER AR 861 ‘ISIOL 
A. t t I T T I 1 I I € Ge ip EEN t 691818 19710 
008 ‘9 ELL. 809 ti £8. 878, Der. £29. 18€. eye 809, a O. di ai ao ES 3ujuoá M 
999 99 GA VIS £90 9 £0 9 sol Y 194 + Veo d OC € 046 ‘Z 69» ‘F 11% O eee t UJ9q1J0N. 
WO TU 009 ‘6 099 ‘OT 00+ ‘OT Zer ‘OL 998 '6 062 ‘6 £9£ ‘OL 820 ‘9 ESS '9 991 '6 oror SES PRAAR eee ¡ UJeq3nog 
, Su BIA 389A 
DIS T Tor 90T 901, TOT, a o, cot, OTT 6L 89 DI. a Nee ee ee La U032UTQS9 AA 
069 '61 erp "1 099 ‘T 809 ‘T 998 ‘T DM 816 ‘I 901 € 9re't 220 “1 969 ‘I GREE: Jee EE BIUISIA 
9U Y 999 ye DA ce 809 899 IU 6vc 97€ 129 TA ticas acacia a qun 
99 g 9 $ e s £ d g 9 9 Unc MEO SUE (e3yu3j[ pue snougyumn23Iq) sexo. 
016 '9 A ER 9tg 969 eee 819 yes £96 91€ geg. E EE OA G0$9OUUO L, 
099 ‘eet Loe ‘Il 696'1T | 096 ‘IT ose ‘et | Zee ‘Or 18h El | 6T8 ‘ZT (GN) 920 8 9€8 ‘OL IERI: qut (snourum]11q) erusA[£suuoq 
926 E D 09 ozz, etc oct 0:3 902. Gel 4 LSZ E. KEE SUOY e O 
GK: oes E mt 808 “e 9g “e ose z £99 '€ 9Ly “e esc ‘Z ZK. GK de SE GE ono 
066 E 962 ese 092 191 sy! Ifl 681 821 692 o8z ee Fro (e3ru3r) 93oxeq YINOS PUE YIION 
QI GI 901 Va OFT SOI 981 £r 82 LL fel OM. JEE EE E OKIN MON 
008 ‘2 ex ER Let £z oez 161 80% GJ LZ £9 oe |" (enn pus SNOUJUINI/Q) SUBJUO JA 
025 “y 9L* 0t* 98e Lë voe LU 698 163 61€ £o g Se da - INOSSTIAL 
VI, I t T t |i I I I E I A ee Geätattg 
969 T EI. MI. SI VIT £9T SI. LA! 519 Wt 29 ME. EE pus[41ej A 
006 ‘ex DIN AC yes “1 9£0 € 097 E LIZ STI Z 960 ‘Z 188 ‘T 020 ‘Z A E EAS 019399 AA 
001 “89 TI6 “€ 018 ‘F 820 9 Gel ‘9 080 '9 (Jk 811 9 GU “€ ZIT “e Dik: ae ` DEE EE Séier? 
$19 't Wz e z EI HI 961 org 991 CH ec ER, e E E penton 
092 ‘T 00% 961 oer IET SIT 001 TSI OFT get SI EST A c xD a Col 
009 ZE Sel $ 9t0 c 826 ‘I 996 ʻI 004 ‘T DM 144%: 991 't 291 “1 891 E MO. AA Sus¡pur 
009 ‘oo 200 '9 001 9 LL '9 108 '9 Uc 9 ts ‘S £08 '9 90% 'p Le Y 166 ‘S igg MES E sioun 
GK 629 16> 604 96€ sí ese uy 967 962 159 61 - A Op'€J0[0/) 
099 ‘T 991 tot OFT Sel TEL Tel Gr H +01 991 ME. CIA RA RRA susuvyIy 
Uu oF ge. £8 6t, Du Ww. Ww. oe H GA EN, EE CANTY 
090 ‘ST 999 ‘I plo ‘I yu ‘I See ‘I $62 ‘T CL 118 “1 v96 vo6 119 “1 O ai c penser eR SUIVQSTY 
MOL | sisch | -maoy | 24090 | madog | OV | Ame | eunt | Zen | mdy | geng ena) (enger 9188 


[m£ Jod 3040 suoy 000'1 Sup poad eum fre Jo uoponpoad [8303 30} epsur $] og 
-MO[TV  “S9JN0S [BOO] U]U1J90 WY €130deJ mp £q peyuameddns 9A JU99Q pus [BOO JO $1 TQS 3413 PUB £3U]p90[.189 PBO.HT8J JO $pJooeJ eq? uodn Ajredpoujad peseq exe sem31 7] 


SPOT Ul 'Suo4 jou Jo spuvesnoq: ur 'so393g Aq 'eyrudi[ pus peoo Snoururn31q Jo Gopnopnpoid got peseurisgq—'e TIAVL 


COAL-——BITUMINOUB AND LIGNITE 279 


AVERAGE VALUE 


TABLE 4.— Average value per ton, f. o. b. mines, of bituminous coal and lignite in 
the United States, by States, 1947-48 ! 


1947 
liminary) 
; Underground| Total all 
Strip mines mínes es 

Alibama. E A A EE $5. 53 $5. 47 $5. 48 $6. 09 

Alaskan A MEM A SN 5.38 7.46 7.07 6 

Pro: E A ee O D e A A. 4. 61 4.61 2 

Arkansas A le denaiedwa hw. 4. 96 7.82 6.67 7.73 
Le e en Oc eee secede eae aa 4.30 4. 53 4. 53 4.99 

a AI ccce ure LLL LU EE 5. 40 5. 40 5.40 (2) 
A A A Ed LE 3.13 3.16 3.15 3. 66 
E EEN 3.15 3.32 3.22 3. 98 

ior AA A A toteseca ods 3.2 4.28 3.82 (2) 
E A A LE 3.20 4.57 3.34 3.85 
Kepntuceke corn 3. 38 4. 57 4.42 5. 42 

Marviandoso au cucone entr eae dal 3. 83 5.19 4. 80 » 

LEE E EE Ke 7.68 7.68 2) 
LS AA A A 3.20 4.54 3.33 3.58 
Montana (bituminous and lignite)............. 1.16 3. 60 2. 05 1. 96 
New A o al lever DIM ue EE i eed 4.52 4.52 5.05 
North and South Dakota (lignite).............. 1. 98 1. 92 1. 03 2. 26 
OHIO OEE E A A A EE IT 3. 08 3. 86 3. 50 3. 96 
A EEN 4. 09 5.08 4.41 4.47 
Pennsylvania. e eee 3. 70 4.42 4.23 4. 06 
Tennessee. | arcadas SE, 4.82 4.76 4.77 5. 62 

Texas (EDO). cicr cit prooQesaimmue me E: TAO . 98 (2) 
gE do EE EE 3. 03 3. 93 4.51 
A A ecu reta is 5.02 4.82 4.83 6. 03 
Washington WEE 5.12 6.17 5. 99 6.39 
West Virginia c cc clc esl eee 3. 98 4. 55 4.48 5.48 
sia A ee A A 2.67 3. 50 3.37 3.79 
Total- coat aia do 3. 47 4.35 4.16 4. 905 


! Average gross realization, selling cost not deducted. 
1 Included in total. 


CONSUMPTION 


TABLE 5.—Consumption of bituminous coal and lignite, by consumer class, with 
retail deliveries in the United States, 1939-48, in thousands of net tons 


Coke plants 


Electric Bunker Steel 


power | foreign 


ies 1 | trade ? ne Oven 


PN 
- 
- 


61, 216 
76, 583 
82, 609 
87,974 
90, 019 
94, 438 
87, 214 
76, 121 
94, 325 
97, 326 


SEREBZRÉS 
ADS 
SESEZESRRS 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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, 
, 
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1 Federal Power Commission. Represents bituminous coal and lignite consumed by public-utility 
power plants in power generation, including a small quantity of coke amounting to approximately 100,000 
tons annually. 

2 Bureau of Census, U. 8. Department of Commerce. 

2 Association of American Railroads. Represents consumption of bituminous coal and lignite by class 1 
railways for all uses, including locomotive, powerhouse, shop, and station fuel. The Interstate Commerce 
Commission reports that in 1947 consumption for all uses by class I line-haul railways, plus purchases for 
class II and class III railways, plus purchases by all switching terminal companies combined was 112,819,- 
355 tons of bituminous coal and lignite. 

4 Includes a small amount of anthracite. 

5 vu inus based upon reports collected from a selected list of representative manufacturing plants and 
retail dealers. 

* Included in “Other industrials.” 

! Subject to revision. 
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FIGURE 5.—Consumption of bituminous coal and lignite, by consumer class, with retail deliveries in the 
United States, 1939-48 


FUEL EFFICIENCY 


TABLE 6.—Indicators of effect of fuel economy on consumption of coal in the 
United States per unit of performance since the World War of 1914-18 


Reduction 
from base 
period (per- 
cent) 
Steam railroads: 
Pounds per 1,000 gross ton-miles freight service: 
verage: 
Lt rdd e^o por mir EE be daa dew eau MEM. c  AMEluuseuinl dae 
D y e EE E EDD QI de 32.9 
T E E EE E QUIDAM CARLA A 34.7 
Pounds per passenger-train car-mile: 
A verage: 
A AAA — ‘SEO iceiatebontdetests 
IT ASS ES EE E S E obra ACRIOR OR EROR QA 14.1 
1208 AAN AIN A O PEREA 15.1 
Electric public-utility power plants: 
Pounds per kilowatt-hour: 
AA A IRE PR E EA ada 
AIR A ARA AAN 59.1 
(oo IIA AREA EN A E AI 59. 4 
Iron and Steel Plants: 
We Greg Goal per net ton of pig: ! 
A A E A FE AT 
NAAA a a OD POPE ee 13. 7 
(Doo Oe AN AAA A 12.9 
Coke manufacture: Savings of heat values are recovery of gas, tar, light 
oils, and breeze by extension of oven coke in place of beehive, 1913-14, ex- 
pressed as percent of coal used for all coke in AA A Serre E 18.7 


1 Includes only savings through higher yields of merchantable coke per ton of coal ch and lower 
consumption of coke per ton of iron and ferro-alloys. Excludes economies through recovery of coal-chemical 
Satana which are covered in next item. 
"TOS coal-chemica] materials are used in part for boiler fuel, in for metallurgical purposes, in part 
for domestic heating and cooking, and to a small extent for automotive fuel. 
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FIGURE 6.—Trends in fuel efficiency in the United States, 1920-48 


RELATIVE RATE OF GROWTH OF COAL, OIL, AND WATER POWER, 
1889-1948 


The total supply of available energy in the form of coal, oil, natural 
gas, and water power in 1948 was 36,703 trillion B. t. u.—a 1.9- 
percent increase over 1947. 

The figures are expressed in British thermal units because some 
common denominator is necessary for such unlike quantities as tons 
of coal, barrels of oil, and cubic feet of gas. Table 7 summarizes the 
equivalent of each of the fuels in trillions of British thermal units. 
Water power is represented by the equivalent fuel required to perform 
the same work. The table covers the years 1889 and 1899 to 1948. 

In converting water power to its equivalent of fuel required to 
perform the same work, the prevailing or average performance of all 
fuel-burning central electric stations for each year in question has been 
used. This average has declined from about 7.05 pounds of coal per 
kilowatt-hour in 1899 to 1.3 in 1948, which shows the influence of 
improving fuel efficiency. The prevailing fuel equivalent closely 
approximates the quantity of fuel that would have been needed in an 
one year to generate the same power in & steam-electric station. It 
should be noted, however, that the ultimate use of the water power 
generated often displaces fuel burned much less efficiently than in 
central stations and that, in any instance, no other important branch 
of fuel consumption has made advances in fuel efficiency approaching 
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that of the central stations. As these tables attempt to determine 
the total energy from all fuels and from water power, the ideal factor 
for converting water power into fuel equivalent would be the average ` 
efficiency of all forms of fuel consumption in each year. No basis for ` 
determining such an all-embracing average existsat present, butenough 
is known to make certain that 1t would show much less reduction 
from 1899 to 1948 than do the central stations. | 
The figures for oil and natural gas represent the entire production 
of crude petroleum and of gas. Most of this production does not 
come into direct competition with coal. Much of the supply of both 
oil and gas is used in regions of the country, such as California and 
portione of the Southwest, where coal is available only at unusually . 
igh cost because of ppt transportation charges. Nearly half of 
the natural gas is used in the field for drilling or operating oil and gas " 
wells and pipe lines or for the manufacture of carbon blade More 
than half of the oil is used in the form of gasoline, kerosine, and 
lubricants, for which purposes coal cannot well compete, except at 
very much higher levels of oil prices. Even these refined products, 
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FIGURE 7.—Annual supply?of energy from mineral fuels and water power in the United States, 1890-1048. 
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however, involve & certain measure of indirect competition with coal, 
for the energy market of the country is becoming more fluid and com- 
petitive, and & demand that cannot be met by one source of supply 
tends to fall back on the others. 

The subject of interfuel competition is exceedingly complex, and an 
elaborate analysis and the accumulation of data not now available 
would be required to determine even approximately how much of any 
one fuel &ctually has been displaced either by other fuels or by water 
power. The present tables do not permit determination of such dis- 
placement; their purpose is rather to measure the long-time trends in 
the total demand for energy. 
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Frourr 8.—Percentage of total British thermal units equivalent contributed by the several sources of 
energy injthe eg States, counting water power at the prevailing fuel equivalent of central stations in 
each year, 1899- 
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TABLE 7.—Annual supply of energy from mineral fuels and water power in the 
United States, 1889 and 1899-1948, in trillions of British thermal units ! 


Petroleum 
Penn- Bitu- (total crude) Natural Ton Total 
syl- | minous 9 
Year Total um min- 
anthra-| and vers and oke power ? 
p uc-| natural| fue 
cite | lignite gas 

1889..........------ 1,239 | 2, 507 268 470 225 ® 
1899. ...........---- 1, 5, 065 240 582 | 7,291 7, 529 
Vu ME 1,560 | 5,563 254 636 | 7,759 8, 009 
19001... Lieu rom 1,835 | 5,917 233 699 | 8,451 8, 715 
1902.....-.--------- 1,125 | 6,818 301 834 7771 9, 088 
1908......... ee e-- 2, 7, 408 319 922 | 10,359 10, 680 
1904..............-- 1,990 | 7,301 333 | 1,035 | 10,326 10, 680 
1905..........---.-- 2,112 | 8 255 808 377 | 1,185 | 11, 552 11, 938 
1906............---- 1, 8, 083 | 10, 922 759 |........ 418 | 1,177 | 12,099 12, 513 
1: e 2, 10, 343 | 12, 671 997 |........ 437 | 1,434 | 14,105 14, 546 
1908............--.- 2,265 | 8,713 | 10,978 | 1,071 |........ 432 | 1,503 | 12, 481 12, 957 
1909. ...........-.-- 2,205 | 9,949 | 12,155 | 1,099 |........ 517 | 1,616 | 13,771 14, 284 
1910............-.-- 2, 208 | 10, 928 | 13, 226 1, 257 8 547 1, 807 | 15,033 539 15, 572 
1011... 2: ene 2, 461 | 10, 635 | 13,096 1, 323 9 551 1, 883 | 14, 979 585 15, 544 
1012. ............... 2,205 | 11,793 | 14,088 | 1,338 41 604 | 1,983 | 16,071 585 | 16, 656 
1 SE 2, 490 | 12,535 | 15,025 | 1, 491 102 626 | 2 219 | 17,243 | 609 | 17,852 
19014... eee RE 2, 470 | 11,075 | 18, 545 | 1,595 101 636 | 2,332 | 15,877 636 | 16, 513 
1015. ds 2, 421 | 11,597 | 14,018 | 1,687 109 676 | 2,472 | 16, 490 659 | 17, 149 
1016 A caved 2,382 | 13, 166 | 1 1, 805 125 810 | 2,740 288 681 | 18,909 
1017 erer geg, 2, 709 | 14,457 | 17,166 | 2,012 181 3, 048 | 20, 214 700 | 20,914 
1918 Leone 2, 688 | 15,180 | 17,868 | 2, 136 775 | 3,137 | 21,005 701 21, 706 
1919..............-- 2, 396 | 12,206 | 14,602 | 2,270 317 802 | 3,389 | 17,991 718 | 18, 709 
1090... cui elec 2, 437 | 14,899 | 17,336 | 2,658 037 858 | 4,153 | 21, 489 738 | 22,227 
1 Ee ere 2, 461 | 10,897 | 13,358 | 2,833 752 712 | 4,207 | 17,655 620 | 18,275 
lr AAA 1,487 | 11,063 | 12,551 | 3,345 764 820 | 4,929 | 17, 480 643 | 18,123 
1903. 5.5 S ose las 14,792 | 17, 331 | 4,394 492 | 1,083 | 5,909 , 300 685 | 23, 985 
1076 EMEN EE 2,392 | 12,672 | 15,064 | 4,281 467 | 1128 | 6,978 | 21, 042 648 | 21,600 
1095 E AA 1,681 | 13,625 | 15,306 | 4, 582 371 | 1,278 | 6,231 | 21, 537 668 | 22 205 
1026 EEN 15,022 | 17, 319 4, 625 362 1, 411 6, 398 | 23, 717 728 24, 445 
1021. A 2,179 | 13,565 | 15, 744 5, 407 350 1, 553 7,310 | 23,054 776 | 23,830 
1008 seg Bed eror 2,049 | 13,120 | 15,169 | 5,409 479 | 1,686 | 7,574 | 22, 743 854 | 23,597 
e AS 14,017 | 16,025 | 6,044 474 | 2062 | 8,580 | 24 605 816 | 25, 421 
1 A 1,887 | 12, 249 | 14, 136 5, 388 373 2,089 | 7,850 | 21, 986 752 22, 738 
1931 ............-.-- 1,622 | 10,011 | 11, 633 5, 106 284 1, 813 7,203 | 18, 836 668 19, 504 
1932...............-| 1, 8,114 | 9,470 4, 711 268 1,673 6, 652 | 16, 122 713 16, 835 
1933............-.-- 1,348 | 8,741 | 10,089 b, 434 191 1, 672 7,297 | 17, 386 711 18, 097 
1934. oo. 1,555 | 9,415 | 10,970 | 5, 448 213 | 1,904 | 7,865 | 18, 535 698 | 19, 233 
rd EE 1,419 | 9,756 | 11,175 5, 980 193 2, 060 8, 233 | 19, 408 806 | 20,214 
1936... looo 1 11, 504 6, 598 194 2, 330 9,122 | 22, 111 812 22, 923 
LEE 1, 410 | 11,673 | 13, 083 7,675 165 2,588 | 10, 428 | 23, 511 871 2A, 382 
19088_.............-- à 9, 132 | 10,387 7, 286 158 2, 468 , 912 | 20, 299 866 | 21,165 
10310... eso ee 1, 10,345 | 11,745 | 7,590 199 2, 603 | 10, 452 | 22, 197 838 23, 035 
1960 A ste 1, 400 | 12,072 | 13, 472 8, 119 256 | 2,860 | 11,235 ¡ 24, 707 880 25, 587 
e EE 1,533 | 13, 471 | 15, 004 8, 413 304 3,024 | 11,741 | 26,745 934 27,679 
lr ME 1, 641 | 15, 267 | 16,908 | 8,320 74 3,282 | 11,676 | 28, 584 1, 136 29, 720 
1943.............-.- 1,650 | 15, 463 | 17, 113 | 9,034 83 | 3,671 | 12,788 | 29,901 | 1,304 | 31,205 
kr VW 16, 233 | 17, 966 | 10, 067 269 | 3,989 | 14,325 | 32,291 | 1,344 | 33, 635 
IMB id 1, 494 | 15, 134 | 16,628 | 10, 282 444 | 4,213 | 14, 939 | 31,567 | 1,442 | 33,009 
(kt: "TEE 1, 13, 989 | 15,635 | 10, 404 535 | 4,333 | 15, 272 | 30, 907 1,406 | 32, 313 
1947 ARA 1, 16, 522 | 18,078 | 11, 142 596 | 4,778 | 16,516 | 34, 594 1, 427 36, 021 
1948 4.............-. 1, 552 | 15,563 | 17,115 | 12, 098 776 5,235 | 18, 109 | 35, 224 1,479 | 36, 703 


1 The unit heat values employed are: Anthracite, 13,600 B. t. u. per pound; bituminous coal and lignite, 
13,100 B. t. u. per pound; petroleum, 6,000,000 B. t. u. per barrel; natural gas, 1,075 B. t. u. per cubic foot. 
Water power includes installations owned by manufacturing plants and mines, as well as Government 
and privately owned public utilities. The fuel equivalent of water power is culculated from the kilowatt- 
hours of power produced wherever available, as 1t is true of all public-utility plants since 1919. Otherwise, 
the fuel equivalent is calculated from the reported horsepower of installed water wheels, assuming a capac- 
ity factor of 20 percent for manufacturers and mines and of 40 percent for public utilities. 

3 Fuel equivalent calculated by assuming the average central-station practice for each of the years for 
which data are avallable, 

3 Data not available. 

* Subject to revision. 
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TABLE 8.— Index numbers for relative rate of growth of coal, oil, and water power 
in the United States, 1889 and 1899-1948 


[Figures are expressed as percentage of 1918 rate] 


Petroleum 
Year Rm minons Total (mar- | leum | min- | Water | Grand 
anthra| and coal keted and eral | power!| total 
cite | lignite Henk natural| fuels 
on gas 
17 21 35 15 20| (3) (2) 
33 38 31 19 35 34 35 
37 40 3 20 37 36 37 
39 43 37 22 40 38 40 
45 44 39 27 42 41 42 
49 53 41 29 49 46 49 
48 52 43 33 49 50 49 
54 58 49 38 55 55 55 
59 61 54 38 58 59 58 
68 71 56 46 67 63 67 
57 61 56 48 59 68 60 
66 68 67 52 66 73 66 
72 74 59 1 71 58 72 77 72 
70 73 62 4 71 60 71 81 72 
78 79 63 18 78 63 77 83 77 
83 84 70 45 81 71 82 87 82 
73 76 75 45 82 74 76 91 76 
76 78 79 48 87 79 79 94 79 
87 87 85 55 105 87 87 97 87 
96 94 80 110 97 96 100 06 
100 100 100 100 100 100 100 100 100 
81 106 140 103 108 86 102 86 
98 97 124 282 111 132 102 105 102 
72 74 132 333 92 137 84 88 84 
73 70 156 338 106 157 83 92 83 
97 97 206 218 140 191 111 98 110 
83 84 201 207 158 191 100 92 100 
90 86 215 164 165 199 103 95 102 
99 97 217 160 182 204 113 104 113 
89 88 253 155 201 233 110 111 110 
86 85 253 212 218 241 108 122 109 
92 90 283 210 274 117 116 117 
81 79 252 165 270 250 105 107 105 
66 65 239 126 234 230 90 95 90 
53 53 221 119 216 212 77 102 78 
57 56 252 205 229 82 101 83 
62 61 255 94 246 241 88 100 89 
64 63 280 85 266 262 92 115 

76 T$ 309 86 301 291 105 116 106 
7 73 359 73 334 332 112 124 112 
60 58 341 70 318 316 97 124 98 
68 66 355 88 344 333 106 120 106 
80 76 380 113 369 358 118 126 118 
89 84 304 135 390 374 127 133 128 
101 95 390 33 423 372 136 162 137 
102 96 428 37 474 408 142 186 144 
107 101 471 119 515 457 | 15 192 155 
INE o ose 56 100 93 481 196 544 476 150 206 152 
1463 ....... 61 92 88 487 237 559 487 147 201 149 
II Lees 58 109 101 522 264 617 526 165 204 166 
E nnn 58 |' 103 96 566 343 675 571 168 211 169 


M prevailing central-station equivalent. 
Data not available. 
? Subject to revision. 
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STOCKS HELD BY CONSUMERS 


TABLE 10.— Stocks of bituminous coal and lignite in hands of commercial con- 


sumers and in retail dealers’ yards in the United States, 1947-48 
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FINAL BITUMINOUS-COAL AND LIGNITE STATISTICS FOR 1947 


Tables 11 to 50 give the final detailed statistics of bituminous-coal- 
and lignite-mine operations in 1947. "The subjects covered include 
production, number and size of mines, employment, value, mechani- 
zation, exports, and world production. 
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FIGURE 9.—Trends of employment, mechanization, and output per man at bituminous-coal and lignite 
mines in the United States, 1905-48. 
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TABLE 13.—Growth of bituminous-coal and lignite- mining industry in the United 
States, 1890-1947 


Production 
Year (net tons) 
E- T EOE E 111, 302, 322 
A wares Soees ees 117, 901, 238 
y A ie Das tinina 126, 856, 567 
E E 128, 385, 231 
A tee lese cea ees 118, 820, 405 
J5 a aa 135, 118, 193 
ISUD A Ee 137, 640, 276 
E AA A E E 147, 617, 519 
E A wanes 166, 593, 623 
A A Pide TE 193, 323, 187 
19) ADS 212, 316, 112 
E as 225, 823, 149 
LD d MC 260, 216, 844 
O T 282, 749, 348 
A EE PETS TS , 659, 
A A eseascess 315, 062, 785 
KeA r APOE E e sS HS 342, 874, 867 
1907 de cate ST UI D 304, 759, 112 
IUB nore xd aei 332, 573, 944 
1909: ND aaa 379, 744, 257 
A E uuu 417, 111, 142 
E A m OPE ERREUR 405, 907, 050 
1919. ao se eeecccio eae eae MEE El 450, 104, 982 
19) cilceccewwes vested eS 478, 435, 297 
CI 422, 703, 
VE ici id UES 442, 624, 426 
1918: eege EE 502, 519, 682 
Wii a a 5 551, 790, 563 
ES A se dap EE 579, 385, 820 
Dc —— 465, 860, 
|; c —— 568, 666, 683 
d ER CT 415, 921, 950 
192 ..........-..-.--.---..----. 422, 268, 099 
E P 4 oocnuccxewenDz Rus pe .ec ERES 564, 564, 062 
1924... ......-....-.------------- 483, 686, 538 
EE ee EE 520, 052, 741 
1926. A IRE 573, 366, 985 
1077. ies ND MUT NEU 517,763, 352 
Le, E 500, 744, 970 
A ric pP eR TRES 534, 
A ob cee 467, 526, 200 
JD A A este sees 382, 089, 396 
1032 Sot esate aes e EE 309, 709, 872 
Md E 333, 630, 533 
j| c ciana sis 359, 368, 022 
A A ER EM 372, 373, 122 
A ME 439, 087, 903 
jp ord € 445, 531, 449 
o A — —— 948, 544, 764 
Uc, 394, 855, 325 
10410... -cueu e ere 460, 771, 500 
TT BEE 514, 149, 245 
A E 582, 692, 937 
A AN 590, 177, 069 
A oe eu bes E 619, 576, 210 
1065 ss Soe A 577, 617, 327 
WG EN 533, 922, 068 
1987 AA c cee ee 630, 623, 722 


! Figures on value and value per ton for 1890 to 1936, inclusive, and 1939, exclude selling expense. Figures 


for other years include selling expense. 
3 Data not available. d 
3 Average number of men working daily. 


RSs 
ESI 


Value 


Total ! 


$110, 420, 801 


117,188, 400 
125, 124, 381 
122, 751, 618 
107, 653, 501 


115, 779, 771 
114, 891, 515 
119, 595, 224 
132, 608, 713 
167, 952, 104 


220, 930, 313 
230, 422, 049 
290, 858, 483 
351, 687, 033 
305, 397, 001 


334, 658, 294 
381, 162, 115 
451, 214, 842 
374, 135, 288 
405, 486, 777 


469, 281, 719 
451,375, 819 


ER 
SN 


SES; 
GE 


- 


538 


bud jud pur jud Fe bag pb imd Fe be 
. . è ò œ * e 28 ù @ 


rte me NNO PNR pepe t a pet 
elo o2 
SERS 


Heese VEBER VERSA 


Pm pt 
693592 2523 


POW PONP 


are 


Men em- 
ployed 


192, 204 
205, 803 
212. 893 
230, 365 
244, 603 


239, 962 
244, 171 
247, 817 
255, 717 
271, 027 


304, 375 
310, 235 
370, 056 
415, 777 
437, 832 


460, 629 
478, 425 
513, 258 
616, 264 
543, 152 


555, 533 
649, 775 
648, 632 
b71, 882 
583, 506 


557, 456 
661, 102 
603, 143 
615, 305 
621, 098 


639, 547 
663, 754 
657, 958 
704, 793 
619, 604 


588, 493 
593, 647 
593, 918 
522, 150 
502, 993 


493, 202 
450, 213 
406, 380 
418, 703 
458, 011 


462, 403 
477, 204 
491, 864 
441,333 
421, 783 


439, 075 
456, 981 
461, 991 
416, 007 
393, 347 


383, 100 


3 396, 434 
3 419, 182 
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TABLE 13.—Growth of bituminous-coal and lignite-mining industry in the United 
States, 1890-1947— Continued 


Ave 
ber oL days los lost| Net tons per | Percent of under- 
on account of man— E produe: 


Average strikes— 


2. 56 ) 

2. 57 ) ) 

2. 72 ) 

2. 73 ) @) 

2. 84 (3) (2) 

2. 90 (2) ) ) 

2 Y 11.9 

3. 04 15.3 3) 

3. 09 19. 5 1) i) 
1899............... 234 8 46 3. 05 22.7 (3) ) 
TOO -.-------- 234 5 43 2. 08 24.9 G Q 
190] BEE 225 2 35 2. 94 25.6 1 ) 
1902............... 230 7 44 3. 06 20. 8 (3) ) 
1903............... 225 3 28 3. 02 27.6 ) ) 
1004... sc 202 8 44 3.15 28.2 1) ) 
1905... 5.5 2:22 211 2 23 3. 24 32.8 ) 
1900. .— od 213 28 63 3.36 34.7 ) 7 
4 e 234 1 14 3. 29 35.1 (3) 9 ) 
1908............... 193 11 38 3. 34 37.0 (f .6 (3) 
1909............... 209 1 29 3.34 37.5 8 @) 
1010. uus 217 35 89 9. 46 41.7 (2) .8 
1911............... 211 2 27 8. 50 43.9 (2) (6) 
1912 AA 223 10 35 3. 68 46. 8 1) 3.9 
1013... eniro 232 4 36 3. 61 50.7 ) 4.6 ) 
19014 con 195 19 80 3.71 51.8 (3) 4.8 0.3 
1) 2-22 2. 203 4 61 3.91 55.3 VM 4.7 .6 
1016. .............. 230 4 26 3. 90 56. 9 4.6 .8 
1012. ees oes 243 4 17 3.77 56.1 (3 4.6 LO 
MER ees 249 1 7 3.78 56. 7 (2) 3.8 1.4 
1919............... 195 25 37 3.9 60. 0 (2) 3.6 1.2 
1920............... 220 6 22 4. 00 60. 7 (3) 3.3 15 
jp) BEE 149 3 2 4. 20 66. 4 ) 3.4 1.2 
1022... 2s eoo 142 78 117 4. 28 64. 8 ) (2) 24 
1923... 179 2 20 4. 47 68.3 0.3 3.8 2.1 
14. AAA 171 7 73 4. 56 71.5 .4 (3) 2.8 
1925............... 195 2 30 4. 52 72.9 1.2 (2) 3.2 
1926............... 215 1 24 4. 50 73.8 1.8 (2) 3.0 
19021. 5 eebe 191 45 153 4. 55 74.9 3.3 5.3 8.6 
1928............... 203 8 83 4. 73 76.9 45 5.7 40 
kr d A 219 (8) 11 4.85 78.4 7.4 6.9 3.8 
o | AAA 187 2 43 5. 06 81.0 10. 5 8.3 4.3 
EE, 160 3 35 5.30 83.2 13.1 9.5 5.0 
1932 A 146 19 120 5. 22 84.1 12.3 9.8 6.3 
1933............... 167 9 30 4. 78 84. 7 12. 0 10. 4 5.5 
1934............... 178 3 15 4. 40 84.1 12. 2 11.1 5.8 
1035 EEN 179 (3) (3) 4. 50 84.2 13.5 12 2 6.4 
1988 ooo... 199 2 21 4. 62 84.8 16.3 13.9 6.4 
1917. eee ust 193 Q) (3) 4. 60 (2) 20. 2 14. 6 7.1 
1938............... 162 1 13 4. 89 87.5 26. 7 18, 2 8.7 
1999... ln 178 25 36 5.25 87. 0 31. 0 20.1 9. 6 
1 LU AA 202 1 8 5.19 88. 4 35. 4 22.2 9.4 
1941............... 216 20 27 5. 20 89.0 40.7 22.9 10. 7 
1062 AAA 246 1 7 5.12 89. 7 45. 2 24.4 11.5 
1943............... 264 (3) 5. 38 90. 3 48.9 24.7 18. 5 
1944. .............. 278 (2) (3) 5. 67 90. 5 52. 9 25. 6 16.3 
4 A 281 (2) (3) 5.78 90. 8 56. 1 25.6 19.0 
lr TEEN 214 (3) m 6. 30 90. 8 58.4 26.0 21.1 
7 euros 234 (3) 3) 6. 42 90. 0 60. 7 27.7 22.1 

3 Data not available. 


4 Percentages for 1890 to 1913, inclusive. are of total production, as a separation of strip-mine and under- 
ground production is not available for those years. 
$ For 1906 to 1926, inclusive, these perenne are exclusive of coal cleaned at central washeries operated 
by consumers; after 1926, when data became available on the tonnage cleaned by consumer-operated plants, 
the ATE aoe the total tons cleaned at the mines and at consumer-Operated washeries. 
ne- y or 
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PRODUCTION BY WEEKS AND MONTHS 


TABLE 17.—Bituminous-coal and lignite production (final figures) in the United 
States in 1947, with estimates by weeks 


Produc- 


tion per 
Week ended. "on Ze y working Week ended von ges work working 
days day (net day (net 
y tons) tons 

Jan. 4... .... un 1 6, 959, 000 13.1 | 2 2, 286,000 |! July 19............ 000 6 2, 065, 000 
Jan. 11...........- 14, 046, 000 6 2, 341,000 || July 26.... ........ 6, 000 6 2, 003, 000 
Jan. 18............ 13, 547, 000 6 2, 258,000 || Aug. 2............ 1, 000 6 1, 985, 000 
Jan. 25............ 13, 477, 000 6 2, 246,000 || Aug. 9............ 12, 017, 000 6 2, 003, 000 
Feb. 1............ 14, 099, 000 6 2, 350,000 || Aug. 16........... 11, 944, 000 6 1, 991, 000 
Feb. 8..........-- 12, 778, 000 6 2,130,000 || Aug. 23........... 12, 212, 000 6 2, 035, 000 
Feb. 15........... 12, 802, 000 6 2,134,000 ||, Aug. 30........... 12, 243, 000 6 2, 041, 000 
Feb. 22........... 13, 557, 000 6 2, 260, 000 |! Sept. 6............ 10, 942, 000 5 2, 188, 000 
Mar. 1............ 13, 122, 000 6 2, 187,000 || Sept. 13........... 12, 841, 000 6 2, 140, 000 
Mar. 8............ 13, 039, 000 6 2, 173, 000 |, Sept. 20. .........| 12, 466, 000 6 2, 078, 000 
Mar. 15........... 13, 648, 000 6 2, 275, 000 || Sept. 27........... 12, 530, 000 6 2, 088, 000 
Mar. 22..........- 13, 159, 000 6 2, 193,000 || Oct. 4............. 12, 473, 000 6 2, 079, 000 
Mar. 29..........- 12, 411, 000 6 2, 069, 000 || Oct. 11............ 13, 080, 000 6 2, 180, 000 
Apr. 5. ocn 4, 093, 000 b 819, 000 || Oct. 18............ 12, 972, 000 6 2, 162, 000 
Apr. 12.5. 7, 309, 000 6 1, 218,000 || Oct. 25............ 12, 965, 000 6 2, 161, 000 
Apr. 19........... 13, 077, 000 6 2,180,000 || Noel, 13, 178, 000 6 2, 196, 000 
We 28... 13, 063, 000 6 2,177,000 || Nov. 8............ 18, 132, 000 6 2, 189, 000 

BY 3... s. 12, 744, 000 6 2, 124,000 || Nov. 15........... 12, 925, 000 5. 2, 228, 000 
May 10........... 13, 295, 000 6 2, 216,000 || Nov. 22........... 13, 636, 000 6 2, 273, 000 
May 17........... 13, 093, 000 6 2, 182,000 |! Nov. 29........... 12, 287, 000 5 2, 457, 000 
May 24........... 18, 005, 000 6 2, 168,000 || Dec. 6............ 18, 377, 000 6 2, 230, 000 
May 31........... 12, 230, 000 5.5 2, 224,000 |! Dec. 13........... 13, 652, 000 6 2, 275, 000 
June 7............ 13, 593, 000 6 2, 266, 000 || Dec. 20........... 13, 262, 000 6 2, 210, 000 
June 14........... 12, 825, 000 6 2,138,000 || Dec. 27........... 8, 565, 5 1, 713, 000 
June 21........... 18, 082, 000 6 2,180,000 || Jan. 3, 1048. ...... 1 6, 996, 000 13 2 2, 248, 000 
June 28....-....... 8, 284, 000 6 1, 381, 000 
July 5............. 2, 012, 000 5 402, 000 Total....... 630, 624, 000 | 306,4 | 2,058, 000 
July 12............ 6, 262, 000 6 1, 044, 000 


1 Figures represent output and number of working days in that part of week included in the calendar 
year shown. Total production for the week ended Jan. 4, 1947, was 11,661,000 net tons; week ended Jan. 3, 
1948, 11,689,000 net tons. 

2 Average daily production for entire week and not for working days in calendar year shown. 


TABLE 18.—Bituminous-coal and lignite production (final figures) in the United 
States in 1947, with estimates by months 


1947 1947 
Average Average 
Num- Num- 
Month Produc- | ber of nene Month Produc- | ber of precie 
tion (net | work- | vo kin tion (net | work- | cor 
tons) ing day (Det tons) Ing day (net 
days | tons) days | tons) 
January.......... 60, 113, 000 26.1 2, 303, 000 || August. .......... 51, 822, 000 26 1, 993, 000 
February......... 52, 420, 000 24 2, 184.000 || September........ 53, 369, 000 25 2, 135, 000 
March............ 56, 499, 000 20 2,173,000 || October........... 58, 366, 000 27 2, 162, 000 
E EE 42, 015, 000 25 1, 681, 000 November........ 53, 692, 000 23.8 2, 250, 000 
| P RUN 57, 506, 000 25.5 | 2,170,000 || December. ....... 55, 852, 000 26 2, 148, 000 
JUD... eus 48, 323, 000 25 1, 933, 000 
July cet eee): 40, 647, 000 26 1, 568, 000 Total....... 630, 624, 000 | 306.4 | 2,058, 000 
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BITUMINOUS COAL AND LIGNITE LOADED FOR SHIPMENT BY INDIVIDUAL 


RAILROADS AND WATERWAYS 


TABLE 21.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, as reported by mine operators, in net tons, 
in 1947 ! 


Route State 
RAILROADS 

Alabama Central. ...oooccocoococcccoccccconocoo Aloteama 000MM 
Alabama Great Southern. .................. cL. LLL ].-... NIST MERE 
O A rcl eU nuu c d ciu Qe rd LL SE EEN 
Algiers, Winslow & Western........................ O A oe 
AO edel ede oi ee Tllinois EE 
Artemus-Jellico. 202 eee eee Kentucky................. 
Colorado DE 
Atchison, Topeka & Santa Pe. ee 
New Mexico.............. 
TUDO SS cc as 
Indiana IEEE TE 
Baltimore & Ohio ee 
Pennsylvania. a...an 
West Virginia... l.l LLL. 
Beasemer € Lake Erie.............................. Pennsvlvania............. 
Bevier & Southern......................... Ll... Missouri. desee c EST cele 
BriristoH8 EEN Tennessee................. 
Buffalo Creek & Gauley............................ West Virginia............. 
Cambria & Indiang Lc cc Ll cll. Pennsylvania. ............ 
Campbell's Creek 2. LL LLL LL lll. West Virginia... 
Carbon County x AAA m venies y et Eos cde Ue 
Alabama.................. 
Central of Oeorgia ............---- ee eee eee Georgia. .......---------.- 
Kentucky................. 
Chesapeake & Ohio... LLL c... Ohio. Um EE 
West Virginia See 
Cheswick € Harmgar. 0000 0000aoononnnMaMMMMnoMnMMMa Pennsylvania............. 
Colorado......-----.------ 
TIOS. Li ds 
Chicago, Burlington de Quincy..................... A A 
Missouri. n2200 aano0eanMaMO 
MET AA dci eser 
nols.......... Ot 
Chicago & Eastern Illinols.......................... ss RNC DIEA: 
Chicago € Tllinois Midland......................... NL ee EEN 
Chicago, Indianapolis & Louisville. ................ ee GE 
E A LE etu 
erg EE 
Altssourl.,,,,, Lll. 
Chicago, Milwaukee, St. Paul & Pacific. ........... Montana (bitaminons).... 
North Dakota (lignite).... 
South Dakota (lignite).... 
Chicago & North Western.......................--- IlliBols. cositas a 
Arkansng on nnan 
Hlinols--.i sue E cles 
Chicago, Rock Island & Paciflc..................... VOWS A eg 
Missouri. O 
Oklahoma................ 
Cleveland, Cincinnati, Chicago & 8t. Louis opel ER 
, d EE EE anra See 
KONIUCKY ed See 
Clinchfield.. EE de ICN EE 
Colorado & Southeastern. ..................... LLL Colorado.................. 
Colorado & SBoutherm. LL LLL e eee OO EE 
Colorado & Wyoming. el A CHER 
Conemaugh & Black Lick. 2... Pennsylvania. ............ 
Cumberland & Pennsylvanía....................... as oue cecus 
Dardanelle & Russellville Ry. Co................... Arkansug LL... 
Denver & Intermountain. ..........-.20..2222------- M EE SE 
A EE 
Denver de Rio Grande Western..................... | ewe Mexico... a-oa 
A A EEN 
Detroit, Toledo & Ironton ......................... MONTO NACE 
East Broad Top Railroad & Coal Co. .............. ' Pennsylvania............. 


See footnotes at end of table. 


Net tons 
Total for 
By State route 
145, 371 145, 371 
105, 050 105, 050 
322. 306 322. 306 
2, 718.938 | 2, 718. 938 
310. 005 310, 005 
362, 353 362, 353 
286, 063 
331 ado It 2,368, 874 
929. 252 
330, 314 
691, 727 
141, 495 
4, 832. 447 |[ 50 423, 007 
12, 322, 568 
32, 095, 456 
4,671,745 | 4,671,745 
10. 728 210, 728 
95. 398 95, 398 
505, R92 595, 892 
3,701,411 | 3,701,411 
035, 154 935, 154 
1,735,807 | 1,735, 807 
SC EH ! 829, 516 
15, 704, 427 
1, 636, 614 |) 73, 652, 365 
56, 211. 324 
995, 089 095, 089 
114, 598 
12, 222 111 
183. 669 |$ 14, 906, 913 
314. 934 
2, 071, 601 
1, 240, 826 
1507 650 ) 3, 103, 685 
6,376. 878 | 6,376,878 
777, 588 777, 588 
5,737. 714 
125, 082 
2. 426 
792.242 || 9.099.582 
40, 798 
4 
2, 979,546 | 2,979, 546 
70, 170 
685, 243 
220,512 |$ 1, 525, 177 
210.173 
339, 079 
4, 754, 601 
3, 273, 367 |f. 8.027, 968 
79. 050 
4,850,913 | 4 929, 963 
105. 806 105, 806 
350, 814 359, 814 
611. 840 611, 840 
72. 681 72, 681 
444. 674 444, 674 
48, 125 48, 125 
100. 035 100, 085 
2, 367, 047 
18,730 |$ 5,564, 274 
3, 178, 497 
700 
556, 520 556, 520 
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TABLE 21.—Bituminous coal and lignite loaded for shipment by reilroads and 
waterways in the United States, as reported by mine operators, in net tons, 


in 1947 '—Continued 


Net tons 
Route State eege 
otal for 
By State route 
RAILROADS—continued on end 
ee Ee tk: ; 
Erig.........-..------ rene Pann ivan eet SC 882, 362 ) 980, 066 
Evansville Suburban & Newburgh................. Indiana..................- 10, 641 10, 641 
Fort Dodge, Des Moines 4 Southern. .............. Le EE 39, 821 39, 821 
Fort Smith & Van Buren..........................- Oklahoma................ 77,815 77,815 
Galesburg & Great Eastern......................... Ilinols.....-22l a 656, 089 
ontana (bituminous).... 38, 693 
Great Norther: . 25.002 522 oh ee EN ere dere North Dakota (lignite).... 514, 520 688, 608 
Ww 2 ington............... 135, 395 
XA TP —Q Mingle II] 1,922 |) 2248, 468 
Harriman & Noriheeatermn. Tennessee...............-. 2, 961 2, 961 
Hint medon & Broad Top Mountain Railroad & Perinsyivanis EE 954, 336 954, 336 
Alabemg 223, 677 
Ilinois Cents. EE 12, 122, bor |+ 23, 529, 108 
Kentucky................- 10, 852, 910 
Illinois Terminal................................... mman EE oe ec) 316, 697 
Gpntuckg, 2222 1 
Interstete. EE Inge EE 2, 544, 274 ) 2, 738, 924 
Iowa Southern Utilities Co......................... IOWB..l.- clan v nre RE 23, 23, 024 
Johnstown & Stony Creek.......................... Centre See 341, 441 341, 441 
ia A Sé gie Kansas...............-...- 266, 280 266, 280 
Kanawha Central.......................... - el. eee West t Virginia DUM HERE AUN 125, 242 125, 242 
Arkansas.............-...- 86, 430 
Kansas City Southern.............................. Missouri.................- 976, 761 1, 298, 103 
Oklahoma................ 234, 912 
Kansas, Oklahoma & Quif.......................... Oklahoma................ 11, 533 11, 533 
Kelley's Creek € Northwestern..................... West Virginia............- 706, 420 706, 420 
Kentucky & Tennessee. ............... LL. ....ee.- Kentucky................. 732, 154 732, 154 
Lake Erie, Franklin & Clarion. .................... Pennsylvanía............. 358, 529 358, 529 
Laramie, North Park & Western. .................. Colorado.................- 28, 910 28, 910 
Ligonier Valley.....................-.- llle eee eres Pennsylvaníia............. 163, 755 163, 755 
Litehfleld & Madison............................... Illinois.................... 781, 729 781, 729 
Alabama.................. 9, 870, 347 
TINO conta as 139, 028 
Louisville A Nashville.............................- Kentucky................. 34, 939, 464 |} 40, 206, 272 
Tennessee................. 1, 026, 574 
Virginia..................- 230, 861 
MSry Le KL ———————————Á— aam NER CS HEN uc oe Vë Se 
rkansas.............- ere 7,35 
Midland Valley EEN Oklahoma................. 418. 597 
Minneapolis de Bt. Louis HM aaron 2,044, 78 || 2,069,819 
Minneapolis, St. Paul & Sault Ste. Marie North Dakota (lignite).... 620, 106 620, 106 
Missouri-Illinois.................................... INinois....... 0-0000 131, 487 131, 487 
kansng oana 286, 589 
Missourl-Kansas-Texas. ..........................-- Missourl.................. 320, 210 749, 336 
Oklahoma................. 142, 537 
ArKansaS......-......-2-.. 813, 248 
DOS: 20 conoci 6, 911, 054 
Missouri Pacifc. coc e siele Gates eege eg Set éia tee Kansas. ....2..-.-2-...-.-- 763, 027 9, 188, 018 
Missouri.................. 400, 950 
Sons EE 299, 739 
ennsylvania............. 4, 060, 451 
Monongahela... eene on Virginia............. 12 099, 132 |f 16, 159, 583 
Montana, Wyoming & Southern.................... Montana (bituminous).... 249, 862 249, 862 
EE ee eege Ree 6, 176, 344 6, xs ge 
AIBDBIA.... A 2, 753 
Nashville, Chattanooga & St. Louis.........-.....- Teme rs eer m ) 
New York Central (includes coal shipped over l(Ohio...................... 7, 168, 030 
Kanawha & Michigan, Kelley's Creek, Toledo |4Pennsylvania............. 7, 113, 434 |? 16, 612, 579 
& Ohio Central, and Zanesville & Western). West Virginia............. 2, 331, 115 
Nicholas, Fayette. & Greenbrier.....................]..... C Ko A cient eee sae 2, 212, 991 2, 212, 991 
Kentucky................. 7, 208, 845 
Norfolk & Western. .....................-- Lc clc MIER oic o vos 10, 718, 931 51, 550, 088 
West Virginla............. 33, 623, 212 
North East Oklahoma.............................- Kansas.................... 22, 670 22, 670 
Montana (bituminous)....| 1,979,911 
Northern Pacífic........................... Lll... North Dakota (lignite)....| 1, 052, 739 3, 656, 498 
Waabhington. 623, 848 


See footnotes at end of table. 
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TABLE 21.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, as reported by mine operators, in net tons, in 


1947 —Continued 


Net tons 
Route State DES 
otal for 
By State route 
RAILROADS—continued 
Oklahoma Clte-Ada-Atoka Oklahoma................. 108, 084 198, 084 
Oneida & Western... enn Tennessoe................. 22, 503 22, 503 
Pacitic Coast... aces use edere ua euge siu aUc cue uid Washington............... 47, 572 47, 572 
Illinois:.:.:22c:m:2 Ce 98, 991 
Indians. conceda 5, 244, 088 
Pennsylvania (includes Pittsburgh, Cincinnati, [(¡Oblo..........ooooom.....- 8, 525, 091 |} 60, 827, 892 
Chicago «€ St. Louis). Pennsylvanía............. 45, 900, 640 
West Virginia............. 1, 059, 082 
Peoria Terminal: arica Illinois... coun ons 369, 335 369, 335 
Pittsburg & Lake ke Pennsylvania............- 1, 704, 557 1, 704, 557 
Pittsburg & Sbawmut.............................. ]----. dO EE 8, 161, 844 8, 161, 844 
Pittsburg, Shawmut & Northern... QO EE 83, 703 83, 7 
Pittsburgh, Chartiers & Youghiogheny.............|..... A esee ERE AS 317, 966 317, 966 
ONO A ite 497, 859 
Pittsburgh & West Virginia........................ tem Il RA 1, 224, 079 1, 881, 087 
irginia............. 159, 14 
PIeStOH - co orc deed O A E o Be Prey ee ce eee 76, 897 76, 897 
Rio Grande Southern c... Colorado.................. 7,370 7,370 
Rockdale, Sandow & Southern...................... Texas (lignite)............ 60, 504 , 504 
St. Louis & O'Fallon............................... Ilinois- ......---.--------- 378, 240 378, 240 
Alabama.................. 2, 459, 093 
Arkansng ----.---- 437, 595 
St. Louis-San Francisco. ........................... DOG -——— 816, 752 5, 876, 980 
Missouri. ................. 619, 446 
Oklahoma................. ; 
A -.--.-.---- , 228, 294 
Minois Ee " 130, 202 
7 SE , 214, 906 
Southern. EE Kentucke. 00-000o 1, 808, 474 10, 464, 888 
etnessop. , 060, 534 
Virginia EE 932, 478 
Southern Pacific........................... oo New Mexico.............. 381,802 381, 802 
Springfield Terminal................................ A 732, 127 732, 127 
A AM A dA uen EER ERAN Tennessee................- 1,156, 581 1,156, 581 
Tennessee Central... LLL. ]---.. ra CE OMM PME MO IS 392, 208 392, 208 
Tennessee Coal, Iron & Rallroad Co................ Alabama.................. 8, 472, 602 3, 472, 602 
Thomas & Sayreton —— Or EOE el, GE 472, 976 472, 976 
iO EE Pennsylvania............. 256, 433 256, 433 
Ge EE 778, 341 
A IR 7,695 
Union PacilO. ccoo dios Washington..............- 44, 246 6, 535, 132 
Wyoming................. b, 704, 850 
ns EA saaa a oe eee ete een see Pennsylvania. ............ 682, 186 682, 186 
EC s eo eio uuu dete Ead Ut s SE 2, Tu 745 2, 067, 745 
q REM INR IE 146, 325 
Mui MEA Virginia............. 15, 053, 162 ) 15, 199, 487 
UN eee 2,577, 784 
O EEN E EE 176, 186 3, 168, 680 
IE -..00000n0nnn 414,710 
West Virginia Northern. ........................... West Virginia............. 779, 527 779, 527 
Western Allegheny...................... lll lll ll- Pennsylvania............. 861, 396 861, 306 
Maryland................. 936, 676 
Western Maryland................................. Pennsylvania. ............ 531, 098 6, 482, 890 
West Virginia............. T 015, 116 
Wheeling & Lake Erle.............................. Ohið. -22002 -------.- 95, 578 7, 595, 578 
Winiired EE West Virginia............. : 235, 088 
Woodward Iron Co................................. Alabama.................. 978, 330 978, 330 
Youngstown & Suburban........................... IT EE E 39, 907 39, 907 
Total, railroad shipments. ul 527, 281,632 | 527, 281, 632 
WATERWAYS 
ane heny KEE Pennsylvanla...-......... 930, 636 930, 636 
lack Warrior River. Alnbama 0a0nennnMO 38, 012 38, 012 
SE RV EE Tennessee................. 134, 050 134, 050 
Dlinois Rivers. loli cuz Ree te Gelee ei Illinois.................... 822, 806 822, 806 
Kanawha River.....1.. cu. cocse coe m e Re REA RAE Ve West Virginia............. 2, 209, 315 2, 209, 315 


See footnotes at end of table. 
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TABLE 21.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, as reported by mine operators, in net tons, in 
1947 ——Continued 


Net tons 
Route State — 
otal for 
By State route 
WATERWAYS—Ccontinued 
Monongahela — — deeg T o ope |) 26 707.214 
| bkomntucksg. .22.-.22.--.-- 322, 835 
Ohlo RE ia DA A 193, 150 877, 610 
| West Virginia.........__.. 361, 625 
Tennessee River....................... LL llc ls... Tennessee ll. 52, 496 52, 496 
Yougbiogheny River............-..-..----.---.------ Pennsylvania............. 20, 640 20, 
Total waterway shipments.................... |... Lll LLL c LL LL llle lle. 29, 802, 779 | 29,802, 779 
Total loaded at mines for shipment by rail- |............................ 557, 084, 411 | 557, 084, 411 
roads and waterways. 
Shipped Dy CRICK o ee at i EE 55,859, 262 | 55,859, 262 
Used at- Mih AAA Ee A egen eer 17, 680, 049 | 17, 680, 049 
"Total production, E ae 630, 623, 722 | 630, 623, 722 


! Includes coal loaded at mine directly into railroad cars or river barges, hauled by truck to railroad siding 
for shipment by rail, and hauled by truck to Waterway for shipment by water. In general, figures show the 
quantity of bituminous coal and lignite originated for each railroad and waterway as reported by mine 
operators. It must be noted that in one year an operator may report coal louded on subsidiary railroad and 
in another year same operator may report coal louded on the parent railroad system. 

2 Includes coal used by mine einplovees, taken by locomotive tenders at tipple, used at mine for power 
and heat, transported from mine to point of use by conveyor or tram, made into beehive coke at mine, and 
all other uses at mine. 


ee 0:00. 
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MINING METHODS 


Figure 10 shows the percentage of total production of bituminous 
coal and lignite, by methods of mining and underground loading in 
the United States, 1938-47. Data are based on total production of 
mines and are not comparable with the percentage of underground 
production mechanically loaded, as given in table 13. 


PERCENT 


p AZ N 
A 


Underground mines using loading devices with 
s less than 90% of output mechanically loaded 


EZ Underground mines with 90% or more Underground mines without loading devices 
ZÀ of output mechanically loaded (100% bond loaded) 


Dos 10.—Percentage of bituminous coal and lignite produced in the United States, by methods of mining 
and underground loading, 1938-47 
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MECHANICAL LOADING 


Bituminous coal and lignite mechanically loaded in underground 
mines amounted to 298,157,281 tons in 1947, or 61 percent of the 
total underground output. 

Mechanical loading equipment used in underground bituminous-coal 
and lignite mines is divided into two types: Devices that virtually 
eliminate hand shoveling (known as mobile loaders, scrapers, and 
self-loading conveyors) and those that greatly reduce the labor in 
hand shoveling (known as hand-loaded face conveyors and pit-car 
loaders). Devices in the first category are designated as '“machines”” 
and those in the second category as “‘conveyors.”’ 

Sales of Mechanical Loading Equipment in 1948.—The estimated 
capacity of mechanical loading equipment sold for underground use 
in all coal mines was 55 percent greater in 1948 than in 1947. Table 
26 shows the sales reported to bituminous-coal and lignite operators, 
by type of equipment, and the number of manufacturers reporting 
for 1941-48. 

Sales of conveyors to bituminous-coal and lignite mines in 1948 
totaled 1,025 units. The figures for 1942-48 exclude duckbills, 
which were included in all previous years. Therefore, these sales are 
not comparable with those for 1941 or earlier years. 

The number of mobile loaders, scrapers, and conveyors shipped 
into various States in 1948 and the number of units in actual use in 
1947 are shown in table 28. 

Statistics on Mechanical Loading in Bituminous-Coal and Lignite 
Mines.—More than three-fourths of the underground, mechanically 
loaded tonnage was handled by mobile loaders in 1947. Table 29 
shows the tonnage and percentage handled by each type of equipment 
in 1946 and 1947. 

During 1947, in underground bituminous-coal and lignite mines, 
3,569 mobile loaders handled 229,836,006 tons, an average of 64,398 
tons per mobile loader per year; self-loading conveyors averaged 
14,318; scrapers, 12,748; hand-loaded face conveyors, 11,358; and 
pit-car loaders, 4,966 per year per unit for the same period. 

Mechanical Loading by States.— West Virginia has been the leading 

roducer of mechanically loaded coal since 1939. During 1947 West 
Viranis produced 99,749,277 tons of mechanically loaded coal, 
followed by Pennsylvania with 55,387,355, Illinois with 44,402,843, 
Kentucky with 30,325,756, and Ohio with 14,469,873. "These five 
States produced 82 percent of the total output of underground, 
mechanically loaded bituminous coal in the United States in 1947. 

Detailed data, by States, on the number of mines and machines and 
the production of mechanically loaded coal compared with the total 
production at mines using mechanical loading devices are given in 
table 30. Comparative changes in underground mechanical loading 
in 1946-47, by States, are shown in table 31. 

Table 32 shows bituminous-coal and lignite tonnage mined by 
stripping compared with underground hand-loaded and machine- 
loaded tonnage, as well as productivity at strip and underground 
mines, by States, for 1947. 
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TABLE 26.—Units of mechanical loading equipment sold to bituminous-coal and 
lignite mines for underground use in the United States, as reported by manu- 
facturers, 1941-48 


— a e A o | eee | ee | ee | ees | cer 


Type of equipment: 


Mobile loaders.........- +49. 1 
Scrapers le 12 17 | +41.7 
Conveyors 2............. 846; 1,025 | -+21.2 
Pit-car loaders.......... 0 ZI. 1, Perera ree (3) Mo o 


E A o |——À——— |€————— — 


Total, all types....... 
Number of manufacturers 
reporting. ................ 


! Reported as scrapers or scraper haulers and hoists. 

?Inciudes hand-loaded conveyors and those equipped with duckbills or other self-loading heads. Sales 
of both loading heads and conveyors were counted for 1941, but the figures for 1942-48, inclusive, do not 
include loading heads separately. 

3 Canvass of sales of pit-car loaders discontinued in 1945. 


TABLE 27.—Units of mechanical loading equipment in use in underground 
bituminous-coal and lignite mines in the United States, 1942-47 


Change 

1947 

Type of equipment 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | fom 

(per- 

cent) 
Mobile loader. 2. lll ll ll. 2, 301 2, 525 2, 737 2,950 | 3,200 | 3,569 +11.5 
ee, EE 93 83 87 87 75 67 —10.7 
Pit-car loaders. Loco 481 321 241 142 93 71 —23.7 

Conveyors equipped with duckbills or other 

self-loading heads. .......................-- 1,062 | 1,226 | 1,331 | 1,383 | 1,521 | 1,531 +.7 
Hand-losded conveyors.....................- 3, 041 3,191 3, 236 3, 385 3, 470 3, 979 +14. 7 


eee | o | ETE 
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TABLE 28.—Comparison of mechanical loading equipment and “mother'” con- 
veyors in actual use in bituminous-coal and lignite mines in the United States 
in 1947 with sales reported in 1948, by States 


Mechanical loading equipment 
“Mother” 
: conveyors 1 
State Mobile loaders Bcrapers Conveyors 
In use | Sales Bales 
in 1947 | in 1948 in 1948 
A A ek 6 
Ree A A E A E O A DE 1 
AFkarnsAB. A A PA ^^ Lleesseeze|esesemms-]eo 2459 ]o-— dO E RRA 
EL loe x vemm RR emus] B|) 4) -Lleeec[. 3O07]  (ulucissteses 
ICONE ao EA E EEEE AO E, E AA —— E Deli 
A WEEN 14 
A A eee A O € AS E AA A A o4 e EE 
TOW isos E E A E E O A AA A WE Y ARA PA 
A AAA A e o eed fee 41 
E AA A — - 4 d, A PA A ~~ Ob! D PA 
A AA AA A DE A E PR O DN EAS EE 
Montana: A A A E > A leet) ES FR EE 
Now MEXICO: ciuociocisccacolescersscsrs] ' ABR: BA O rr: Mr lito 
North Carolina: A A MAR E PR IS Y AP OS CEA 
North Dakota- A A A, E AAA A A A cele pet A 
OHIO. ilc ecl ee A ie EE 5 
Oklahoma... o o eme RET Rar EE 5 
Pennsylvania...........................- 25 
Tennessee... c deut tale e pu raise 8 
4 AAA A A WG "A Ce. VE ET E E y — | bose toes 
Virgins dee ehre aa 4 
Washington. EN A cb PPP O Qd. EL 097 AA A 
West Virginia. .222. 220 sons A dere Eug 124 
go AAA eege 2 
Tollos oa 230 


1 Includes hand-loaded conveyors and conveyors equipped with duckbills or other self-loading heads. 
2 Includes all haulage conveyors with capacity over 500 feet except main slope conveyors. Data on num- 
ber in use in 1947 are not available. 


TABLE 29.—Bituminous coal and lignite mechanically loaded underground in the 
United States, by types of loading equipment, 1946-47 


Type of equipment 


Net tons of total 
Mobile loaders: 

Loading direct into mine cars. ..................... 132, 662, 797 54.1 | 155, 352, 706 52 1 
Loading onto conveyors..._....--.--.-----.-------- 8, 379, 074 3.4 10, 025, 273 3.4 
Loading into rubber-tired trucks. .................. 45, 932, 042 18.7 64, 458, 027 21.6 
BOTA DCIS NI A uct 916, 759 4 854, 113 .3 
Pit-car loaders. AA 622, 363 3 352, 573 , | 

Conveyors equipped with duckbills or other self-loading 
¡ATA AAA D LESE 19, 678, 478 8.0 21, 921, 484 7.3 
Hand-loaded conveyors. ............................... 37, 148, 355 15.1 45, 193, 105 15, 2 
Grand total loaded mechanically................. 245, 340, 768 100.0 | 298, 157, 281 100. 0 
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MECHANICAL CLEANING 


Bituminous coal mechanically cleaned in 1947 amounted to 174,435,- 
937 tons, or 28 percent of the total output. 

Mechanical cleaning by wet methods include jigs, concentrating 
tables, classifiers, launders, dense-medium processes, and any combi- 
nations of these five methods. 

Pneumatic methods of coal cleaning include air tables, air flow, air 
sand, and any combination of these three methods. 

Tables 33, 34, 37, and 38 include mechanical cleaning data on all 
coal mined in the United States except Pennsylvania anthracite. 
Tables 35 and 36 are on the same basis but do not include consumer- 
operated plants. There are no mechanical cleaning plants at lignite 
mines. 

Consumer-operated plants include plants owned by steel companies 
which receive coal from various mines (but usually from lated 
companies), clean it, and then consume it directly at the plant. 

Table 33 compares bituminous coal cleaned in 1944-47 by method 
of cleaning. Both wet and pneumatic methods increased in 1947 
over 1946. 

Mechanical Cleaning, by Types of Equipment.—The tonnage of 
bituminous coal cleaned by wet Ge ee was 156,083,452 tons in 
1947—an increase of 28 percent over 1946. The quantity cleaned 
by pneumatic methods was 18,352,485 tons—an increase of more than 
10 percent. 

Table 34 compares the number of cleaning plants and the tons of 
cleaned coal, by types of equipment, for 1946 and 1947. During 1947, 
440 bere and 84 pneumatic cleaning plants were in operation. 
Sixty-three tipples used both wet and dry methods at the same plant; 
deducting these duplications gives a net total of 461 plants that 
cleaned coal in 1947, an increase of 16 plants over 1946. 

Mines served by cleaning plants, exclusive of those that ship to 
washeries operated by steel companies, produced 244,511,541 tons or 
39 percent of the total bituminous output in 1947. In this same 
group of mines, 164,310,898 tons were mechanically cleaned; therefore 
67 percent of the coal produced at mines with cleaning plants in 1947 
was cleaned at the mine. The remainder of the output from these 
mines (33 percent) presumably represents the larger sizes commonly 
picked by hand. (See tables 36 and 38.) 

Relation Between Raw Coal, Clean Coal, and Refuse.—For every 
100 tons of raw coal cleaned during 1947 at the mines, 84 tons of clean, 
merchantable coal, on an average, were obtained and 16 tons of refuse 
discarded. Table 38 shows the total production of mines with clean- 
ing plants and results of cleaning operations, by States. 
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Methods of Mining at Mines Served by Cleaning Plants.—Under- 
ground mechanical loading appears to be closely related to mechanical 
cleaning. Underground coal loaded mechanically in 1947 totaled 
298,157,281 tons, of which 158,507,079 tons (53 percent) passed 
through tipples equipped with mechanical cleaning devices. Pro- 
duction of coal from strip mines in 1947 was 139,395,011 tons, of 
which 42,016,524 tons (30 percent) came from strip mines having 
mechanical cleaning tipples. Hand-loaded underground coal pro- 
duction in 1947 totaled 193,071,430 tons of which 23 percent passed 
To tipples equipped with cleaning plants. (See tables 32 and 
36. 


TABLE 33.—Bituminous coal mechanically cleaned by wet and pneumatic 
methods, in the United States, in net tons of clean coal, 1944-47 


t mines............-...------------ 121, 418, 585 | 115, 120, 292 | 145,058, 413 | +268 
consumer-operated cleaning plants 9,051, 154 6, 938, 347 | 10, 125, 039 +45. 9 

Total wet methods................ 130, 469, 739 | 122, 058, 639 | 156, 083, 452 27.9 

By pneumatic metboda 17, 416,197 | 16,611,198 | 18,352, 485 10.5 
Grand total....................... 147, 885, 936 | 138, 669, 837 | 174, 435, 937 +25, 8 


TABLE 34.—Bituminous coal cleaned in the United States, by types of equipment 
in actual operation, 1946-47 


[Coal cleaned and plants operated by consumers at central washeries in Colorado and Pennsylvania included] 


Cleaned by each 
EE Net tons of clean coal type (percent of 
Type of equipment totay 
1946 1947 1946 1947 
Wet methods: 

PEPE rM E A c eR EL: 64, 702, 238 85, 931, 353 46.7 49.3 
trating tables.............. 1, 447, 200 2, 980, 368 1.0 1.7 
Classiflers......................... 13, 883, 088 14, 647, 771 10.0 8.4 
e AA A 16, 020, 328 17, 902, 394 11.6 10.3 
Media. -000MM 14, 172, 428 17, 702, 322 10. 2 10.1 
Jigs and concentrat tables...... 776, 190 4, 302, 422 2.7 2.5 

Other combinations of methods 1, 
2, 3, 4, and 5.................... 8,057, 167 12, 616, 822 5.8 7.2 
Total wet methods.............. 122, 058, 639 156, 083, 452 88.0 89. 5 
hg eS glare ih aot 16, 611, 198 18, 352, 485 12.0 10.5 
Grand total..................... 138, 669, 837 174, 435, 937 100.0 100.0 


! Number of plants using both wet and pneumatic methods was 59 in 1946 and 63 in 1947. 
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TABLE 35.— Total production of all coal at bituminous mines in the United States 
having cleaning plants, in net tons, 1946-47 


[Does not include any estimate for mines that may ship to consumer-operated plants] 


ge 
Type of equipment 1947 uic i m 
(percent) 
Wet methods: 

DIGS WE 98, 228,966 | 123,267, 688 +25. 5 
Concentrating tables..............-.-...----..-------------- 884, 813 945, 919 +8. 9 
Classifiers IA A eee 29, 727, 885 33, 176, 301 +11.6 
Launders. EE 14, 978, 052 19, 721, 354 +31.7 
Déense- Medii... cs vule Kee ia dies 29, 329, 451 34, 901,017 +19.0 
Jigs and concentrating tables_.............------.----..--.-- 4, 137, 840 , 697, 185 +13.5 
Other combinations of methods 1, 2, 3, 4, and 5 12, 566, 806 17, 953, 150 +42. 9 
Total wet methods. ...................... lll. lll Lll... 189,853,813 | 234,662, 614 423.6 
Pneumatic methods. ................... LL LL Lll c eee eee 52, 939, 443 59, 917, 199 +13. 2 
Grand total A OS 242, 793, 256 | 204, 579, 813 +21.3 
Less duplications once 42, 519, 334 50, 088, 272 +17.8 
Not total. oi conicere bises ues edtasc HER sess 200, 273, 922 | 244, 511, 541 -+22.1 
United States, total production 3................ LL cc cl Lll... 533, 022, 068 | 630, 623, 722 +18.1 
Percent produced at mines having cleaning plants.............. 37.5 I8. 8 |Lzc2coesiess 


1 Mines using both wet and pneumatic methods. 

2 For purposes of historical comparison and statistical convenience, the figures include the output of 
lignite and of anthracite and semianthracite outside of Pennsylvania. There are no mechanical cleaning 
plants at lignite mines. 


TABLE 36.—Method of mining at bituminous-coal mines in the United States 
served by cleaning plants, 1944-47 


[Does not include any estimate for mines that may ship to consumer-operated plants] 


Total net tons produced from mines 


that move coal to cleaning plants Change 


1947 from 
1946 
1947 (percent) 


DL | es | ERD | eS | ea 


Method of mining in use 


Mined from strip pits. .................... 


+26.5 
lee loaded ondereround +26. 3 
Hand-loaded opnderground. 62, 564, 653 43, 987, 938 +5.9 


EEEE E e LI E uec +22.1 
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Pennsylvania included] 


[4 
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TABLE 37.—Bituminous coal mechanically cleaned by wet and pneumatic methods 
in the United States, by States, 1946-47 


[Coal cleaned and plants operates by consumers at central washeries in Colorado 


ain ut mechan- 


Eme ae Net tons of clean coal cally cleaned 
State "opcram 
1946 1947 1946 1947 1946 1947 

A AAN 51 52 11, 608, 231 13, 923, 152 dE / 73.1 
MELDE A S > EE ms 2 1 164, 623 171, 799 44.9 47.6 
20 Tes got aa am cias e 3 4 98, 177 250, 060 6.0 13. 4 
ee tear racha 10 8 901, 069 1, 373, 708 15.2 21.6 
SS E AENA 57 53 28, 164, 779 33, 363, 568 44.4 49.2 
A e AA 19 22 10, 669, 696 13, 865, 723 49. 2 54.5 
00 op A AI 5 4 1, 273, 764 1, 349, 393 51.1 49. 2 
2000 S fig DS IP 23 30 8, 270, 196 12, 195, 014 12.4 14.5 
| E C NEEN (1) 2 (1) 318, 498 (1) 15. 5 
M 79$, 0 ME | M rrr Ee 7,554 didas a SR dë aas 
"ÄERER 10 9 2, 991, 932 3,071, 263 80, 2 72.5 
SE A ara 2 3 171, 882 170, 522 4.6 5.4 
MM ML... .-.-- 3 3 395, 347 471, 873 30. 9 33.1 
A AA AMADA 11 15 6, 467, 864 9, 366, 478 20.0 24.9 
- e m A LL AER cam wim A 1 2 90, 000 385, 442 3.4 11.3 
E AE ERA M LTE 14, 961 AS BILE RUS PAPA 
a a FAR EA E 161 62 1 29, 807, 425 36, 728, 026 23. 8 25.0 
M SÉ eqs aee eas t mta mea 3 3 125, 276 | 188, 572 2, 2 3.0 
EI RA 3 3 1, 636, 201 | 1, 679, 577 27.3 22. 6 
on e ct cri 18 18 3, 401, 629 3, 375, 524 21.9 16.7 
(070 nor << 21 19 816, 465 954, 734 82.4 85.4 
` £5..............--- 140 148 31, 592, 766 41, 227, 011 21.9 23.4 
cc E EL A 4 445 3461 138, 669, 837 174, 435, 937 26.0 27.7 

! For purpose of concealment 1 P lant in Maryland is included with Pennsylvania. 
2 Includes some coal mined in Pennsylvania and pepa in D DO and a small tonnage mined in other 

States and cleaned at a consumer-operated plant "i P 


3 Includes some coal mined in West Virginia and 


cleaned in Ol 
in Ohio and Pennsylvania. 


4 aset) $9 plants using both wet and dee methods of cleaning and 386 plants using only 1 


eleantng meth 


L Represents & 63 plants using both wet and pneumatic methods of cleaning and 398 plants using only 1 


elesning meth 
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TABLE 38.—Result of operations at bituminous-coal-cleaning plants in the 
United States, by States, in net tons, in 1947 


Total pro- 
Ratio duction 

Total raw Coal Refuse of refuse m es 

State coal moved} obtained | resulting to raw. that 

to Sie in cleaning | in cleaning coul b. 
plants process process co 
(percent)! cleaning 
plants 

Alabama............... ...............-.. 18, 705, 128 | 13,923, 152 | 4, 781, 976 25.6 14, 939, 390 

Alaska........... we n DL D She NP UE: 246, 799 171,799 75, 000 30. 4 171, 
ATERDSHS. oc desa caua 28A, 507 250, 060 34, 447 12.1 455, 079 
Colorado..................-.... Llc eee 115, 199 13, 139 10.2 616, 060 
TINO EE E cM e 39, 519, 166 | 33, 363, 568 6, 155, 598 15.6| 47,252,222 
Indiana... cd eA ee 16, 426, 695 | 13, 865, 723 2, 560, 972 15.6 18, 409, 719 
Künsdg-.- uou Lar our etus: 1, 661, 515 1, 349, 393 312, 122 18.8 ,357, 393 
¿Cs A dr 15,076, 545 | 12, 195, 014 2, 881, 531 19.1 16, 302, 575 
ETA IL AN br aec 348, 598 318, 498 30, 100 8.6 485, 998 
E A A oci az udo 3,718,036 | 3,071, 263 646, 773 17.4 3, 193, 952 
Montana A pez VI nest as , 522 170, 522 8, 000 4.5 265, 735 
New Menxico........................-.....- 581, 678 477,873 103, 805 17.8 1, 076, 387 
ODIO oso ée NA we 11, 848, 324 9, 366, 478 2, 481, 846 20.9 13, 714, 844 

Oklahoma... ooo 435, 703 385, 442 , 261 11.5 a 
Pennsylvania 3... LLL... 32, 596.065 | 27,861, 496 | 4,734, 589 14.5 | 40,915, 170 

UI ll -lu. e. 203, 515 188, 572 14, 043 7.3 654, 
BR EE 1, 760, 385 1, 679, 577 80, 208 4.6 2, 283, 364 

A Ge 3, 690, 564 3,375, 524 315, 040 8.5 9, 414, 
Washington.. -a22 ito 1, 209, 200 954, 734 466 21.0 1, 015, 285 
West Virginia 3... ......... LLL. LLL ll... 46, 723, 648 | 41,227,011 | 5, 496, 637 11.8 | 71, 451, 166 
Total at mines only t...............- 195, 342, 931 |164, 310, 898 | 31, 032, C33 15.9 | 244, 511, 541 
Consumer plants §.........-.-..---...----- 11, 277, 037 | 10,125,039 | 1,151, 998 10.2 A 
Grand total 1947..................... 206, 619, 968 |174, 435, 937 | 32, 184, 031 15.6 [2255525555 S 


1 In Alabama (for example) for every 100 tons of raw coal cleaned in 1947, an average of 25.6 tons of refuse 
was discarded and 74.4 tons of clean marketable coal was obtained. 

3 Includes some coal mined in Pennsylvania and cleaned in Ohio. 

3 Includes some coal mined in West Virginia and cleaned in Ohio and Pennsylvania. 

4 Includes all mechanical cleaning other than washeries Sino by consumer steel companies. 

! Includes central washeries in Colorado and Pennsylvania operated by consumer steel companies. 
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DETAILED STATISTICS, BY STATES AND COUNTIES 


Detailed production and employment statistics are given in table 
39 for each coal-producing county in the United States from which 
three or more operators submitted reports for 1947. Statistics on 
counties with less than three reporting producers have been combined 
with data for other counties in the same State to avoid disclosing 
individual figures, unless the operators have granted permission to 
publish them separately. Production of mines on the border between 
two States has been credited to the State from which the coal was 
extracted rather than to that in which the tipple was situated. Ifthe 
coal is mined from lands in both States, the tonnage has been appor- 
tioned accordingly. 

The data in the present report, as in those published for many 
years by the Bureau of Mines, relate only to mines with an annual 
output of 1,000 tons or more. That fact should be borne in mind 
when the statistics in this report are compared with similar data 
compiled by State mine departments. Differences arise largely from 
variations in coverage by State reports, some of which include data 
for all mines regardless of size, and others only data for mines em- 
ploying more than a specified minimum number, ranging from 2 to 
10 men. 

Because of a change in method of reporting, beginning with 1946, 
statistics of average production per man per day are not precisely 
comparable with those for other years. The figures since 1946 were 
based on the average number of men working daily, while the figures 
for previous years were based on the average number of men on the - 
rolls per pay period. 
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[Exclusive of mines producing less than 1,000 tons] 


TABLE 39.—Production, value, employment, days active, man-days, and output per man per day at bituminous-coal and lignite mines in Gei 
the United States, by States and counties, in 1947— Continued e 


Average number of men working 


Production (net tons) 


Average 


number 
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STATISTICS ON LIGNITE IN 1947? 


PRODUCTION 
The production of lignite in 1947 totaled 2,873,653 net tons, an 
increase of 8 percent over the 2,667,619 tons produced in 1946. ese 


figures do not include tonnage from small mines producing less than 
1,000 tons. The average value per ton in 1947 was $1.92, compared 
with $1.68 per ton in 1946. The average number of men Wo peas 
daily in 1947 totaled 747, a slight decrease from the 752 men employ 
in 1946. The output per man per day, based upon calculated man- 
days, was 15.38 tons. The industry worked an average of 250 days 
in 1947 compared with 236 in the previous year. North Dakota 
pane 96 percent of the total United States output of lignite; 
ontana, South Dakota, and Texas together produced the remaining 
4 percent. 

All data are submitted on a voluntary basis by producers of lignite, 
and the Bureau of Mines appreciates their cooperation in supplying 
the e without which this report would not have bean 
possible. 


TABLE 40.—8ummary of production, value, employment, days operated, man- 
days of Jabor, and output per man per day at lignite mines in the United States 
in 1947, by States ! 


Mon- | North Da- | South 
kota Texas Total 


tana 3 
Production (net tons): 
Loaded at mines for shipment...............].......... 2, 228, 163 420 60, 504 2, 289, 087 
Commercial sales by truck or wagon......... 38, 469 458, 278 | 14,158 |.......... 510, 905 
Used by employees, taken by locomotives 
at tipple, and other uses.................... 180 356,120] | 40|.......... 56, 340 
Used at mine for power and heat... .......... 20 17,301 |..........]...-..--.- 17, 321 
Total production: 1947...................- 38, 669 | 2,759,862 60, 504 2, 873, 653 
al A ée 40,013 | 2, 554, 682 55, 978 2, 667, 619 
ue: 
Total: 1047 ... ooa coe ea nA iE REEF $112, 198 | $5, 312, 084 $59,293 | $5,519, 302 
1048 e A e $105, 331 301, 603 $46, 454 489, 7 
Average per ton: 194. $2. $1. 92 $0. 98 $1. 
COEPI pa rns $2. 63 $1. 68 $0. 83 $1.68 
Number of men working daily: 
II 2 eee 28 154| |  À 42|......... 184 
Surface (including strip pits). ..............- 9 526 15 563 
Total: EE 37 680 15 747 
A E E O e 39 674 25 752 
Average number of days mines operated: 
KI CAI EE 185 255 240 250 
AT, IN A E AA 17 241 248 236 
Man-days of labor: 1947................ ..- s.s. 6, 859 173, 735 600 186, 828 
Average tons per man per day: 1947............. 15. 89 16. 81 15. 38 


1 Exclusive of small mines producing less than 1,000 tons. 
2 Including output from Custer, Dawson, McCone, Richland, Roosevelt, and Sheridan Counties, 
3 Includes some lignite made into briquets. 


3 Compiled by J. A. Corgan and M. I. Cooke. 
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TABLE 41.—Production, value, employment, days operated, man-days of labor, 


and output per man per day at lignite mines in the United States in 1947, by 
States and counties 


duction g |288 tons 
per man 
(net tons) ee per day 
ated 
MONTANA 
CUBE AAA DERE 13, 204 $40,659 | $3.08 11 | 1,880 171 7. 02 
DIO ML corr 2, 704 7,597 2. 81 4 720 180 8. 76 
A ER 1, 021 2, 961 2. 90 2 242 121 4. 22 
Riebland o c e c eu uro e eere Ce 8, 357 25, 232 3. 02 5| 1,250 250 6. 69 
A A eelere eg 2, 460 8, 610 3.50 950 190 2. 59 
Sheridan A leur essc 10, 923 27, 139 2. 48 10 | 1,817 182 6. 01 
Total Montana 38, 669 112, 198 2. 90 37 | 6,859 185 5.64 
NORTH DAKOTA 
Acams, Bowman, and Burleigh........ 77,977 | $177,088 | $2.27 36 | 6,158 171 | 112.66 
¡JA II 336, 722 667, 238 1. 98 55 | 13, 988 254 | 124. 07 
a A A HR 222, 777 481, 113 2.16 47 | 11,645 248 | 119.13 
) Ur siete A EE 5, 200 12, 750 2. 45 8 640 213 8.13 
Gciden Valley.................-....... 2, 280 5, 700 2. 50 4 560 140 4.07 
SD a a EA EL RT cae 16, 996 47,379 2.79 13 1, 436 110 | 111.84 
Be OOS oa a ste 16, 397 47,187 2. 88 1, 238 155 | 113.24 
E ricas sida 216, 505 415, 484 1. 92 79 | 21,016 266 | 110.30 
MEI LA s FL duas Sete ie cates iae raaa 1, 162, 075 | 2, 054, 973 1.77 234 , 830 286 | 117.39 
MOFLOIE A A A IN 34, 376 80, 583 2. 34 28 | 4,978 178 6. 91 
Mountrail. i.e ala tias 8, 000 17, 500 2.19 4 624 156 | 112 82 
ROR A Mp eee dates 6, 000 14, 000 2. 33 3 690 230 8. 70 
161. GNOME CONUENIRE 87, 885 198, 413 2. 26 41 | 13, 007 317 6. 76 
KS EES 554, 512 | 1, 063, 309 1. 92 110 | 29, 103 1 19. 05 
Let - in tz 12, 160 29, 367 2. 42 15 | 1,822 121 6. 67 
Total North Dakota 2, 759, 862 | 5,312, 084 1.92 680 |173, 735 255 15. 89 
SOUTH DAKOTA 
Dereyi. EE 10, 427 $29, 263 | $2.81 9| 1,740 193 5. 99 
Ig abal MEAN QN TIN UR eee Saat 4, 191 6, 464 1. 54 6 894 149 4. 69 
Total South Dakota.............. 14, 618 35, 727 2. 44 15 2, 634 176 5.55 
TEXAS 
Total Texas, Mam... | so, soa | el eil 15 en) » | 1 16, 81 


UNITED STATES 


A 2, 873, 653 |$5, 519, 302 747 |186, 828 


! Output is obtained chiefly from strip pits in which the production per man per day is large. 


NUMBER AND SIZE OF LIGNITE MINES 


For 1947 the Bureau of Mines received reports from 59 mines pro- 
ducing 1,000 tons or more annually. Seven mines produced 81 per- 
cent of the total lignite mined; 4 mines accounted for 9 percent; and 
48 mines, 10 percent. 
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TABLE 42.—Number and production of lignite mines in the United States, in 1947, 
classified by size of output 


Production 


Class Net tons 
Number | Percent is (E 

Total Average 

per mine 
100,000 tons and over ......................-.---- 2, 338, 488 334, 070 81 
50,000 and under 100,000... -.-2 2222-2. 262, 177 65, 544 9 
10,000 and under SO)... 111, 249 18, 542 4 
Under 10,000 Long... 161, 739 3, 851 6 
EE 2, 873, 653 48, 706 100 


METHODS OF RECOVERY 


TABLE 43.—Lignite mined by different methods in the United States in 1947, 
by States, in net tons 


Montana ota Dakota Texas Total 
From underground workings: 
Shot otf the solid. 37, 098 27, 872 1,100 |... 66, 070 
Cut by machines 1................. LLL LLL. 550 444,318 |... o 444, 868 
Total underground.......................- 37, 648 472, 190 1,100 |.......... 510, 938 
From strip pts... 1, 021 2, 287, 672 13, 518 60, 504 2, 362, 715 
Grand total production.................... 38,669 | 2,759, 862 14, 618 60, 504 2, 873, 653 


1 A total of 11 machines was used—6 “permissible” and 5 other ty pes. 


STRIPPING OPERATIONS 


Strip-pit operations were the source of 82 percent of the total 
production of lignite in 1947. Of the 2,362,715 tons of lignite pro- 
duced by this method of mining, 97 percent came from pits in North 
Dakota. The output from stripping operations in Montana, South 
Dakota, and Texas totaled only 75,043 tons. 


TABLE 44.—8ummary of stripping operations that produced lignite in the United 
States in 1947, by States 


North Da-| South 
kota Dakota 


Number of strip pits Uco 
Number of shovels, dragline excavators, and coal- 
loading machines 2... .........LLL LLL LLL LLL. |--........ 


Coal produced by stripping...................-.. 2, 287,672 
Total value at mines....................... lr. , 961 | $4, 405, 241 
Average value per ton. 221. 2. $1. 93 
Average number of men working daily: 
In strip A A dee eas 279 
A OUDOTS A anaana EE 22 197 
NC WEE ee 476 
Average number of days mines operated......... 219 
Man-days of labor..............-.-. eee eee. 118, 536 
Average tons per man per day................... 19. 30 


! Includes some pits in which stripping is done by hand. 
2 In some cases the same equipment was used for stripping or excavating and for loading coal; this duplica- 
tion has been eliminated. In some cases coal was excavuted by machine and loaded by hand. 
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CONSUMPTION 


According to the Federal Power Commission, 975,566 tons of lignite 
were consumed in generating electric energy in 1947; this amounts to 
34 percent of the total lignite mined in the United States in that year. 
The consumption in the West North Central States was 951,821 tons; 
the West South Central States and the Mountain States consumed 
2,466 and 21,279 tons, respectively. 


FOREIGN TRADE* 


TABLE 45.—Bituminous coal! imported for consumption in the United States, 
1946-48, by countries and customs districts, in net tons 


[U. 8. Department of Commerce] 


1946 | 1947 | 1948 1940 | 1947 | 1948 
COUNTRY CUSTOMS DISTRICT 

North A merica: Alas aes gege 2,929) 7, a 5,755 
GE Ee 434, 130,288, 394 289, 839 || Chicago.....................|].......] Bi 
Ai EE EE 114, 1,148 || Dakota. .................... 548 758 868 
South A Heri: Colombia. .|....... 6j--.---- Duluth and Superior....... 135¡......- 42 
Europe: POM GG EE Soa eee 60)..-...- 
Netherlands............]|......- 130/....... Qalveston...............-.. |- ---... |]- ---..- 1, 193 
Poland and Danzig..... 538. 1,120,....... SE AA PR Es artc ie 
United Kingdom.. ck ad 349 350 || Laredo......................]--.....] 1141....... 
Africa: Unionof South Africa. 12 28|....... Maine and New Hampshire.|133, 039| 45, 48 112, 269 
Massachusetts... 2. A 193 
Total. ................ 434, 680,290, 141/291, 337 || Michigan................... 864 148 
Montana and Idaho........ 242, 668 213, 313.153, 777 
New Orleans................|]- 2... loco 200 
New York...............-.. 550} 1,927|....... 
Rochester...........-.....--|-------|--.---- 55 

St. Lawrence. .............. 925 77) C) 
VerhionDt.. loco ex ud sea 1,528. 2,099| 1,403 
Washington................ 52, 164; 18,069, 15, 434 
Wisconsin.................. 190 A ceca es 
291, 337 


Total eieiei 434, a ae 


1 Includes slack, culm, and lignite. 
2 Less than 1 ton. 


TABLE 46.—Exports of bituminous coal, by country groups, 1944-48, in thousands 
of net tons 


[U. 8. Department of Commerce] 


'Overseas'' (all other countries) 


vest | Newfound- 


Canada 
land, Grand 
E Feier SE SC South |p PR S Total | total 
. ermuda, : urope sia ca ceania | ''over- 
America ! Greenland, America seas” 


1 Includes Bahamas and Panama. 
2 Less than 1,000 net tons. 
3 Excludes 102, 179 tons ($1,010,820) exported to Austría as a part of the Army Civilian Supply Program. 


‘ Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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TABLE 47.—Bituminous coal exported from the United States, 1946-48, by 
by countries, in net tons ! 


[U. 8. Department of Commerce] 


Asla: 
British Malaya. ............................- 
A A A A 


caragua 
Panama, Republic of.................... 
CN 
Icnlahd.. O A A 
Mexico. EE 


Newfoundland and Labrador...............- 


West Indies: 
British: 


-— e e e eege ap rar rar rar rr rr rasos 


(hett d EEN 


United a EE EE 
Other Europe... 


1946 


2,555 
21, 879, 705 


EI 
£2 


Trinidad and Tobago. ............... 
Other British........................ 


Curacao (N. WN Gi EEN 


ge ZS E 
PISE RE 


RR e 2.25 oe ele EE DA eon 


9, 330 
91, 676 


4, 687, 950 
1, 607, 383 
744, 277 
455, 024 
860, 854 
307, 586 


18, 310 
16, 074, 203 
58, 940 
88, 321 


14, 494 
39, 696 


———— a rr e 


PR A IE EE PEA AA ERR RR 


Netherlands IIA AA GE 
Palestine and Trans-Jordan `... 


See footnotes at end of table. 


201, 462 


mm mme e e e eme e o e o e e 


4, 696, 415 


arc nor ze e o ance re 
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TABLE 47.—Bituminous coal exported from the United States, HEN by 


Country 1946 
Africa: 
o EE 551, 350 
A A EE 
British West Alrica cor le 
IA AAA A ER 
al gerade CU SE 25, 685 
Egypta A A ese EE 85, 399 
French West ARICA ono 2 decocti Eom acia 40, 505 
Libya A A A A A EA 
Madeira Island... 27, 838 
Morocco, French... 47, 031 
Spanish EE ae 
TUI. ns zageeenceeanls Jaen 99, 931 
ISO ies rd get 5 
TOU A A A 877, 744 
A eer ee 37, 487 
RT WEE 41, 208, 578 


countries, in net tons!—Continued 


2, 057, 411 


, 


3 68, 666, 963 


1948 


ege eg een em ee ge o eg 


49, 676 


960, 740 
20, 192 


45, 925, 325 


! Amounts stated do not include fuel or bunker coal loaded on vessels engaged in foreign trade, which 
aggregated 1,380,514 tons in 1946, 1,689,328 tons in 1947, and 1,057,118 tons in 1948. 
2 Excludes 102,179 tons ($1,010 320) exported to Austria as a part of the Army Civilian Supply program. 


TABLE 48.—Bituminous coal exported from the United States, 1946-48, by 


customs districts, in net tons 


[U. 8. Department of Commerce] 


Customs district 1946 
North Atlantic: 
Maine and New Hampshire. ....................... 33, 495 
Massachusetts. een eee 1, 691 
New YOK 1l ee ec Sel du ul et LEE 701, 602 
Philadelnbia 2 2L LL Ll cell nono. 2, 492, 021 
Rhode Island... ool ul. ulo aldeas 
South Atlantic: 
Genfis uoc eau eesc lusu e sues. GE 
Maryland EE EEN 6, 450, 702 
North Carolina... ceu. gw eieiei memor cn lm dme 4, 
South Carling c.c s Ls Ee 1, 369, 553 
A WEE 4, 437, 316 
Gulf Coast: 
o A A RE ee Se OTE 1, 363, 403 
LÉCK EE 633, 911 
Mobile A Luce A A , 566 
New Orleans. ..............- 2. ll cc cl lesser eee 20, 129 
Sabine. o AN dh D D e EDDA UE 531, 302 
Mexican border: 
P Egt eos esed AA Lr LE us 264 
E! Pasó AAN A VC NU E 58 
E MEL E A EE 27 
Pacific Coast: 
Los rol. EC 334, 727 
OTOgOl, soi rta 138, 019 
O A A dein 92 
San Francísco............ -. LLL Ll cc c cL c cL s casse 15 
KE eeh E EE 92, 037 
Northern border 
o A A c EGT 1, 580, 304 
¿A AR A e eens, 1, 199, 033 
Dakota A A ee cdi 30, 360 
Duluth and Superior. .............................. 300, 414 
MICRA: e a Ma eid euh DLE ae 2, 369, 744 
Montana and Idaho. ............................... 48 
Oll c uto Lu LLL c Ek 10, 433, 093 
RoöchésteT ie eelere AE auus sU use 2, 809, 833 
Bt. LawrenosB- ee we ec Eed zen 2, 876, 940 
Vermoni... 2.2.2 209. seuss A 2, 517 
Wisconsin 538 


1947 


10, 708 


1948 
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TABLE 48.—Bituminous coal exported from the United States, 1946-48, by 
customs districts, in net tons—Continued 


Customs district 1946 1947 1948 
Miscellaneous: 

PSDC A oC A A 413 204 283 
e AA AA EE 3,037 lucro iba 
A A RENDERE 70, 346 23,282 AA cR RS 
En EE er EE AAN estes eis ^ estt z 
IN o. EE Ee 5:084 GE clus A 
Pitts DOR ein oo oe ecce to cob tede sar ME DE E E 3, 381 EE 210 ee iex 
Puerto Hien. eu wear cues ee ee NEE Ee 4 325 EE EE M 
St: LOWS. et I er e sere A este 12,998 ARA AAA 

do A RN IN SERRE: 1 41, 208, 578 3 68, 666, 963 2 45, 925, 325 


1 Includes 8,824 tons, representing export shipments (except by air) individually valued under $25, data 
for which are not separately classified by customs districts. 

2 Includes 192,905 tons in 1947 and 434,070 tons in 1948, representing shipments on vessels operated by the 
United States Army or Navy. Excludes 102,179 tons exported to Austria in 1947 as a part of the Army 
Civilian Supply Program. 


TABLE 49.—Shipments of bituminous coal to noncontiguous Territories, 1946-48 
[U. S. Department of Commerce] 


1946 1947 1948 
Territory 
Net tons Value Net tons Value Net tons Value 
Alaska E see e de Seen, $111, 451 6, 860 $112, 272 (2) D 
Hawaii.. degen Se 7, 174 365 10, 135 (3) 3) 
Puerto Rico. ................. 73, 121 9, 148 78, 593 1, 500 15, 607 
Virgin Islands. ............... 83, 771 361, 170 44, 514 334, 149 25, 799 264, 564 


1 Includes shipments of anthracite. 
2 Beginning Apr. 1, 1948, no data available. 


WORLD PRODUCTION 


TABLE 50.—World production of coal and lignite, 1941-48, by countries, in 
thousands of metric tons ! 


[Compiled by B. B. Mitchell and P. Roberts] 


Country ! 1941 1942 1943 1944 1945 1946 1947 1948 
North America: 
Canada: 
Conl scsi 215,333| 215, 032| 114,689 14, 201 13, 584 14, 776 12, 971 15, 283 
Lignite.............. 31,201| ?1,181 1 1,512 1, 245 1, 301 1,382 1, 425 1, 441 
Greenland............... 7 5 7 8 7 8 7 8 
Mexico... 856 914 1, 025 904 915 977 1, 055 (3) 


United States: 
Anthracite (Penn- 


sylvania).......... 51, 136 54, 728 55,015 57, 789 49, 835 54, 891 51, 882 51, 836 
Bituminous......... 463, 908| 525,048; 532, 9031 559, 750| 521,582| 481,943) 569, 482| 536,071 
Llenite 2, 518 2, 659 2, 494 2, 317 2, 421 2, 420 2, 607 2, 794 

South America: 
Argentina $.............. (5) 5 8 9 7 3 14 (3) 
Brazil: 
Coal A 1,110 1, 354 1, 537 1,415 1, 492 1, 274 1, 980 2, 013 
Lignite....:2: us 2 17 23 16 3) Q) ( 
Eeleren 1, 717 1,782 2, 032 2, 047 1, 827 1,740 1, 850 2, 
Colombia ------- 403 415 476 499 4 525 550 0 850 (3) 
Pet. ee Sege 117 150 187 173 201 230 215 187 
Venezuela............... 6 9 u 12 7 4 15 21 


See footnotes at end of table. 
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TABLE 50.—World production of coal and lignite, 1941-48, by countries, in in 
thousands of metric tons '—Continued 


Country! 1941 1942 1943 1944 1945 1946 | 1947 1948 
Europe: | 
Albania: Lignite?........ 20 20 10 b b 12 20 (3) 
Austria: 
e AA 226 225 214 195 72 ix 178 181 
Lignite.............. 3, 537 3,523 3, 646 3,674 2, 066 2, 407 2, 839 3, 338 
Belgium................. 26,722, 25,055 23, 137 13, 529 15, 833 22, 779 2A, 390 26, 679 
Bulgaria: 
WE (3) 3) ® (3) (3) (3) (5 6 
Lignite.............- 2, 784 9, 444 3, 816 2, 892 3, 432 3, 420 4, 011 3) 
Czechoslovakia: 
EE 20,930) 22,635 24, 5001 23,159 11,716 14, 167 16, 216 17, 746 
Lignite.............. 21, 623 23, 316 26, 750 26, 112 15, 356 19, 475 22, 362 23, 589 
Denmark: Lignite....... 1, 000 1, 800 2, 600 2, 200 2, 320 2, 300 2, 800 (3) 
rance: 
Coalo. cdas: 41, 849 41, 869 40, 531 25, 241 33, 313 47,185, 45,229 43,291 
Lignite.............. 2, 008 1, 958 1, 896 1, 336 1, 704 2, 104 2, 094 1, 838 
any: 
Coal. leone 243, 607| 251,970) 158,616| 135, 336 41, 208 65, 688 85, 773 91, 246 
Lignite.............. 234, 906! 244,643! 254,604| 230,808) 107,772) 159,876) 160,518| 175,736 
es Lignite 180 365 370 190 70 125 140 125 
un 
OB AA 1, 301 1, 250 1,376! 781,050 7710 722 1, 059 1, 238 
Lisnlte 11,298 11,720 11, 296| 78 8,400) 73,580, 5, 630 7,750 9, 360 
Ire ange Se eMe SA E 155 167 186 206 210 216 222 180 
e 
Cos]1...........-..... 2, 393 2, 512 1, 358 613 7 1, 178 1,358| 41,055 
Lignite. ............. 2, 030 2, 306 1, 934 496 707 1, 521 1, 851 6 909 
Netherlands: 
Colo. dias 13, 356 12, 330 12, 497 8, 313 5, 097 8,314 10, 104 11, 032 
Lignite.............. 1909 281 383 243 130 499 474 279 
Poland: 
Coal... au ccuo erac E 9 76,343, ° 83,972| * 91,362| °? 87, 389 27,366)  47,288| 59,130) 70,260 
Lignite.............. (3) (3) (3) (3) OI 857 4, 766 5, 018 
Portugal: 
Coal sisser sussa 435 438 403 426 436 380 377 387 
Lignite.............. 84 108 106 127 103 141 108 103 
umania: 
Coal......----------- 264 285 306 202 211 167 163 } 2, 631 
Lignite. ............. 2, 195 2, 307 2, 604 2, 069 ], 820 1,784 2, 105 
Graf? SE Q) Q) (3) (3) (3) 7, 887 10, 485 12, 567 
pain: 
COB lucas Ruhe zu. 8, 763 9, 257 9, 591 10, 485 10, 732 10, 759 10, 606 10, 277 
Lignite.............. 793 . 1,100 1,112 1,202  1,351|  1,336|  1,263| 1,342 
Svalbard (Spitsbergen) - . RET UE E 6 92 345 431 
BSweden.................. 557 582 557 570 615 488 416 6 400 
ES 72 184 157 71 20 O 
Ogdl...2--4-e---- 
Lignite. . -.........- 8 2; 75 al 311 178 { 15 E 
U.S.S.R.: i , " 
RT 146, 800] e 90, ooo ere * 1a 99) * 18 °°} 161,000] * 175,000] * 201,000 
United Kingdom: 
Great Britain !®.....| 209,656; 208, 234; 202,112) 195,839, 185, 706} 194, 869| 200,615| 211,772 
Northern Ireland: 
Coal.....-------- (5) A (9 (5) (5) (5) 1 1 
Lignite. ......... (5) 1 1 2 3| () (8) (4) 
Yugoslavia: 
mn) 7,310)" 91,160] 1,390) (09 o 10,207| 13,943} 11,500 
China: 
coma wrens For- 
me Coal SE 58,426} 65, 267) , 16, 200| 15,000; 820,000) #8, 720 
Lignite.......... sor, arg} 62713] *62 «05 (* 76 o o e 
Forooen 2,885, 02,360. 2,5001 42,500 795 1, 058 1,289! 2,500 
TG Whee ca AA 29,937] 20,906] 25,921 26, 546; 29,635; 30,186! 29,438, 30,786 
Indochina, French: | | 
lucia cda 2, 308 1, 218 996 533 231 262 248 359 
Lignite. ......-.-..-- 21 24 25! A A A tee 
Indonesia... * 2, 029, 872, 1, 038; 753) (3) 17 13 288 (3) 
lran AS 90 82, 69 100 6 150 $150: 188 (3) 
Ja : 
Coal I roe ih AE 15 55, 602; 18 54,179 15 55, 539; 15 49,335: 15 22, 371 19, " 26, 331 32, 700 
Lignite.............- 14 5 408] 151,007; 15 2, 876, 15 2,304; 1^ 1, 643 2, 356 2, 820i 2, 550 


See footnotes at end of table. 
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TABLE 50.—World production of coal and lignite, 1941-48, by countries, in 
thousands of metric tons '—Continued 


Country ! 1941 1942 1943 1944 1945 1946 1947 1948 


| Oe OO eee ——— o ——— 


Asia—Continued 


orea: 
A ESE ESA 3,519 3, 898 4, 157 4, 530 674 1,072] 1,815 is 699 
lo ANS 2, 638 2, 958 2, 430 2, 519 18 458 0 1, 653 15 68 
Malaya, Federation of... 17 523 249 497 416 230 228 230 381 
Philippines, Republic of. * 60 (3) (3) (3) (3) 48 74 NS 
Syria and Lebanon: 
ET rd ins E 8 7 1 2 2| (5) (3) (5) 
Turkey: 
Co oi 3, 020 2, 510 2, 071 2, 383 2,150 2,312 2, 623| 2, 618 
pute Lora Zeg, éi 264 409 414 533 571 184 628 829 
ase ME NE. E REL O do 
Africa: 
Algeria: ? 
8. ` ds 80 148 117 120 162 215 205 225 
F EEN 3 7 1 1 (3) (3) (3) (4) 
Belgian Congo........... 30 43 69 49 50 102 109 1775 
Madagascar............. 1 2 1 2 3 (5) (2) (3) 
Morocco, French........ 139 119 102 134 179 222 268 290 
ap ARS 15 409 15 471 (3) 651 679 648 591 * 600 
Portuguese East Africa. . 17 7 13 16 12 16 16 (3) 
Southern Rhodesia...... L 412 1, 561 1,779 1, 808 1, 669 1, 613 1, 508 1, 695 
Tunisia: Lignite......... 102 141 41 66 69 95 76 71 
Union of South Africa... 18, 337 20, 408 20, 561 22, 595 23, 102 23, 255 23, 818| 20 23, 558 
Oceania: 
Afghanistan........ Sante 4 Mi e And 5 3 5 1915 
Australia: 
New South Wales... 11, 955 12, 433 11, 714 11, 280 10, 402 11, 397 11,871| *12,193 
Queensland .......... 1, 477 1, 663 1,727 1, 686 1, 661 1, 593 1, 914 1,775 
South Australia. ....|......... , MAPAS 35 42 138 196 253 
Tasmania. ....------ 111 137 148 146 151 161 170 182 
Victoria: 
Oo} EEE 332 318 292 262 251 194 176 17 129 
LIS |) its 4, 6391 5, 013 5,173 5, 097 5, 533 5, 799 6,239| 175,144 
Western Australia... 566| 591 540 567 552) 653 742 745 
New Zealand: 
A IATA AA 1,199 1, 194| 1,157 1, 085 980 974 951 ) 2 897 
TA ooo ot 1,483| 1,520) Leg 1,760 1,89 1,865 1, 845) q. 


Total, all grades... |1, 827, 000/1, 867, 0001, 831, 000/1, 756, 000|1, 349, 000 1, 478, 000|1, 652, 000|1, 689, 000 
Lignite (total of items shown | | 
UEDVE caa aa ma ara 297,000| 313,000| 328,000| 308, 000 i 216,000, 230,000) 241, 000 


Bituminous coal and anthra- | 
cite (by subtraction).......- |» 530, 0001, 554, 000/1, 503, 000) 1, 448, 000 1, 183, 000 1, 262, 000 L 422, ku y. 448, 000 


1 Coal is also mined in British Borneo, Faroe Islands, and formerly Italian East Africa, but production 
figures are not available and no estimate is included in the total. 

2 A change from previous years has been made in the classification adopted by the American Society for 
Testing Materials. (Alberta is the only Province affected.) 

3 Data not available; estimate included in total. 

‘In addition, the following quantities (metric tons) of asphaltite were produced and used as solid fuels: 
1941 16.040; 1942, 56,387; 1943, 105,625; 1944, 106,300; 1945, 135,300; 1946, 83,800; 1947, 80,900. 

! Production less than 1,000 tons. 

* Estimate. 

? Data represent Trianon Hungary subsequent to October 1044. 

$ January to October, inclusive. 
E Cen that part of Germany which is under Polish administration (east of the Oder and Neisse 

vers LJ 

10 Includes open-cast coal as follows, in thousands of tons: 1942, 1,332; 1943, 4,498; 1944, 8,788; 1945, 8,245; 
1946, 9,053; 1947, 10,407; 1948, 11,916. 

1 Estimated uction of Croatia. 
wii January to June, inclusive. 

8 Excludes production of Ombilin mines in Sumatra. 

M Fiscal year ended March 20 of year following that stated. 

u Fiscal year ended March 31 of year following that stated. 

1 South Korea only. 

17 January to e Ae ir inclusive. 
K + Output from U. 8. 8. R. in Asia Included with U. 8. 8. R. in Europe. 

1* Planned production. 

** Loca] sales and exports. 
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GENERAL SUMMARY 


PRODUCTION of Pennsylvania anthracite in 1948 totaled 
57,139,948 net tons compared with 57,190,009 tons in 1947. A sharp 
decline in exports of anthracite to European countries and strong 

competition from other fuels will contribute to & decline in production 
and demand for anthracite in 1949. 

According to the United States Weather Bureau, the 1948-49 
winter season in the primary anthracite market area was one of the 
warmest on record. For example, the number of degree-days reported 
for New York City, a large consumer of anthracite (6,296,000 tons in 
1948), was 15 percent less for the paved September 1 to December 26, 
1948, than for the similar period in 1947 and 19 percent less than 
normal. Inasmuch as about 80 percent of the anthracite shipments is 
normally consumed for space-heating purposes, the over-all consump- 
tion is affected directly by the intensity of the weather. The full 
impact of the warm weather in the 1948-49 winter season will be 
reflected in decreased production for the calendar year 1949 due to 
stocks probably accrued by consumers in 1948. 

Although exports of anthracite to Canada increased about 10 per- 
cent over 1947, European shipments declined about 57 percent, re- 
resulting in an over-all decline in exports of about 22 percent, or 
1,834,000 tons. 

Deep mines increased production slightly in 1948, accounting for 65 
percent of the total output. Strip pits contributed 23 percent, a 
6-percent increase over 1947, whereas culm banks accounted for only 
10 | gigs of the production, a 12-percent decline from the 1947 output 
and 41 percent less than the wartime high in 1944. The remaining 2 
percent was recovered from the rivers arginine the anthracite fields. 

The mines worked 265 days in 1948; the average number of em- 
ployees totaled 76,215 men, producing an average of 2.81 tons per 
man per day. 

Although anthracite was distributed widely during the 1948-49 
coal year, the New England and Middle Atlantic States, Maryland, 
Delaware, and the District of Columbia received 83 percent of the 
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total shipments; other States received 4 percent; and shipments to 


Canada and other foreign countries accounted for 13 percent. 


Statistical Trends.—Tables 1 and 2 present pertinent statistical 
data on the Pennsylvania antbracite industry. 


TABLE 1.—Salient statistics of Pennsylvania anthracite industry, 1944-48 


1944 1945 1946 1947 1948 
Production: 
Loaded at mines for shipment: 
Breakers. ......--..-...-..._net tons..| 53,067, 227| ! 45,249, 706| 50,115, 427| ! 48,073, 153| 47, 816, 627 
Wasgheries. e E do 3, 492,187| 1 2, 551, 426 3, 106, 521| 1 2, 009, 233 1, 725, 124 
Dredg£es-.-----------—- -0 do....| 1,081,156 741,319 886, 639 970, 027 941. 441 
Sold o local trade and used by em- 
ployees.....-...-...-----...- net tons..| 3,765,641] 4,273,864] 4,435,536) 4,232,871] 4,705, 721 
Used s at st collieries for power and heat 
net tons._| 2,205,152; 2,117,504) 1.962,750| 1,904,725) 1,861,035 
Total production... do....| 63,701,363) 54,933,909) 60, 506,873! 57,190,000} 57.139, 948 
Value at breaker, washery, or dredge...... $354, 582, 884 $323. 944, 435 $413, 417,070 $413, 019, 486) $467, 051. 800 
Average sales realization per net ton on 
breaker shipments: 
Domestic: 
Lump and Broken. e $7.47 $8. 02 $9. 23 $10. 07 $11.19 
OG A en cued IN SNA $7. 56 $8.13 $9. 38 $10. 08 $11.22 
SLOVO nee on ses ee eee eek ee eee. $7. 57 $8. 10 $9. 40 $10. 03 $11. 29 
SC ee ee e $7. 58 $8. 12 $9. 42 $10. 05 $11. 29 
A A A $6.11 $6. 62 $7.79 $8. 23 $9.35 
‘Total domestic. .........--...--.--.- $7. 38 $7. 93 $9. 21 $9. 82 $11.05 
Buckwheat ING: VE $4.52 $4. 79 $5. 53 $5. 82 $6. 46 
Buckwheat No. 2 (Rice). ............. $3. 59 $3.91 $4. 52 $4. 83 $5. 45 
Buckwheat No. 3 (Barley)............. $2. 53 $2. 65 $3.11 $3. 56 $4.09 
Buckwheat No. 4... ..... Ll. c.l... $1. 82 $1.85 $2. 09 2 $2. 46 $2 89 
Other (including silt).................. $1.39 $1.58 $1.90 3 $2. 06 $2. 50 
Total steam 122sceeszerderecee eere ue $3. 42 $3. 56 $4. 08 $4. 32 $4. 90 
Total all aizog. ... LL. ll... $5.01 $6. 26 $7.25 $7. 65 $8. 67 
Percent by sizes in total breaker shipments: 
Domestic: 
Lump and Broken..................... 0.3 0.3 0.3 0.5 0. 5 
EE EE 7.1 6.5 6.3 5.8 6.0 
Ly AI A E CE 21.9 21.7 22.0 21.7 22.5 
penu AA A E A tale 25. 2 25.5 25.8 25.1 24.9 
A A AA 8.3 7.8 7.4 7.3 7.4 
"Total domestic... lc llo lere iere 62.8 61.8 61.8 60. 4 61.3 
Steam: 
Buckwheat No. 1....... 2... .......-..- 14.2 14.1 13.9 13. 5 13.3 
Buckwheat No. 2 ( Rice)............... 8.5 8.1 7.8 7.7 7.8 
Buckwheat No. 3 (Barley)............ 9.7 9.9 9.8 10. 2 9.9 
Buckwheat No. A... 3.1 3.6 4.0 25.1 4.3 
Other (including silt) -.--..-....-...-.. 1.7 2.5 2.7 23.1 3.4 
Total steam. `... 37.2 38, 2 38. 2 39.6 38.7 
Producers’ stocks 3... ........ net tons.. 445, 000 130, 000 251, 168 702, 109 963, 839 
Exports isa ae do.... 4, 186, 000 3, 691, 000 6, 497, 245 8, 509, 995 6, 675, 914 
Iniports4. EE do.... 12, X 14 , 556 10, 3: 
Consumption (8pparent)............ do....| 59,400, 000| 51, 600,000) 53,900,000, 48, 200, 000! 50, 200, 000 
Average number of days worked........... 202 209 271 259 
Average number of men employed.......... 77, 591 72, 842 78, 145 78. 600 76,215 
Output per man per dE ..-..-.Det tons. 2.79 2.79 2.84 2.78 2.81 
Output per man per year............ do.... 815 751 770 720 745 
Quantity cut by mac ines LE i EE do.... 1,336,082! 1,210,171 1, 232, 828| 1,200,983] 1,016,757 
Quantity mined by stripping. .....do....| 10,953,040] 10, 056, 325| 12,353, 930| 12, 603, 545] 13,352,874 
Quantit 1 loaded by macbines under- 
ground- A A net tons..| 14,975,146| 13,927,955| 15,619, 162| 16,054,011] 16, 742, 368 
Distribution: 
Total receipts in New England ! 
net tons.. 6, 222, 000 5, 081, 000 5, 643, 076 4,737, 916 4, 862, 834 
Exports to Canada (.............. do....| 4,144,000)  3,393,000| 4, 513, 637]  4,470,034| 4,931,918 
Loaded into vessels at Lake Erie * 
net tons.. 1, 066, 000 1, 234, 000 1, 112, 996 938, 040 1,125, 050 
Receipts at Duluth-Buperior ?..... do 580, 000 766, 000 639, 900 446, 005 538, 992 


1 8mall quantity of washery coal included witb “Breakers.” 


3 Revised figure. 
3 Anthracite Committee, 
* U. 8. Department of Commerce. 


$ Commonwealth of Massachusetts, Division on the Necessaries of Life; and Association of American 


Railroads. 


* Ore and Coal Exchange, Cleveland, Ohio. 


MN. 8. Engineer, Duluth, Minn. 
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Anthracite Committee.—The Anthracite Committee, supported by 
producers representing a large percentage of the total anthracite 
output, in addition to 1ts regular activities which include the compila- 
tion of current data on production, employment, requirements, and 
other important phases of the industry, kept the operators informed 
on “bootleg” mining operations. Since the passage of the Anthracite 
Standards aw: P. jo 168, by the 1947 Legislature of the Common- 
wealth of Pennsylvania, the Anthracite Committee's activity on 
coal inspections has broadened to include all producers in the anthra- 
cite industry. This law applies to the sizes of anthracite commonly 
known as Broken, Egg, Stove, Chestnut, Pea, Buckwheat, and Rice. 
The act fixes standards for these sizes of anthracite, including the 
maximum amount of undersize pa in any of these sizes and 
the maximum amount of the ash content or, in the case of Broken, 
Egg, Stove, Chestnut, and Pea sizes, the maximum percentage of 
slate and bone. The committee is making every effort to encourage 
preparation of anthracite which meets the specifications set forth 
in the act. Standard anthracite specifications approved and adopted 
by the Anthracite Committee, effective July 28, 1947, are shown in 
Minerals Yearbook, 1947, E 342. 

Anthracite Institute.—The Anthracite Institute, through its in- 
formation services, continued to keep anthracite producers apprised 
of the many facts relating to competitive fuels, as well as matters 
relating to freight rates, State legislation, and many other subjects 
of interest to the industry. Representatives of the institute appeared 
before various Government agencies to oppose extension of natural- 
gas pipe lines into the anthracite markets and increased freight rates 
on anthracite shipments. A large advertising and promotion cam- 
paign, to stimulate buying of anthracite and anthracite-burning 
equipment, was begun by the institute in 1948. Consumer advertise- 
ments appeared in leading newspapers of the anthracite-marketing 
area throughout the year, and these were supplemented by advertising 
in magazines and trade journals. This advertising campaign was 
largely responsible for anthracite consumers filling their coal bins 
during the spring and summer months of 1948. Dealer training, a 
program of the institute concerned chiefly with retail merchandizing, 
including thermostats, anthracite stokers, heater conditioning, etc., 
was continued and expanded in 1948. Extensive research on various 

hases of the utilization of anthracite was carried on in the institute's 
ge laboratory at Wilkes-Barre, Pa. For details on research by the 
nstitute see the Research and Technology section of this chapter. 

Labor Relations.—There was no major labor disturbance in the 
anthracite fields in 1948. The wage agreement between the anthracite 
operators and the United Mine Workers of America dated June 7, 
1946, which was amended July 10, 1947, was amended further, effective 
July 16, 1948, to provide for a wage increase of $1 a day (doubling to 
20 cents the royalty on each ton of anthracite produced for use or 
for sale) and to provide for a pension program under the Anthracite 
Health and Welfare Fund. The contract stated that the 1949 
vacation period shall commence at the beginning of the morning shift 
on Saturday, June 25, 1949, and end at the beginning of the morning 
shift on Tuesday, July 5, 1949. The payment of $100 for the vacation 
was continued in 1949. 


396 MINERALS YEARBOOK, 1948 


The first payment of the $100-a-month pension was made September 
17, 1948, in a ceremony at Hazelton, Pa., when three anthracite miners, 
one each from United Mine Worker districts 1, 7, and 9, received their 
$100-a-month pension checks from John L. Lewis, president of the 
United Mine Workers. 

Research and Technology.—The fluidized bed process for producing 
fuel and synthesis gas from anthracite silt and the pelletization or 
the upgrading of fine sizes of anthracite by extrusion under great 
Pee were two research projects receiving considerable attention 

y the Anthracite Institute. Pilot plants for this work have been 
designed and constructed. The Anthracite Institute estimates that 
there is well over 100,000,000 tons of silt above ground in the anthra- 
cite region that can be used for producing fuel and synthesis gas and 
that over 6,000,000 tons are produced annually. Work on the control 
of mine dust was continued by the industry, a modern dust laboratory 
being installed in the institute building to assist in this work. 

The Joint Technical Committee of the Anthracite, Bituminous Coal, 
and Coke Industries continued its research work on common objec- 
tives and through the University of Illinois prepared and disseminated 
to home builders designs showing approved architectural methods of 
adapting homes to the use of coal or coke. 

The Anthracite Institute, in cooperation with the Commonwealth 
of Pennsylvania, continued its sponsorship of research on new and 
improved uses for anthracite at the Mineral Industries Experiment 
Station of Pennsylvania State College. Problems associated with the 
recovery, upgrading, and utilization of fine sizes and fundamental 
investigations in long-range problems on utilization of the larger 
sizes have been stressed in the experimental work. Field studies on 
proposed and established processes for the recovery and cleaning of 
fines are being made, the primary objective being evaluation and 
comparison of various performances with respect to recovery and 
size limitations for effective cleaning and over-all efficiency. 

Studies have been continued on the blending of anthrafines in coke 
manufacture to determine the strength and size degradation of com- 
mercial cokes made with anthrafines; the work includes also studies 
on methods of reducing pressures developed during carbonization and 
investigation of the blending compatibility of anthrafines. Investi- 
gations on the use of anthracite as cupola fuel were extended to obtain 
new information on the best conditions for the use of the larger sizes in 
high-speed melting operations. 

he Bureau of Nines continued investigative work begun in 1944 
in the anthracite fields on increasing the underground output per 
man per day of anthracite through new and improved methods of 
mining anthracite mechanically. In 1948, 42 percent of the total 
underground production was loaded mechanically. The coal beds 
in the Wyoming region are relatively flat and are more adaptable to 

resent mechanical mining methods than the pitching seams in the 
Lehigh and Schuylkill regions; accordingly, 59 percent of the under- 
ground output oÈ the Wyoming region was mechanically loaded in 
1948, whereas only 15 percent of the combined output of the last 
two regions was so loaded. The first and second progress reports on 
anthracite mechanical mining investigations were released in August 
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1949. These reports contain many illustrations and describe in 
some detail preliminary underground tests of the Bureau of Mines 
scraper-shaker loading machine for driving gangways and the Eick- 
hoff shearing machine, model DEK. 

The Bureau of Mines began research on underground water pools in 
the anthracite region in 1945 as part of its technologic investigations of 
the anthracite mine-water problem; the Bureau's work in this field has 
expanded greatly since that time. For many years & number of 
companies did considerable independent work on the control of mine 
water and flood prevention. To be successful generally, however, a 
program of this type should have the cooperation of the Federal 
Government, the Commonwealth of Pennsylvania, and the producers 
as conservation of coal reserves and other eg derived concern all 
three parties. The ultimate aim of the Bureau's anthracite-mine 
flood-prevention projects is to prevent as much water as possible from 
entering the mines to improve safety conditions, preserve valuable 
reserves of coal, and reduce operating costs by cutting the cost of 
pumping water to the surface. Investigations are also being con- 
ducted on the unwatering of flooded mines—a costly, difficult, and 
hazardous procedure requiring considerable knowledge of formations 
and skill in surveying, drilling, pumping, and protecting operations 
against rapid infiltration or inrushes of water or gas. Bureau of 
Mines Technical Paper 727,? released in 1949, contains detailed 
information on the water problem in the anthracite mines. The report 
includes maps, plans, cross sections of the underground water pools, the 
number of water pools in each field, the altitude of the surface of the 
water, the volume of the water in each pool, and many other pertinent 
data on the anthracite-mine water problem 

The Bureau of Mines research program for the anthracite industry 
is expected to be facilitated considerably upon completion of the 
Bureau's anthracite research laboratory at Schuylkill Haven, Pa., 
during the latter part of 1949. Investigations and research to be 
conducted through facilities thus afforded will relate particularly to 
the mining, preparation, and utilization of anthracite and to safety, 
health, and sanitation in mining operations. 

Many fine papers on various matters pertaining to research in the 
anthracite industry are contained in Transactions of the Seventh 
peer Antbracite Conference at Lehigh University, Bethlehem, Pa., 

ay 1949. 

Tons and Exports.—Despite the sharp decline in exports of 
anthracite from the record 8,509,995 net tons established in 1947, the 
1948 total (6,675,914 tons) exceeded that for any year before 1947. 
The decrease in exports was due almost entirely to a drop in European 
shipments from 3,918,463 tons in 1947 to 1,692,967 tons in 1948. 
Shipments to Canada totaled 4,931,918 net tons, a 10 percent increase 
over 1947. The decline in shipments to European countries may be 
attributed largely to increased output of coal in Great Britain, 
Germany, Poland, and France, which enabled these countries to sus- 

! Buch, John W., and Allan, Andrew, Jr., Anthracite Mechanical Mining Investigations, U. S. Bureau 
of Mines, Progress Report 1: Bureau of Mines Rept. of Investigations 4500, 1949, 9 pp.; Progress Report 2: 
Rept. of Investigations 4501, 1949, 14 pp 


2 Ash, 8. H., Eaton, W. L., Hughes, Karl, Romischer, W. M., and Westfield, J., Water Pools in Pennsyl- 
vania Anthracite Mines: Bureau of Mines Tech, Paper 727, 1949, 78 pp. 
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tain their needs more adequately and, in some instances, to export 
coal to other European countries. Sweden and Norway, which 
together received 779,134 tons of anthracite in 1947, received none in 
1948. Most of the anthracite shipped to those two countries in 1947 
was Egg size, which was used principally for metallurgical purposes. 
Belgium and Luxembourg together received 1,367,636 tons of anthra- 
cite in 1947 but took only 209,400 tons in 1948. France continued to 
be the largest consumer of Pennsylvania anthracite in Europe, receiv- 
ing E 1,400,000 net tons in each of the 2 years. About 
80 percent of the European tonnage consisted of Buckwheat No. 1 and 
smaller sizes, which were not in great demand in this country in 1948. 
The embargo placed on shipments of Pea and larger sizes of anthracite 
to Europe by the Office of International Trade on October 1, 1947, was 
lifted on April 1, 1948, when supplies of domestic coal again became 
plentiful. Canada normally consumes about 9 percent of the anthra- 
cite shipped and is, therefore, rightly considered the anthracite 
industry's secondary market. One of the principal reasons for greatly 
increased exports to Canada in recent years has been the inability of 
Great Britain to export anthracite to the Dominion in amounts 
approaching prewar levels. In 1948, Canada received 175,754 net 
tons of anthracite from Great Britain, compared with average annual 
shipments of about 1,200,000 tons before the war. The inordinately 
warm weather in Canada during the 1948-49 heating season had a 
direct bearing on the consumption of anthracite in that country. 
Decreased consumption during the winter of 1948-49 resulted in some 
coal being stock-piled and will be reflected also in a decrease in our 
exports to Canada in 1949. 

Imports of anthracite into the United States are negligible and con- 
stitute an insignificant part of our total consumption. Details of 
imports and exports are given in tables 38 and 39. 


SOURCES AND ACKNOWLEDGMENTS 


Statistics on the Pennsylvania anthracite-mining industry as pub- 
lished in this chapter are based on reports furnished voluntarily by the 
producers and shippers of anthracite in answer to the regular annual 
canvass conducted by the Bureau of Mines by mail. About 99 per- 
cent of the tonnage is reported direct, and the remainder is collected 
by personal visits or from reliable collateral evidence. The data on 
individual operations are held in strict confidence. 

In assembling available detailed information, free use has been made 
of pertinent figures prepared by the Anthracite Institute, the Anthra- 
cite Committee, the Association of American Railroads, and the Penn- 
sylvania Department of Mines. The Bureau of Mines wishes to ac- 
knowledge gratefully the cordial and continued cooperation of these 
agencies and of the producers and shippers who reported so promptly 
and so fully on their 1948 operations. 
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PRODUCTION 


Production of Pennsylvania anthracite in 1948 totaled 57,139,948 
net tons compared with 57,190,009 tons in 1947. These statistics in- 
clude deep-mined and strip-pit output, coal recovered from culm banks, 
anthracite purchased by the industry from ''bootleggers," and river 
or creek coal recovered from the streams draining the anthracite fields. 
Also included is a small tonnage of semianthracite (62,324 tons in 
1948) produced in Sullivan County. See tables 3 to 8 for production 
and shipments by fields, regions, and counties. Tables 9 and 10 show 
Seeche by regions, of various sizes in relation to total breaker 
product. 


TABLE 3.—Pennsylvania anthracite produced, 1944-48, by fields, in net tons 
[The figures of breaker product include a EE quantity of culm-bank coal, which amounted to 3,989,580 


ns in 1948] 
Field 1944 1945 1946 1947 1948 
Eastern Middle: 
DBreakerg LL Lc c ccce e 5, 905, 623 | ! 5,005, 245 5,057, 619 4, 270, 240 4, 467, 628 
Washeries__._--.-- 2 403, 688 1 342, 116 252, 481 315, 014 298, 601 
Total Eastern Middle................ 6, 309, 311 5, 347, 361 b, 340, 100 4, 585, 254 4, 766, 229 
Western Middle: 
Break Crs ic RS 12, 721,704 | 11,540,524 | 13,040, 147 | 12, 147, 528 12, 405, 178 
ETT 638, 875 130, 789 530, 246 591, 652 240, 157 
Dredges.............-...-...........--. 385, 137 908, 976 362, 423 411, 804 311, 183 
Total Western Middle............... 13, 645, 716 | 11,980, 289 | 13, 932, 816 | 13, 150, 984 12, 956, 518 
Southern 
Break Lu eh heus ducem Re 12, 104, 069 | 10, 916, 769 | 11, 817, 427 | 11,643,971 11, 622, 538 
Washeries........ LL cc Lc Lec ces race 2, 091, 473 1, 373, 578 1, 386, 125 237, 131 496. 194 
Dredges.................- lee cene 983, 046 896, 250 761, 131 796, 174 664, 350 
Total Southern.....................- 15, 268, 588 | 13, 186,597 | 13,964, 683 | 12,677, 276 | 12, 783, 082 
Northern: 
Breakers AAA 27, 704, 639 |123, 503, 306 | 26, 227, 918 | 25, 831, 439 25, 839, 648 
Woaherieg 2. LLL c c ca cse cene 531, 338 1 735, 041 925, 427 £90, 368 719, 676 
Dredges. EE 4,554 Le 8, 840 11, 728 12, 471 
Total Northern... 28, 330, 531 | 24, 238, 347 27, 162, 185, 26, 733, 535 26, 571, 705 
Total, excluding Sullivan County: 
Breakers. oe toot cleo EE? 58, 616, 035 |! 50, 965, 844 | 56, 143, 111 | 53, 893, 178 54, 334, 992 
Leet EEN 3, 565, 374 | 1 2, 581, 524 3,124, 279 2, 034, 165 1, 754, 628 
Dredges. A eege 1, 372, 737 1, 205, 226 1, 132, 304 1, 219, 706 988, 004 


ere | eee th | ee | a 


— teers | ee | cece | mere | ee ES 
re | E Ee |S 


Breakers... EE 147, 217 149, 505 85, 402 1 42, 960 62, 324 
A <n oo oS AA ER 31, 810 21, 687 (D. Ate cesses 
Total Sullivan CGounte. 147, 217 181, 315 107, 089 42, 960 62, 324 
Grand total. ee 63, 701, 363 | 54, 933, 909 | 60, 506,873 | 57,190,009 | 57,139, 948 


1 Small quantitylof washery coal included with breaker. 
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TABLE 4.—Pennsylvania anthracite shipped, sold locally, and used as colliery 
fuel in 1948, by regions 


Shipments Local sales Colliery fuel Total 
Region ———M—— ————————— 
Net tons | Value! "Net tons) Value (Net tons} Value | Nettons| Valuet 
Lehigh: 
reakers........| 8,386, 439 $70, 283, 740| | 468,173,$4, 487.818} 237,438 $1, iri 114| 9, 092, 050,$76, 151, 670 
Washerles......... 303, 872, 1,047, 583 6, 851 59, 007 405 1, 948 311,123, 1,108, 538 
Dredges......... 54, 284 113: DOT] zoo ecol AP A WEE 54, 284 113, 001 
Total Lehigh..| 8, 744, 595) 71. 444.924] 475,024! 4, 546,823] 237, 843; 1, 382, 062| 9. 457, 462| 77, 373, 809 
Schuylkill: 
Breakers. .......|17, 765, 3961141, 796, 523!1, 384, 949! 8, 738, 929| 252, 949 673, 467/19, 403, 204/151, 208, 919 
Washeries........ 710,347, 3, 209, 807 11,107 52, 748 2. 310 b, 422 123,824| 3,268,007 
Dredges. ........ 887,157 2, 061, 183 34, 092 02.0201 cas EE 921, 249| 2,153, 209 
Total Schuyl- 
kill... 19, 362, 900/147, 067, 60311, 430, 208| 8, 883, 703] 255, 259 678, 889'21, 048, 367/156, 630, 195 
Wyoming: Na Mia MN REESE Mia MEM SEN iaa 
Breakers........|21, 617, 155/202, 219, 57512, 860, 908/24, 269, 3021, 361, 495| 3, 529, 040/25, 839, 648|230, 017, 917 
Washeries........ 710, 905 2,511, 737 2. 333 16,313 6, 438 9, 020 719, 676 2, 537. 070 
Dred 6S. oo coe A IA 12, 471 24, OM 12, 471 24, 942 
ie Wyom- 


cde 22, 328, 060 204, 731, 312/2, 875, 802/24, 310, 557|1, 367, 933| 3, 638, 060/26, 571, 795/232, 579, 929 


——— | ————— | —— ————— | [| —————M———— | ———————— 
gege | ———————————M Ps | i a | g 


Total, GE 
Sullivan County: 


Breakers. .......|47, 768, 9901414, 209, 838/4, 714, 120/37, 496, 04711, 851, 882) 5, 582, 621/54, 334, 992/457, 378, 506 
Washeries......... 1,725, 124 6, 769, 217 20, 351 128, 068 9. 153 16, 390 1 754, 628} 6,913, 675 
Dredges......... 941,441| 2,174,784 46, 563 116, 968| 0 2 |: 2... 958, 004| 2,291, 752 
Total.......... 50, 435, 555/423, 243, 839,4, 781, 034|37, 741, 083/|1, 861, 035| 5, 599, 011/57, 077, 624/466, 583, 933 
SUA Conte? 
Breakers........ 47, 637 357,277| 14,687| 110,590]... ..... |... -..-.-- 62, 324 467, 867 
Grand total: 
1948. ........[50, 483, 192/423, 601, 116/4, 795, 721137, 851, 67311, 861, 035| 5, 599, 011/57, 139, 0481467, 051, 800 
1947. ........|51, 052, 413/375, 938, 145|4, 232, 871/31, 673, 730,1, 904, 725, 5, 407, 605/57, 190, 009/413, 019, 486 
ee 1948—per- 
e et ae —1.1 +12.7 +13.3 +19. 5 —2.3 +3.5 —0.1 -F13.1 


! Value given for shipments is value at which coal left possession of producing company and does not 
include margins of Y incorporated sales companies. 

2 For purposes of historical comparison and statistical convenience, the mincs of Sullivan County are 
grouped with the Pennsylvania anthracite region, although the product is classified as semianthracite 
according to the American Society for Testing Materials Tentative Standard. 
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TABLE 5.—Pennsylvania anthracite produced in 1948, classified as fresh-mined, 
culm-bank, and river coal, and as breaker, washery, and dredge product, by 
regions, in net tons 


From mines 
Underground 
Region and type of plant |. Á č  žŻŽ o o — From cum knea Total 
Strip pits 
Mechani- | ` gend, PP 


cally 
loaded loaded 


Lehigh: 
reakerg s... 621,980 | 4,904,233 | 2, 990, 851 484,986 |... 9, 092, 050 
ELIT E AE IA NEE 311, 128 |...........- 311, 128 
pP. ceu AAA A entr ANN, RR HONTE, EE 54, 234 
Total Lehigh........... 621,980 | 4,994,233 | 2,990, 851 796, 114 54, 284 9, 457, 462 
ee OOOO sol OES KK gl Kee 
Schuylkill 
Breakers.._.......-......- 1, 542, 200 | 7,097,267 | 7,653,020 | 3,110,807 |............ 19, 403, 294 
E AAA AAA EEN 105, 089 618,735 |............ 723, 824 
e AAA AAA EEN MAA EE 921, 249 921, 249 
Total Schuylkill........ 1, 542, 200 7, 097, 267 7, 758, 109 3, 729, 542 921, 249 21, 048, 367 
Wyoming: 
Breakers.................. 13, 578,188 | 9,279,099 | 2,588,574 393, 787 |........-..- 25, 839, 648 
Wasbheries...... 2 LLL | A Lll ll lll. 15, 340 704, 336 |.........-.- 719, 676 
RT GE, A AS GE owt tee n eese 12, 471 12, 471 
Total Wyoming......... 13, 578, 188 9, 279, 099 2, 603, 914 1, 098, 123 12, 471 26, 571, 705 
Total, excluding Sullivan 
E 
Breakers.................- 15, 742, 368 | 21,370,599 | 13, 232, 445 | 3,989, 580 |..........-- 54, 334, 992 
ME 4 AA OA A 120, 429 | 1,634,199 |_....--..... 1, 754, 628 
IAS oa ME AREA O AAA 988, 004 988, 004 
Total. ...-..------------ 15, 742, 368 | 21,370, 599 | 13, 352, 874 | 5,623,779 988, 004 | 57,077, 624 
Sullivan County: Breakers....|............ 82. 024 EE, EEN, A 
Grand total............. 15, 742, 368 | 21, 432, 923 | 13, 352, 874 5, 623, 779 988, 004 57, 139, 948 


883326—50— —24 
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TABLE 6.—Pennsylvania anthracite produced in 1948, classified as fresh- mined. 
culm-bank, and river coal, and as breaker, washery, and dredge product, by 
flelds, in net tons 


From mines 
Field and type of plant Total 
Eastern Middle: 
Dreekerg e a 621,980 | 1,921,014 1, 771, 807 152, 827 cee 4, 467, 628 
Waüsherléa |. AA AAA PA PA 298, 601 lo... 298, 601 
Total Eastern Middle... 621, 980 1, 921, 014 1, 771, 807 451, 428 |..........-. 4, 766, 229 
Western Middle: eege? GEMENS NN x GF INS ERN 
Breakers. ................. 1, 212, 351 4, 945, 453 4,375, 527 1,871,847 |............] 12,405,178 
LOT MA A e 38, 008 202, 149 |..—.......-- 240, 157 


e e @ © Qe» e aD an apa e nan a em apu an em mo wm e ep of air en | enen gr o er ep e e e op em e len e en e gg a mm 


311, 183 811, 183 


Total Western Middle...| 1,212,351 4, 945, 453 4, 413, 535 2. 073, 996 311, 183 12, 956, 518 
Bouthern: GE RM 


— AR E ————————— | So  —— À D Ó— 


Breakers... ..............- 329,849 | 5, 225, 033 4, 496, 537 | 1,571,119 |............| 11,622, 538 
ENT AMAN, PA PSA 67, 081 429, 113 J... 496, 194 
IB] E, AAA A A AS ER 604, 350 664, 350 
Total Southern......... 329,840 | 5,225,033 | 4,563,618 | 2,000,232 664, 350 12, 783, 082 
N - 
Breakers.................. 13,578,188 | 9,279,099 | 2,588,574 393,787 |......-.....| 25, 839, 648 
Washerles............. E AA 15, 340 704,336 |..........-- 719, 676 
a A AA A AAA PP 12 471 12, 471 
Total Northern........ 13, 578, 188 9, 279, 099 2, 603, 914 1, 098, 123 12, 471 26, 571, 705 
Total, excluding Sullivan 
unty: 
B A AA 15, 742, 368 | 21,370, 599 | 13, 232, 445 | 3,989, 580 |._.-.....-..... 54, 334, 992 
LT MI |]- LLL A 120, 429 1, 634, 199 |.--..--..... 1, 754, 628 
Dredpes RARA LAA, PAS A EE 988, 004 988, 004 
Total uo ce oi 15, 742, 368 | 21,370,599 | 13,352,874 | 5,623, 779 088,004 | 57,077, 624 
Sullivan County: Breakers....|...........- 62.394 AAN lasers Rice 62, 324 


Grand total.............| 15,742, 368 | 21,432, 923 | 13,352, 874 | 5, 623, 779 988,004 | 57,139, 948 
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TABLE 8.—Pennsylvania anthracite produced in 1948, by counties 


Total shipments | Sold to local trade Colliery fuel Total production 
County Re nd LM 


Net tons | Value! |Nettons| Value |Nettons| Value | Net tons] Value! 


——— e o o ns EN E | —————— | rr A. 


Berks, Lancaster, 


Lebanon, Northamp- 
ton and Snyder 3...|  301,022| $662, 483 5,436|  $106,446).........|......-.- 306, 458| $678, 929 
Carbon............... 2,920, 091| 23,758, 384| 137, 736) 1, 285,325) 57.890] $435, 285| 3,115, 717| 25, 478, 994 
Columbia............| 1, 375, 092) 12,064,494; 56,829) 486,843)  42,182|  90,943| 1, 474, 103| 12. 642, 280 
Dauphin............- 252, 185 564, 777| 14,428 59, 440]... le 266, 613 624, 217 
Lackawanna.........| 6, 902, 659| 60, 063, 45711, 218, 465/11, 373, 532| 383, 187/1, 164, 733) 8, 504, 311| 72, 601, 722 
Luzerne.............- 18, 168, 4841168, 509, 1761, 879, 839,15, 127, 423,1, 092, 804/2, 888, 070/21, 141, 127/186, 525, 569 
Northumberland..... 5, 548, 897| 40,857, 144| 641, 214! 4,025. 445 35,773 78, 046) 6, 225, 884) 44, 960, 635 
Schuvylkill............ 14, 848, 041:116, 357, 799| 826.987! 5,365, 651] 242, 707| 931, 601/15, 917, 735/122, 655, 051 
A e EE 47, 637, 357, 277 14, 687 110, Ai 62, 324 467, 867 

Susquehanna and 
Wayne... ..........| 119,084 406, 125 100 978 6. 492 9,433| 125,676 416. 536 
37, 851, 6731, 861, 035 5, 599, va ud 139, ie 051, 800 

| 


1 Value given for shipments is value at which coal left possession of producing company and does not 
Include margins of separately incorporated sales companies. 
3 Counties producing dredge coal only. 


TABLE 9.—Sizes of Pennsylvania anthracite shipped from breakers, 1946-48, by 
regions, in percent of total 


[Note that shipments of dredge and washery coal are not included] 


Percent of total shipments 


Size Lehigh region Schuylkill region | Wyoming region 


1946 | 1947 | 1948 


——— A | —— | ——— | ——— | ———— |——— 1M | —— 


1946 | 1947 | 1948 


1946 | 1947 | 1948 


Lump ! and Broken.......................... 0.6| 071 0.8| 0.1] 07] 07] 0.2] 03 0.2 
[4 ANTEE ERR EN 6.5 5.0 5.7 5.2 5.3 5.8 7.3 6.5 6.3 
A A A de teu cece 19.2 | 20.0 | 20.5 | 17.11 15.9 | 16.5 | 27.2 | 27.0 28.3 
e A 21.5 | 21.7 | 21.6 | 227 | 21.2 | 21.0 | 30.0 | 29.5 29.4 
¡A NS duse O AA. 82| 8.2| 8.2| 8.2 7.6| 8.0 6.5 6.8 6.5 
Total domestie 2-2. 56.0 | 55.6 | 56.8 | 53.3 | 50.7 | 52.0 | 71.2 | 70.1 70. 7 
Buckwheat No. 1.2.22. eee 13.7 | 13.5 | 13.0 | 15.0 | 14.1 | 14.0 | 12.9 | 13.1 12.7 
Buckwheat No. 2 (Rice)... eee 9.2] 8.7 8.6; 85] 8.6 8.7 6.5 6.5 6.8 
Buckwheat No. 3 (Barley).................... 10.4 | 10.1 93 | 13.9 | 14.6 | 14.4 6.3 6.8 6.5 
Buckwheat No. A... 3.3 5.6 6.4 6.8 9.0 6.8 2.1 1.7 1.4 
Other (including silt)......................... 7.4 6.5 5.9 2.5 3.0 4.1 1.0 1.8 1.9 
Total steam... e ------ eee 44.0 | 44.4 | 43.2 | 46.7 | 49.3 | 48.0 | 28.8 | 29.9 29.3 
Total 
Size Sullivan County 
Excluding Sullivan| Including Sullivan 
County County 
Lump ! and Broken... leren loo 0.3| 0.5| 0.5| 0.3] 0.5 0.5 
4 A A A A E A ER 6.3 5.8 6.0 6.3 5.8 6.0 
¡al A A A A 18.9 | 85 | 20.5 | 22.0 | 21.7 | 22.5 | 22.0 | 21.7 22.5 
Chestnüt A mes PeaEveSCEE iie. 20.8 | 29.7 | 30.9 | 25.8 | 25.1 | 24.9 | 25.8 | 25.1 2.9 
EE 123 | 15.4 | 10.9 | 7.4 | 7.3| 7.4 | 7.4 | 7.3 7.4 
Total domestic... eee 52.0 | 53.6 | 62.3 | 61.8 | 60.4 | 61.3 | 61.8 | 60.4 61.3 
Buckwheat No. 1.....------------------------ 16.4 | 10.2 | 8.0 | 13.9 | 13.5 | 13.3 | 13.9 | 13.5 | 13.3 
Buckwheat No. 2 TON "ve E cT pP alan 30.2 sO eet 7.8 7.7 7.8 7.8 7.7 7.8 
Buckwheat No. 3 (Barley).................... ll 9.8 | 10.3] 9.9] 9.8 | 10.2 9.9 
Buckwheat No, A... e O S ee 4.0 6.1 4.3 4.0 5.1 4.3 
Other (including silt)................ . -.-... 1.4 | 35.6 | 29.7 | 2.7| 30| 3.4| 27| 3.1 3.4 
Total steam... sees Sent se wierd 48.0 | 46.4 | 37.7 | 38.2 | 39.6 | 38.7 | 38.2 | 39.6 | 38.7 


1 Quantity of Lump included is insignificant. 
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TABLE 10.—8izes of Pennsylvania anthracite shipped from breakers to points 
Ser and inside anthracite-producing area in 1948, by regions, in percent 
of tot 

[Note that shipments of dredge and washery coal are not included] 


Percent of total shipments 


Lehigh reglon Schuylkill region | Wyoming region 


Size 
Lump ! and Broken... ee 081 01) 08] 07] 0.2| 07| 02| 0.4 0.2 
EENEG 5.7 2] 54| 5.8 3] 5.4] 6.3 .2 5.6 
SOV Gs Sa a a ee ME SN 20.5 {| 4.0] 19.6] 16.5] 631) 15.7] 2.3] 50] 25.5 
Chestnut. as 21.6 | 31.0 | 22.1 | 21.0 | 17.7 | 20.8 | 29.4 | 22.5 28.6 
pj. RE IA A IAN 82|34.7| 9.6] 80/189) 86| 6.5 | 28.5 9.1 
Total domestic......... 2. Lll lll c. 56.8 | 70.0 | 57.5 | 52.0 | 40.4 | 51.2 | 70.7 | 56.6 69.0 
Buckwheat No. 1......... LL LL LLL c Ll sell 13.0 | 14.6 | 13.1 | 14.0 | 7.3 | 13.5 | 12.7 | 15.4 13.1 
Buckwheat No. 2 (Rice) --------------- 8.6|11.6| &87| 87] 39| 84] 68] 9.3 7.1 
Buckwheat No. 3 (Barles) 9.3] 38| 9.0 | 144 | 5.6 |13.8| 6.5 | 16.0 7.6 
Buckwheat No. A. 6.4| (3) 61| 6.8] 37.9} 9.0] 1.4] 1.2 1.4 
Other (including silt) o oocococcocoo... 5.9 |- 5.6 | 41 | 49| 41 19] 1.5 1.8 
JE ÓN 43.2 | 30.0 | 42.5 | 48.0 | 59.6 | 48.8 | 20.3 | 43.4 | 31.0 
Total 
Size Sullivan County 
Lump ! and Broken.......... Lc c ccc c | LLL] 2. |- —-- 0.5 0. 6 
y AAC AAA EE, AA OO [OA 5.5 5.5 
RU Ve A Se 20.5] 19.0 | 20.2 21.0 20.9 
Chestnut.. accuse RS ÓN 30.9 | 32.0 | 31.1 24.6 24.7 
[i MEG OL PN MEUS UP AA 10.9 | 26.0 | 14.5 9.0 9. 0 
Total domestic. .....--.-- 62.3 | 77.0 | 65.8 | 61 60.6 60. 6 
Buckwheat Not 2... 2 LLL c c Ll cl sell 8.0} 60] 7.3] 13.3 | 129 | 13.2 13.2 
Buckwheat No. 2 (Rice)....... 2 LLL lok 18.0] 42| 7.8] 80] 7.8 7.8 
Buckwheat No. 3 (Barley)............-. 2c. |... -..|.2[L—|]..—— | 9.9 | 11.7 | 10.1 10.1 
Buckwheat No. A LLL Llc lll LLL A Me EEN hon 4.3|11.9| 5.0 5.0 
Other (including silt).....................-. 29.7 |...-.. 227 | 3.4| 23] 3,3 8.3 
34.2 | 38.7 | 46.8 | 39.4 39. 4 


$ Quantity of Lump Included is insignificant. 
2 Less than 0.005 percent. 


Before 1930 anthracite was produced only by companies who 
owned or leased the coal lands. During the depression in the eet? 
1930's, unemployed miners began to mine anthracite in the Lehig 
and Schuylkill regions from lands of the operating companies and 
transported the coal to market by truck. Before 1941 this coal, gen- 
erally referred to as “bootleg coal", was not included in the production 
statistics of the Pennsylvania anthracite industry compiled by the 
Bureau of Mines. In 1941, however, the anthracite industry began 
to purchase run-of-mine coal from the so-called ‘‘bootleggers’’ for 
preparation and shipment to market. In 1948 these purchases to- 
taled 544,475 net tons. As it has been ruled impractical to segregate 
the purchased anthracite from the output of the industry proper, it 
is included in the various production tables in the Minerals Yearbook 
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chapters on Pennsylvania anthracite for 1941-48. As a result, the 
production statistics for the last 8 years are not exactly comparable 
with those of previous years. To compute the output per man per 
day for the anthracite industry, it was necessary to deduct these 
pura from the total tonnage shipped by the recognized industry, 

use adequate data on man-days required to produce the ‘‘boot- 
leg”” coal are not available. Details on this procedure are discussed 
in the Employment section of this chapter. 

By Weeks and Months.—Tables 11 and 12 summarize weekly and 
monthly production of anthracite in 1948. Statistics on current out- 
put are estimated from records of carloadings and from reports obtained 
from trade sources. The weekly and monthly figures have been 
adjusted to the annual total as ascertained by direct mail canvass of 
the operators. 


TABLE 11.—Estimated weekly production of Pennsylvania anthracite in 1948 


Week ended— Net tons Week ended— Net tons 
Jn PA A 1 264,000 || July 17............................-.- 1, 071, 000 
bl nn eR M AAN 1,102,000 | IA Re puse EIOS 1, 193, 000 
jy GEN 1, 212, 000 EE 1, 233, 000 
A O A , 182,000 || A ne ecee Ec 1, 165, 000 
s d AA A ned. 1, 169, 000 E EE 1, 201, 000 
FB. A seoocsReduaaos 1, 172, 000 vA PUES EFE EN ME 1, 172, 000 
E A E 1, 039, 000 28 A eras ee 1, 173, 000 

A TEE UR RISE v, 1,231,000 || Sept. A 1, 164, 000 
y. PAREM RUNE TM AERE E , 240, 000 AAA IE 953, 000 

Máj. Gis EEE 1, 178, 000 j | et toute E eae ce 1, 230, 000 
y AA AA A 216,000: ||- iaa ro ao 1, 202, 000 
deeg 1,184,000 || Oct. 2.................-..........-.. 1, 235, 000 
cop lo: 893, 000 ENDE SUR MMC MEETUPS 1, 190, 000 
A E cue eof NE 857, 000 E 1, 225, 000 
A O E E 851, 000 sal -1,187,000 

| iy AAA A O neues 1, 055, 000 aU A AN A 1, 016, 000 

E A A A 1, 164,000 || Nov. 6.......................-...-... 864, 000 
A earn Oat iP 1, 130, 000 1j AE A ee acid 1, 153, 000 
' eee dos A II 1, 134, 000 LEE 1, 207, 000 

E A EA 1, 208, 000 7 | A A A 1, 041, 000 
"f NEHME ESA 1,185,000 || Det: E 1, 139, 000 
Lae Sooke conatus Wace ipM 1, 200, 000 O SE 947, 000 
a 6 E A A 1, 012, 000 E AA A 941, 000 
acu d au sa iiie eR DA a eau E 1, 212, 000 EE 969, 000 

A E IARE d 1, 182, 000 A A a mesdug ium sQe 932, 000 

ro ETHIC NDA 1, 118, 000 ——— 
July- AA 10 on Calendar year.......---.------.. 57, 140, 000 


1 Figures represent M a of working days in that part of week included in the calendar year 1948. Re- 
vised total for week of January 3, 1948, was 786,000 tons. 


TABLE 12.—Estimated monthly production of Pennsylvania anthracite, 1941-48, 
in thousands of net tons ! 


1942 1943 1944 1945 1946 1947 1948 

4,560 | 4,466 | 4,970 | 4,219 | 4,968 | 5,172 4, 929 
4,801 | 5,203 | 5,811 | 4,471 | 4,774 | 4,254 4, 682 
5,116 | 5,855 | 5,512 | 5,269 | 5,476 | 4,084 4, 035 
5,185 | 5,337 | 5,141 | 5,124 | 5,069 | 4,293 4, 445 
4,873 | 5,219 | 5,781 | 2083 | 5,453 | 4,564 4, 874 
5,153 | 3,244 | 5,558 | 5,667 | 3,625 | 4,624 4, 597 
5,374 | 5,698 | 4,905 | 4,944 | 5,248 | 4,098 4,372 
6,212 | 5,653 | 5,558 | 4,656 | 5,428 | 5,011 5, 129 
5,459 | 5,474 | 5,380 | 4,640 | 5,033 | 5,158 5, 015 
5,132 | 5,359 | 5,538 | 5,304 | 5,393 | 5,524 4, 969 
4,824 | 4,140 | 5,029 | 4,559 | 4,975 | 4,629 4, 687 
4,639 | 4,906 | 4,518 | 3,098 | 5,065 | 4,879 4, 506 


— > o | ss | o | o | gg 


Total_____-_-...-.......-.---_| 56,368 | 60,328 | 60, 644 | 63,701 | 54, 934 | 60, 507 | 57, 190 


S 
8 


1 Production is estimated from weekly carloadings as reported by the Association of American Railroads 
and includes mine fuel, coal sold locally, and dredge coal. cludes in 1941-48 some “‘bootleg’’ coal purchased 
by legittimate operators and prepared at their breakers. 
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Culm-Bank Coal.—Output of culm-bank coal totaled 5,623,779 tons 
in 1948, a decline of 12 percent from the production from this source 
in 1947. The production of coal from culm banks has been declining 
consistently since the record output of 9,600,180 tons in 1944. As the 
available supply of culm-bank coal is limited, it can be expected that 
the tonnage of anthracite recovered from this source will drop sub- 


stantially in the next few years. Tables 13 and 14 give details on 
culm-bank output. 
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TABLE 13.—Production of Pennsylvania anthracite from culm banks, by regions, 
1933-48, in net tons 


Year Lehigh Schuylkill | Wyoming County Total 
a dd ENEE 301, 222 1, 662, 959 1, 074,059 |._...--...... 3, 038, 240 
LV A EE 185, 213 1, 332, 503 625, 516 |............ 2, 143, 232 
qe SE 192, 7 1, 748, 960 760, 718 1. ------ 2. 702. 468 
1036. eu as RcE E da 136, 058 2, 532, 116 525,798 |... 3, 193, 972 
py EUER COD MC REOR 101, 239 2, 178, 482 442,878 lolo... 2, 722, 599 
jj MEE A A DO 53, 037 1, 941, 896 345, 511 |1...........- 2, 340, 444 
joi P CREE MENS 64, 180 2, 159, 548 360, 086 |........---- ,814 
Är AA A a 192, 878 2, 109, 557 480, 603 J..e- 2 
1041. ANN A IA 326,755 2, 881,049 449, 062 |... ..----- 3, 656, 866 
1942- EREMO ROLE EIA 745, 934 3,529, 757 459, 373 lo... 4, 735, 064 
1048 SEET ENER 1, 944, 047 4,577,917 1,041,841 19, 893 7, 583, 698 
TOM EE 2, 125, 317 5, 787, 036 1, 673, 994 13, 833 9, 600, 180 
Mi EEEE a 2, 086. 864 4, 936. 907 1,728, 440 34, 448 8, 786, 659 
O a a EE 1,875, 590 4,752, 141 1,780, 874 22, 487 8, 431, 092 
AAA due Pr Ea eae 1, 044, 501 3,947,016 1, 409, 217 2, 912 6, 403, 646 
E A de 796, 114 3, 729, 542 1, 098, 123 |............ 5, 623, 779 


Northern 


11, 156, 489 
1 3 996, 037 
1 856, 247 

2 525, 732 
393, 787 


Eastern 
Middle 


743, 867 
2 608. 876 
708, 012 
249, 151 
152, 827 


! A small quantity of culm-bank coal was put through breakers in Sullivan County. 


3 Includes some washery coal. 


Historical Statistics.—Historical data on the Pennsylvania anthra- 
cite industry, 1890—1948, are given in table 15. 
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‘*Bootleg’’ Coal.—A survey by the Anthracite Committee in 
March 1949, revealed that 772 “bootleg” mines employing 2,617 men 
were active, whereas, on the same date in 1948, 835 mines employing | 
2,825 men were operating. There were 12 fatal accidents in 1948 
compared with 15 in 1947. The production of anthracite from these 
operations totaled 1,839,227 tons, an increase of 13 percent over 1947. 
This output was the highest from this kind of mining since 1943. 
The record “bootleg” production was 6,300,000 tons in 1941. Details 
ELM mining for the period 1941-48 are given in tables 16 
and 17. 


TABLE 16.—Production, purchases by recognized operators, and fatalities at 
**bootleg'' operations in the Pennsylvania anthracite industry, 1941-48 


Purchased 


Purchased 


for prepa- Num for prepa- | Num- 
Y ear Production| ration by | ber of Y ear Production| ration by | ber of 
(net tons)! | recognized | fatali (net tons) ! | recognized | fatali 
operations | ties! operations | ties! 
(net tons)? (net tons)? 
19) soo soos ot 6, 300,000 | 1,902, 481 61 || 1945_-.-.2 1, 026, 000 260, 342 16 
1M EE 3, 931, 000 2, 616, 839 45 || 1946...-..-.-.... 1, 448, 529 352, 112 19 
IMI... 1, 912, 467 1, 265, 617 22 || 1947_.......-..-. 1, 634, 635 604, 15 
UV BEN 1, 332, 957 506, 842 21 || 19048... .......... 1, 839, 227 544, 475 12 


l Anthracite Committee, Harrisburg, Pa. 
1 4s reported to Federal Bureau of Mines. 


TABLE 17.— Number of men employed in ‘‘bootleg’’ operations in the Pennsyl- 
vania anthracite industry, 1941—49 


[Anthracite Committee, Harrisburg, Pa.) 


Average Average 
Number of Number of 
Date of survey “bootle DU Ro Date of survey “bootleg” E 
operations ployed operations ployed 
Mar. 31, 1941.............. 3, 006 10, 762 || Mar. 7, 1945...........- BZ 502 1,806 
Miyl, 10471... 2, 029 7,554 || Mar. 30, 1046.-...-.--- 22 526 1, 939 
Dec. 15, 1H e 1,363 4,967 || Mar. 31, 1947.............- 863 2, 817 
Apr. 20, 1943. ........... 1, 065 3,607 || Mar. 31, 1948 oooooo.... 835 2, 825 
(ct. 14, LOAD. e 791 2,725 | Mar. 31,1949.............. 772 2, 617 
Mar. 31, Lä --------- 652 2, 220 


VALUE OF SALES 


An amended agreement between the anthracite operators and the 
United Mine Workers of America, effective July 1948, granted a 
substantial wage increase to the mine workers; and, largely because 
of increased mining costs occasioned by this increase, the average sales 
realization on breaker shipments advanced from $7.65 per net ton in 
1947 to $8.67 in 1948. When colliery fuel, washery coal, local sales, 
and river coal are included, the average per ton value of the 1948 
production is $8.17 compared with $7.22 in 1947. The average sales- 
realization figures in this study represent value at the breaker, washery, 
or dredge reported by the producing companies. The company is re- 
quested to “estimate value of the product not sold,” and to "exclude 
selling expenses" in making its report. From this it will be seen that, 
when & producing concern sells its output to & separately organized 
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sales company, the value reported will exclude the margin of the sales 
company and may therefore be somewhat less than the circular price 
&t which the coal is placed on the general market. "This fact should 
be borne in mind in considering the variations in value among different 
regions for the same sizes of coal, as shown in the tables. See tables 
18 to 20 for sales-realization and value data. 


TABLE 18.—Average sales realization per net ton on Pennsylvania anthracite 
shipments from breakers, 1946—48, by regions and sizes 


[Value does not include margins of separately incorporated sales companies] 


Lehigh region Schuylkill region Wyoming region 


Size 
1946 | 1947 | 1948 | 1946 | 1947 1948 | 1946 | 1947 | 1948 
Lump ! and Broken... $9. 14| $10. 21/$11. 47| $9.43| $10. 10| $11.09! $9.26| $9. 587/$11.06 
A AS Ae Lp E 9.32, 10.23| 11.42) 9.48| 10.11| 11.22| 9.33| 10.01! 11.15 
LH dn EE 9.42| 10.23| 11.44| 9.52| 10.02| 11.34| 9.33 9.98| 11. 24 
Cheetnut _.-.-2- ee 9.40) 10.24) 11.45) 9.54) 10.07) 11.38] 9.34 9.98] 11.20 
WEE 7.7 8.44| 9.50| 7.89 8.17| 9.33| 7.74 8.19, 9.31 
Total domestie oooo....- 9.15| 9.97| 11.16) 9.27; 9.77| 11.03| 9.19| 9 8r 11. 04 
Buckwheat No. 1___...--.---------------- 5.51| 5.97| 6.52 5.55| 5.76, 6.39| 5.51] 5.81) 6.50 
Buckwheat No. 2 (Ba RI eK eee 4.501 4.93) 5.53| 4.54| 4.78) 5.37| 4.52| 4.84] 5.48 
Buckwheat No. 3 (Barley)...............- 3.09) 3.57| 4.14| 3.09| 3.52| 4.03| 3.16| 3.63) 4.15 
Buckwheat No. A 2.26 2.65| 2.96) 2.14 2.39 2.84] 1.85 2.49; 3.01 
Other (including silt)..................... 1.95| 2.21| 2.50| 1.83; 2.16| 2.68| 1.86| 1.74) 213 
Total steam... 3.88 4.25) 4.73| 3.94 4.09] 4.68| 4.38 4.67} 5.30 
Total all sizes............--...------ 6.83| 7.43| 8.38| 6.78] 6.97| 7.98| 7.81] 8.27| 9.35 
Total— 
Bize Sullivan County 
Excluding Sullivan | Including Sullivan 
County County 
Lump ! and Broken...................... |.-....]. -.....]---..- $9. 23. $10.07| $11.19; $9.23| $10. olei. 19 
s. IMMUNE 9.38| 10.08| 11.22| 9.38| 10.08, 11.22 
BÜOVES . cruces EE $9.19| $11.36; $9.67| 9.40| 10.03) 11.30! 9.40| 10.03| 11.29 
Chesthüt. osos eil 9.13} 10.20! 9.59| 9.42| 10.05| 11.30, 9.42) 10.05| 11 29 
Poa i i ee pete EE 7.95 9.28) 7.86) 7.79) 8.23 9.36, 7.79| 8.23) 9.35 
Total domestic...................... 8.87| 10.12| 9.31| 9.21 9.82 TET 9.21 9.82| 11.05 
Buckwheat No. 1_.__...---.-------------- 4.70| 3.98] 5.99; 5.53 5.82 6.46 5.53 5.82 6.46 
Buckwheat No. 2 sech See 2.62; 3.14,...... 4.592; 4.83) 5.45) 4.52| 4.83| 5.45 
Buckwheat No. 3 (Barley)................|- ----.|- -----.|------ 3.11| 3.56| 4.09! 3.11) 3.56) 4.09 
Buckwheat No. 4.2 oou coc acoso | eleme loe ee 2.09} 2.46; 2.89 2.09 246 289 
Other (including silt)....................- 1.75 1.93| 4.10, 1.90 2.06| 2.49) 1.90 2. der 2 50 
Total steam... e 3.31 2.39: 4.50, 4.08 4 32 4. 90 4.08; 4.32, 490 
Total all sizes.____._...---.--------- 6.20| 6.54 7.50 7.95| 7 65 8. e 7.25 7 e 8.67 


1 Quantity of Lump included is insignificant. 


COAL— PENNSYLVANIA ANTHRACITE 317 


TABLE 19.— Average sales realization per net ton on Pennsylvania anthracite 
shipments from breakers to points outside and inside anthracite- producing 
area in 1948, by regions and sizes 


[Value does not include margins of separately incorporated sales companies] 


Lehigh region Schuylkill region Wyoming region 
Size Bold | T ocal Sold | pocal Sold | ocal 
outside} ailes | Total [outside | le | Total [outside| les | Total 
region region region 
Lump ! and Broken........| $11.47 | $11.14 | $11. 47 | $11.09 | $11.04 | $11.09 | $11.06 | $10.74 $11.00 
hae oh ahs eet 11. 42 11. 85 11. 42 11. 22 11. 28 11. 22 11.15 12. 57 11. 16 
Store o or eue au 11. 44 11. 79 11. 44 11.34 11.36 11.34 11. 24 11.83 11. 25 
Chestnut...............-... 11. 45 11. 95 11. 49 11.38 11. 44 11.38 11. 20 11. 75 11. 25 
EE CMM SM EA ERN 9. 50 9. 97 9. 59 9. 33 9. 23 9.32 9.31 9.79 9. 49 
Total domestic........ 11.16 10. 96 11.15 11.03 10. 55 11.00 11. 04 10. 76 11.01 
Buckwheat Nol 652| 7.08| 6.55| 6.39| 6.55| 640| 650| 690| 656 
Buckwheat No. 2 ( Rice)... 5.53 6. 12 5.57 5.37 5.40 5.37 5. 48 5. 84 5. 54 
Buckwheat No. 3 (Barley).. 4. 14 4. 49 4.15 4. 03 3. 89 4. 03 4.15 4.51 4. 24 
Buckwheat No. 4..........- 2. 96 3.07 2. 96 2.84 2. 68 2. 79 3.01 2. 63 2.97 
Other (including silt). ...... 2. 50 |... 2. 50 2. 68 2. 61 2. 67 2. 13 1.99 211 
Total steam........... 4.73 6. 38 4.79 4. 68 3. 44 4. 57 §. 30 5. 50 §. 33 
Total all sizes... 8.38 | 9.59 | 8. 44 | 7.98 | 6.31 | 7.86 | 9.35| 8.48 | 9.25 
Total 
Size Sullivan County 
Excluding Sullivan Including Sullivan 
County County 

Lump ! and Broken. .......|........] .......].......- $11.19 | $10.81 | $11.17 | $11.19 | $10.81 | $11.17 
) Ce 1g A A II A AA E 11. 22 12. 01 11. 22 11. 22 12. 01 11. 22 
o D h o o Lu A decr. $9. 67 $9. 50 $9. 63 11.30 11. 66 11.30 11. 29 11. 64 11.30 
Chbeemut .....-.---- 2. --- 9. 59 9. 50 9. 57 11.30 11.7 11.33 11. 29 11. 69 11.33 
OA eo oe ee 7. 86 7.26 7.60 9.36 9.71 9.45 9.35 9.70 9. 44 
Total domestic........ 9.31 8.74 9.15 11.05 10. 74 11.03 11.05 10.73 11. 03 
Buckwheat No. 1........... 5.99 5. 20 5.87 6. 46 6. 86 6. 50 6. 46 6. 86 6. 50 
Buckwheat No. 2 ( Rice)....|........ 3.00 3. 00 5. 45 5. 82 5. 48 5.45 5.80 5. 48 
Buckwheat Noe3 (Barley)..|........|.-......|]..-.-.-. 4.09 4.42 4.12 4. 09 4.42 4. 12 
Buckwheat No. 4...........| 2... lacio loo 2. 89 2. 68 2. 85 2. 89 2. 68 2. 85 
Other (including silt)....... 4.10 |........ 4.10 2. 49 2.37 2. 48 2.50 2.37 2. 49 
Total steam... 4. 50 3. 48 4.34 4.90 4. 79 4.89 4. 90 4.79 4. 89 
Total all sizes... .....- 1.50 7.53 1.51 8. 67 7.95 8. 61 8. 67 7.95 8. 61 


1 Quantity of Lomp included is insignificant. 
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TABLE 20.—Average value per ton of Pennsylvania anthracite shipments, local 
sales, colliery fuel, and total production, 1947-48, by regions ! 


[Values include washery and dredge coal] 


1947 1948 


1 Value given for shipments {s value at which coal left possession of producing company and does not 
include margins of separately incorporated sales companies. 


SHIPMENTS 


The data shown in table 21 were furnished voluntarily to the 
Bureau of Mines by producers, wholesalers, and dock operators and 
represent the seventh in a series of reports on the distribution of 
Pennsylvania anthracite. Distribution data are collected on a coal- 
year basis, as it more nearly corresponds with the heating season; 
therefore, no direct comparison is possible with annual statistics pre- 
sented elsewhere in the chapter on production, method of movement, 


etc. 

Reported shipments of anthracite in the 1948-49 coal year totaled 
48,407,035 net tons, as compared with 55,362,344 tons for the 1947—48 
coal year. 'The sharp decline was due largely to the fact that the 
winter of 1948-49 was one of the warmest on record, to competition 
of other fuels, and to a marked decrease in shipments to Europe. 
The Canadian market remained virtually unchanged, however, as 
is evidenced by the 4,389,355 net tons reported for the 1948-49 coal 

ear. As indicated in the table, all consuming areas except the Lake 

tates show a decline in tonnages received during the 1948-49 coal 

ear; however, due to influence exerted by the drop in exports to 

urope, the percentages shown for areas in the United States and 
Canada are higher than for the 1947-48 coal year. 
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Anthracite shipments from the mines to destinations in the United 
States declined less than 1 percent in 1948 as compared with 1947, 
according to data compiled from records of the Pennsylvania State 
Department of Mines. In 1948, 83 percent of the shipments destined 
to points in this country moved from the mines by rail and 17 percent 
by truck, as compared to 85 and 15 percent, respectively, in 1947. 
Pennsylvania received 84 percent of the truck shipments in 1948, 
New Jersey 8 percent, and New York 6 percent. Anthracite rail 
shipments, by States of destination for 1945-48, are shown in table 
22 and the movement of anthracite by truck in 1948, by months and 
States of destination, in table 23. 


TABLE 22.—Rail shipments of Pennsylvania anthracite, 1945—48, by destinations, 
in net tons 


[Pennsylvania Department of Mines] 


Destination 1945 1946 1947 1948 

Now England States..................- 4, 867, 051 5, 367, 460 4, 456, 476 4, 600, 429 
New York. en. 13,867, 150 15, 440, 475 14, 530, 238 14, 526, 250 
New Jersey A 7, 963, 782 7, 945, 666 6, 697, 055 6, 213, 667 
Pennsylvania. .------------------------ 9, 647, 371 11, 360, 229 10, 138, 523 9, 706, 429 
Dela waro- EI oasis 297, 056 287, 173 295, 288 283, 106 
LE A EE 784, 863 918, 195 830, 546 626, 948 
District of Columbia..................- 269, 278 280, 324 228, 383 214, 291 
ed 128, 642 126, 187 116, 650 118, 611 
A A UI LER ue 109, 508 96, 179 98, 729 118, 735 
Indis NA- ssania aai 87,123 100, 077 78, 303 94, 402 
IllinolS-:2i2.-:22m242-0c2eL-995s205:23z 529, 549 343, 354 2R5, 648 286, 888 
St EE 470, 501 524, 066 486, 975 627, 366 
MINNESOTA ciber 108, 210 55, 231 19, 749 48, 683 
Michifan- ee 239, 031 285, 351 354, 643 351, 304 
Other States: ¿o deiere 72,573 65, 502 62, 575 57,070 

Total United States.............. 39, 441, 688 43, 195, 469 38, 679, 781 37, 874, 269 
eu EE 3, 059, 062 3, 818, 303 3, 828, 980 3,977, 698 
Other foreign eountriesg. 16,079. — 1, 854, 042 913, 920 

Grand total--------------------- 42, 516, 829 47, 013, 772 44, 362, 803 42, 765, 887 


TABLE 923.— Truck shipments of Pennsylvania anthracite in 1948, by months and 
by States of destination, in net tons ! 


Destination January | February| March June July 
Pennsylvania: 
Within region. . ---.-----.-- x 259, 491 | 259, 914 
Outside region... .-........ 200, 80: 5 194,721 | 171, 425 
New York. 22-2205 asnuta 41, 233 
New Jersey -.------------------ 46, 431 
Delaware. ....----------------- 998 
Te EE 5,025 
District óf Colüumbis.. E O EA AA 68 
Other States... .---------------- 1,370 
Total: 1948............... 724, 253 : 526, 464 
1947... 681, 035 472, 430 j 566, 736 


See footnotes at end of table. 
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TABLE 23.— Truck shipments of Pennsylvania anthracite in 1948, by months and 
by States of destination, in net tons !—Continued 


Percent 
Septem- Novem- | Decem- 
Destination August Gr October ber ber Total para 


— | ES | ES | E |S EA rte 


Pennsylvania: 


Within region..............| 218,978 | 270,281 | 365,890 | 305,457 | 444,740 | 4,100, 390 53.9 
Outside region............. 178,482 | 182,027 | 218,887 | 182,694 | 214,019 | 2,309, 560 30.3 
New York. E 32, 549 38, 564 50, 719 31, 033 48, 193 477, 652 6.3 
New Jersey.. .----------------- 44, 605 45, 054 49, 785 34, 451 37,174 592, 311 7.8 
Pel- A A 1, 091 973 2, 562 1, 902 , 396 29, .4 
Mars SOG sc ef 5, 867 6,171 9, 204 5,123 6, 026 82,017 1.1 
District of Columbia. ll UA AAA (2) 
Other States... .....-.-..-.-.--- 1,372 2, 048 2, 461 1, 997 2, 506 18, 552 2 
Total: 1948...-.......... 482,944 | 545,118 | 699,617 | 562,657 | 755,014 | 7,610,195 100.0 
¡E AAA 389,878 | 488, 443 | 605,141 | 602,535 | 739,863 | 6, 961, 684 100. 0 


1 Compiled from reports of Pennsylvania Department of Mines. 
? Less than 0.05 percent. 


In the past, the regular annual schedule of the Bureau of Mines 
covering production statistics of the Pennsylvania anthracite industry 
has requested data for “local sales" only on total tonnages sold 
locally within the anthracite rcgion. Los over the Bureau received 
so many requests for local sales data on a size basis that it was deemed 
advisable to insert an item in the 1948 form requesting the industry 
to report local sales by sizes. As indicated in the tables, sales of 
anthracite within the region totaled 4,795,721 tons in 1948. It is of 
interest to note that, of the total local sales shipped (excluding river 
coal), 53 percent consists of domestic sizes, while 47 percent was 
steam sizes. These percentages compare with 60 and 40 percent, 
respectively, for the same size groups of shipments (excluding river 
coal) to points outside the local sales area. In other words, on a 
percentage basis more domestic coal is shipped outside the region than 
is used locally. This is probably accounted for by the fact that 
virtually all industries within the anthracite-producing area use 
steam-size anthracite to generate power. 

Data compiled from records of the Massachusetts Division on the 
Necessaries Of Life and the Anthracite Emergency Tidewater Bureau 
indicate that rail receipts of Pennsylvania anthracite in New England 
increased 3 percent over 1947; tidewater receipts increased 10 percent. 
Details on anthracite movement to New England are given in table 24. 
Loadings at Lake Erie ports and receipts at upper Lake docks increased 
20 and 24 percent, respectively, over 1947. The substantial gain in 
Lake Erie oadings i in 1944-48 over previous years can be attributed 
largely to the increased use of the smaller steam sizes of anthracite by 
briquet manufacturers in the Great Lakes region. 

Shipments of anthracite from the Lehigh, Schuylkill, and Wyoming 
regions, 1850-1948, inclusive, are presented graphically i in figure 1. 
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1880 1890 1900 1910 1920 1930 1940 1950 | 
FIGURE 1.— Anthracite shipped from the Lehigh, Schuylkill, and Wyoming regions, 1850-1948. 


TABLE 24.—Receipts of anthracite in New England, 1917, 1920, 1923, 1927, and 
1940-48, in thousands of net tons 


Receipts by tidewater ! Total 
Re- receipts of 
celpts | ports? |. vanis 
by rail! anthra- 
cite 3 
7, 259 1 11, 679 
7, 804 1 11, 324 
8, 102 145 12, 039 
6, 725 106 9, 040 
4, 174 135 4, 687 
4, 870 76 5, 477 
5, 393 139 5, 835 
5, 310 164 5, 721 
5, 836 12 6, 222 
4, 750 (5) 5, 081 
5, 244 |........ 5, 643 
4, 498 |........ 4, 738 
4, 046 |........ 4, 863 


! Commonwealth of Massachusetts, Division on the Necessaries of Life. 
2 U. 8. Department of Commerce. 
3 Total receipts by rail and by tidewater less imports. 


* Data not available. 
CONSUMPTION 


§ Less than 1,000 tons. 

Apparent consumption of anthracite in the United States in 1948 
totaled 50,200,000 tons, an increase of 4 percent over 1947. Apparent 
consumption is calculated on the basis of production, plus imports, 
minus exports, and changes in producers' stocks, but no attempt is 
made to reflect changes in retail dealer stocks, as data for this group 
are incomplete. In the absence of complete data on dealers’ stocks, 
it is obviously impossible to measure actual consumption; however, 
in view of the extremely mild weather prevailing throughout the win- 
ter of 1948-49, it must be concluded that actual consumption was 
considerably lower than apparent consumption. Consumption by 
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class 1 railroads in 1948 totaled 905,063 tons, a decline of 4 percent 
from 1947; electric power utilities consumed 3,965,965 tons, an increase 
of almost 13 percent. Anthracite used in the manufacture of fuel 
briquets and packaged fuel increased to 1,151,752 tons in 1948, a gain 
of 8 percent over 1947. 

Competitive Fuels in the United States and Principal Markets.—Of 
the total shipments of anthracite to points in the United States in 1948, 
about 96 percent was destined to the New England and Middle Atlan- 
tic States, Maryland, Delaware, and the District of Columbia. Data 
on the consumption of all fuels in this market are not available; how- 
ever, apparent consumption of anthracite, domestic coke, briquets, and 
heating and range oils, in terms of anthracite, totaled 95,927,000 net 
tons in 1948, an increase of 5 percent over 1947. All of the gain was 
the result of increased consumption of heating and range oils. Fuel 
oil surpassed anthracite consumption in this area for the first time in 
1947 on an equivalent B. t. u. or heating-value basis and, in 1948, 
accounted for 52 percent of the total consumption of the fuels indicated 
in table 25. 

As indicated in table 26, supplies of various fuels generally used for 
space-heating purposes in the United States in 1948 increased over 
SCH a substantial gain being indicated in sales of heating and range 
0 


TABLE 25.—Apparent consumption of anthracite and selected competitive fuels 
in the principal anthracite markets, 1945—48 


[Thousands of net tons) 
New Penn- District Percent 
New New Dela- | Mary- 
Fuel Eng- syl- of Co- | Total | of total 
land | York | Jersey | venis | Ware | land |iumbia fuels 
Antbracite 
All users: ! 
1945 A 214, 488 | 13 8, 666 | 15, 776 343 868 270 | 45,278 56. 5 
1946... ..-.....-.-- 5, 367 |216, 103 | 18, 663 | 17, 525 322 980 281 | 49, 241 56.0 
e AAA 4, 457 |214, 924 |17,177 | 16, 127 316 895 228 | 44, 124 48.3 
| tC; eee ce eee 4, 600 |215, 004 806 | 16, 116 313 709 215 | 43, 763 45.6 
Imports: 3 
A A O A A AR O O E ($) (5) 
19460 AI, EA IS A APIO PE PO AO DEA Ee 
DOR AAN A AA A A EE ARAN 7 P 
jh", 5. NM PEA PA rne eM rrr AA l| zat 1 $) 
Briquets: 
Domestic use 
e 67 16 52 3 10 2 233 3 
1946... A 121 94 28 50 4 21 2 320 4 
1947. ege 49 49 32 126 1 29 2 288 3 
jh; AAA 59 44 26 88 1 24 8 245 3 
Imports: 3 
e A A A A A EE, AA WE (n e 
1045. 7 A E ER A A PA AA A A EN 4 i 
y TAE esuada E PA utc ctis ES GEN (4) 5 
Er E E aR PONCE A ES A EE AS IS A A 
Coke 
Domestic use 
ke AAA 1,371 | 1,375 552 334 5 2 2 | 3,641 4.8 
1046 cas 1, 085 987 469 291 5 (4) 2, 840 3.2 
J947 conos 834 693 407 220 (4) lo 2,155 2.4 
OAR os EE 778 689 386 242 AA D, oe 2, 096 2.2 
Imports: 3 
1945- osa 1 10 NA eset esa A A 20 $) 
EEN (4) A AA E A RE 11 5 
AAA We Y ER AA PS E EN AA 1 M 
1948... ......-.....- 1 EI AS E O EE 39 i 
Ou: Heating and range: $ 
e A 11,205 | 10,095 | 5,037 | 2,728 154 | 1,138 684 | 30, 039 38. 6 
be AE 12, 924 | 11,554 5, 713 3,175 184 1, 327 665 | 35,542 40.4 
E A 16,855 | 12, 940 7,153 4, 880 257 1, 929 793 | 44, 807 49.0 
10468 AE 18, 652 | 14,390 | 8,224 | 5,207 278 | 2,256 776 | 49, 783 51.9 


See footnotes at end of table. 
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TABLE 25.—Apparent consumption of anthracite and selected competitive fuels 
in the principal anthracite markets, 1945—48— Continued 


[Thousands of net tons] 


New d Penn- District Percent 
Fuel Eng- n ak eg syl- Lud Mary- of Co- | Total |of total 

land Y | vania lumbia fuels 

Total fuel: Y 

br AA 17,527 | 26,044 | 14, 271 | 18, 890 505 | 2,016 858 | 80, 111 100.0 
EE 19, 497 | 28, 749 | 14,873 | 21, 041 513 2, 333 948 | 87,954 100. 0 
Är EE 22, 196 | 28, 613 | 14, 769 | 21, 353 574 2, 854 1,023 | 91,382 100.0 
E EE 24, 090 | 30,165 | 15, 442 | 21,653 593 | 2,990 994 | 95,927 100. 0 


1 Pennsylvania Department of Mines; illicit coal not included. 

2 An important but undetermined part of anthracite shown as shipped to New Jersey is reshipped to 
New York City. 

3 U. S. Department of Commerce. 

4 Less than 1,000 tons. 

$ Less than 0.05 percent. 

$ Converted to coal equivalent upon basis of 4 barrels of fuel oi] equaling 1 ton of coal. 

? Excludes bituminous coal. 


TABLE 26.— Total supplies of fuels commonly used for space-heating purposes 
in the United States, 1937 and 1945—48 


[Wherever available, figures represent quantity actually consumed for domestic heating or for space heating 
offices, apartments, hotels, schools, hospitals, etc. Where such figures are not available but where the fuel 
is known to be used chiefly for domestic or space-heating purposes, total production (or imports) is shown 
to indicate trend of growth] 


1937 1945 1946 1947 1948 
SOLID FUELS (NET TONS) 
Antbracite: 
Production: 
Shipments of domestic sizes... ........ 29, 092, 074 | 28,610, 174 | 31, 607, 802 | 29, 210, 251 | 29, 509, 890 
Shipments of Buckwheat No. 1........ 6, 859, 707 | 6,651, 171 7,181, 843 | 6,557,076 6, 409, 788 
Shipments of smaller steam sizes !...__.| 10, 250, 463 | 13, 251, 106 | 15, 318, 942 | 15, 285, 086 14, 563, 514 
Localsales.1.2.2. 25e ugereegt 2,981,391 | 4,273,864 | 4,435,536 | 4,232, 871 4, 195, 721 
Total commercial production........ 49, 181, 535 | 52,816,315 | 58, 544,123 | 55, 285, 284 | 55, 278, 913 
EXPO aos 1, 914, 173 3, 691, 247 6, 497, 215 8, 509, 995 6, 675, 914 
Imports for consumption 2............. 395, 737 149 9, 556 10, 350 945 
Fuel briquets 3.2. eee 977,254 | 2,588,819 | 2,841,341 | 2, 923, 223 2, 920, 921 
Packaged-fuel production.................. 146, 037 208, 143 190, 919 182, 881 157, 013 
Coke: 
Oven-coke sales for domestic use....... 7,807, 702 | 6,574,526 | 4,947,085 | 3,917,402 3, 398, 696 
Bechive sales for domestic use... 299, 726 200, 982 149, (48 59, 926 46, 613 
Imports for consumption 2............. 28h, 361 51, 961 52, 188 104, 093 161, 400 
Retort-coke sales. ooooccocoocococcono $ 3530, 700 431, 361 355, 336 282, 066 199, 123 
Petroleum-coke production. ............... 1, 306, 600 2, 023, 000 2, 124, 200 2, 415, 400 2, 898, 800 
Anthracite and semianthracite production 
outside of Pennsylvania. ................ 468, 852 (5) (5) (8) (5) 
Lignite production $ coco. 3, 218,419 | 2,668, 310 | 2,667, 619 | 2,873, 653 C) 
Bituminous-coal sales for domestic use..... (8) (3) (5) (8) (8) 
OIL (BARRELS OF 42 GALLONS) 
Of] sales for heating buildings: 
Range Olen ss a he eh ee 32, 259, 000 | 51,021,000 | 60, 564, 000 | 74,114,000 | 84, 163, 000 
Heating oils (domestic and commer- 
Dal) oco eener 116, 617, 000 1165, 216, 000 |189, 371, 000 |234, 761, 000 | 258, 663, 000 
Liquefied petroleum gases (domestic). ...... 972, 000 | 12, 697, 000 | 18, 059, 000 | 27, 394, 000 | 35, 078, 000 
GAS (MILLION CUBIC FEET) 
Natural-gas consumption for domestic and 
commercial use ll ici 489, 234 837, 499 902, 622 | 1,087,363 | *1, 232, 770 
Manufactured-gas sales for: !i 
Domestic use. cou cocus ure eere 193, 325 


nuc RE ) 311,043 | — 335,369 (1) o 


1 A considerable part of the smaller steam sizes is used by industries, railroads, and publicutilities. 

3 U. S. Department of Commerce. 

3 Production plus imports less exports. 

4 Partly estimated. 

3 Data not available. 

* An estimated one-half of total production shown is used for domestic purposes. 

7 Data not yet available. 

t Exact data not available. 

* Includes all grades of fuel of] used for heating buildings. 

1? Includes gas used for heating offices, hotels, apartments, hospitals, stores, and other large buildings, 
as well as houses. 

l American Gas Association. 
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Mechanical Stokers.—According to the Bureau of the Census, 
United States Department of Commerce, factory sales of class 1 
mechanical stokers for burning anthracite (capacity under 61 pounds 
of coal per hour) increased from 3,364 units in 1947 to 9,524 units in 
1948. les of class 2 stokers (capacity 61 to 100 pounds of coal per 
hour) increased from 391 units in 1947 to 761 units in 1948. Stokers 
for burning anthracite have been improved greatly in the past 2 or 
3 years, and the industry expects sales to increase substantially in the 


future. 
STOCKS 


Producers’ stocks, which totaled 510,610 tons in January 1948, 
declined to a low of 51,043 tons in July but reached 963,839 tons in 
December. Most of the coal in storage was Buckwheat No. 1 and 
smaller, although some domestic sizes were stored in the closing 
months of the year. Stocks on the upper Lake docks totaled 380,024 
net tons on December 31, 1948, an increase of 19 percent over those 
held on the same date in 1947. Stocks held by electric power utilities 
increased 12 percent over 1947, while stocks of class 1 railroads 
declined 16 percent. 


PRICES 


Saward's Journal quoted f. o. b. mine prices for anthracite at the 
beginning of 1948 varying from $10.95 to $11.50 per net ton on 
Broken and Egg; $11.00 to $11.50 on Stove and Chestnut sizes; $9.00 
to $9.55 on Pea; $6.50 to $7.00 on Buckwheat No. 1; $5.35 to $5.95 
on Rice; and $4.10 to $4.35 on Barley size. The mine workers were 
granted a wage increase in July, and to compensate the producers for 
the added costs of production (caused principally by the wage in- 
crease), circular prices were advanced. At the end of the year, the 
quoted price per ton f. o. b mine on Egg was $12.15 to $12.85; Stove 
and Chestnut varied from $12.25 to $12.85; Pea $10.20 to $10.75; 
Buckwheat No. 1 $6.95 to $8.25; Rice $5.95 to $6.65; and Barley 
$4.60 to $4.90. A number of companies normally sell coal from some 
mines or of certain grades at a small premium over the quoted circular 
prices. Details on prices are given in table 27. 

Data compiled from reports of the Bureau of Labor Statistics, United 
States Department of Labor, showing retail prices of anthracite, bi- 
tuminous coal, coke, and heating oils in selected cities, by months, 
for 1948, are shown in table 28. 
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TABLE 27.—Quoted prices per net n Ga Pennsylvania anthracite, December 


[Saward's Journal] 


Egg 

Philadelphia & Reading Coal & Iron Co..... $12. 15 
Hudson Coal Co. ee 12.15 
The M. A. Hanna Co. ............-.........- 12. 20 
Cleveland-Cliffs Iron Co., Ine ) 12. 25 
Delaware, Lackawanna & Western Coal Co.. il 
E CoalSalesCo.,'*WyomingCoal”.| 12.25 
Pattison & Bowns, Inc....................... 12.30 
Dickson Fuel Corp., *Mammoth"........... } 12. 50 
Wilkes-Barre Coal Sales Co. ................. 
Thorne Neale & Co., Inc....................- 12. 50 
Lehigh Valley Coal Sales Co., other than 

“Wyoming coal"... .. -------2----- -2-2-0 } 12. 50 
Payne Coal Co., Ine......................... li 
Jeddo-Highland Coal Co..................... 12.55 
Weston Dodson & Co., Inc................... 12. 55 
Lehigh Navigation Coal Co., other than 

““Greenw coal a 12. 60 
Pittston Coal Sales Co....................... 12. 75 
Tenin Navigation Coal Co., “Greenwood 

EE EE 12 85 


Stove 


1 “Salem Hill" (red ash), $12.85, 
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EMPLOYMENT 


The average number of men employed in the Pennsylvania anthra- 
cite industry in 1948 totaled 76,215, a decline of 3 percent from the 
number employed in 1947. The men worked an average of 265 days, 
and the average annual output per man was 745 net tons, a slight 
increase over the annual per man output of 720 tons in 1947. Of the 
total employees, 54 percent were employed in operations in the Wyom- 
ing region, 17 percent in the Lehigh, and 29 percent in the Schuylkill 
region. 

ata on employment, as shown in this study, do not include workers 
employed in “bootleg” coal-mining operations, conducted principally 
in the Schuykill region. According to the Anthracite Committee, 
2,617 men were working 772 “bootleg” holes in March 1949. Although 
these workers are not included in the employment data, the coal pro- 
duced by some (544,475 net tons in 1948) was purchased by the recog- 
nized industry for preparation and shipment to market, and the coal 
so purchased is included in the production tables of this chapter. 
Complete employment data on the “bootleg” holes from which this 
coal was produced are not available. Therefore, the purchased coal 
was deducted from the total tonnage reported by the operators and the 
resulting net production was then used to calculate the output per 
man per day. Although it is true that men employed at preparation 
plants of the recognized companies were engaged part time 1n the prep- 
aration of this purchased coal for market, the omission of such time 
will not detract materially from the validity of the per-ton figure ob- 
tained. See tables 29 and 30 for details on labor statistics. 
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TABLE 29.—Men employed and days worked at operations producing Pennsyl- 
vania anthracite in 1948, by regions! 


[Includes operations of strip contractors] 


Average number of men employed 


Aver- 
age Aver- 
Underground Surface num- age 
tons 
Man-days 
Region of per 
Miners In Grand| days | 9fl8bor | man 
and Total | In |prep- Total | total |plant per 
their | Other | under-| strip | ara- | Other | sur- oper- y 
labor- ground| pits | tion face ated 
ers plant 
Lehigh: 
Breaker..........| 4,862 | 3,168 | 8,030 {1,601 | 753 | 2,039 | 4,483 |12, 5313 | 254 | 3,182, 346 | ? 2. 86 
Washery e POMO RA A A GE 41 61 102 102 224 22, 810 | 13. 64 
Dred EE, E E A EE 10 6 16 16 | 184 2, 942 | 18. 45 
Total Lehigh...| 4,862 | 3,168 | 8,030 |1,691 | 804 | 2,106 | 4,601 |12, 631 | 254 | 3, 208, 098 |? 2. 95 
SchuyIkill: 
Breaker..........| 7,502 | 4,467 |11,969 |3, 968 [2,037 | 3,681 | 9,686 |21,655 | 247 | 5,338,131 | 23.53 
Washery E A PON E 61 96 196 343 343 235 80,697 | 8.97 
Dredge es. ree culices 159| 271] 430| 430| 233| 100,000] 9.21 
Total Schuyl- 
ies. . 502 | 4,467 |11,969 14,019 |2, 292 | 4,148 |10, 459 |22, 428 246 | 5, 518, 828 |? 3.72 
Wyoming: 
Breaker..........|20, 735 [10,802 |31, 537 |1, 284 |1,881 | 6,128 | 9,293 |40,830 | 278 |11,369,804 | 2. 27 
Washery 3........|.......|- -.---.].....-- 1 84 101 196 1 199 ,067 | 18.42 
Dredpsé... lioc. cvs POCA EE, A 4 3 7 7| 140 12. 73 


— —À | | ——— | — | ———M |—— | M | ———————— | 


—— | —— | ———————— | fm |———————— | -————— — | ———————— | —————— | ————————— | ——— 
—M——— | ——— | —————— | |S —————— e | —————— | ————— | ILIÁ——— IÁÁÁ—Á——— ee 


Total, excluding Sul- 
livan County: 


Breaker ......-..|33, 099 |18,437 |51, 536 |6, 943 |4,671 |11, 848 |23, 462 |74, 998 265 |19, 890, 281 | 3 2. 70 
Wüshery 9$... CO A PR 62 | 221 358 641 641 | 222 142, 574 | 12. 31 
RTE E E, eme E 173 280 453 453 | 229 103,922 | 9.51 
Total... 33, 009 |18, 437 |51, 536 |7,005 |5, 065 |12, 486 |24, 556 |76, 092 | 265 |20, 136,777 | 1 2. 81 
Sullivan County.....| 68| 25|  Á WV3|...... 30 123 | 240 ; 2.11 
Grand total. ...|33, 167 |18, 462 [51,629 |7,005 |5, 087 |12, 494 |24, 586 |76, 215 265 |20, 166, 297 | 2 2, 81 


! Men employed in “bootleg” operations excluded. 
? Output per man per day calculated on legitimate tonnages only; ““bootleg'” purchases excluded. 
3 Represents washeries for which both production and employment were separately reported. 


TABLE 30.—Men employed at operations producing Pennsylvania anthracite, 
1947-48, by counties 


[Includes operations of strip contractors] 


County 1947 1948 County 1947 1948 

Berks, Lancaster, Lebanon, Northum berland ..-.------------ 6, 380 5,977 

Northampton, and Snyder! ... 149 148 || Schuylkill........................ 18,010 | 17,261 

Carbon- ro 5, 163 4,812 || Bulltvan. . Ll... 115 123 

Colm Dias MA e Non ue 2, 110 2,118 || Susquehanna and Wayne 54 43 
SO pOr 384 213 

Lackawanna....-.-.-.....-..-....- 12,198 | 11,707 a RE 78,600 | 76, 215 
ee 34,037 | 33,813 


3 Counties producing dredge coal only. 
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MINING METHODS AND EQUIPMENT 


Mechanical Loading.—The quantity of anthracite loaded mechani- 
cally underground in 1948 totaled 15,742,368 tons, a decline of 2 
percent from that of 1947. Virtually all of the decreases took place 
in the Western Middle and Southern fields, as slight increases are 
shown for the Northern and Eastern Middle fields. The relatively 
flat coal seams of the Northern fields are more adaptable to present-day 
mechanical loading methods than the sharply pitching seams in the 
other three fields, and for this reason 86 percent of the total n: 
mechanically loaded underground was produced in the former field 
whereas only 14 percent was produced in the other fields. Mechani- 
cally loaded coal accounted for 42 percent of the total underground 
production in 1948; coal loaded by hand comprised 58 percent. De- 
tails on anthracite loaded mechanically underground are given in 
tables 31 to 33. 

The trend in underground mechanical-loading, hand-loading, and 
in stripping in the Pennsylvania anthracite regions, 1928-48, is illus- 
trated graphically in figure 2. 
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E 2.—Relative trend of mechanical-loading, hand-loading, and stripping of Pennsylvania anthra- 
cite, 1928-48. 


TABLE 31.—Pennsylvania anthracite loaded mechanically underground, 1947-48, 
by flelds, in net tons 


Hand-loaded face con-| Total mechanically 


Field Scraper loaders ! Pit-car loaders veyors, all types? | loaded underground 
1947 1948 
Northern......... 2, 143, 164 |2, 394, 262 336, 303 87, 219 |10, 960, 358 |11, 096, 707 |13, 439, 825 |13, 578, 188 
Eastern Middle... 92, 773 114, 481 26, 648 101, 351 3 501, 194 406, 148 620, 615 621, 980 
Western Middle...| 249, 614 257, 074 87, 054 55, 161 | 1, 141, 231 900, 116 | 1, 478, 799 | 1, 212, 351 
Southern......... 18, 056 16, 020 8, 000 15, 542 488, 716 298, 287 514, 772 29, 849 
Total.......|2, 503, 607 |2, 781, 837 458, 905 259, 273 |13, 091, 499 |12, 701, 258 |16, 054, 011 |15, 742, 363 


1 Includes mobile loaders. 
1 Shaker chutes, etc., including those equipped with duckbills. 
3 Revised figure. 
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TABLE 32.—Pennsylvania anthracite loaded mechanically underground, 1944-48 


Conveyors and pit- | Total loaded me- 


Scrapers Mobile loaders car loaders ! chanically 


Y ear 
Num- Num- Num- 
Net tons Net tons Net tons 

ber of ber of ber of 

units loaded units loaded units loaded 
1004 ew S 491 | 2,811.824 12 69,837 | 2,807 | 12,093,485 ¡ 3,310 | 14,975, 146 
¡A 548 | 2,747, 254 20 146, 209 | 3,006 | 11,034, 492 | 3,574 | 13,927, 955 
VIO e eres 564 | 2,714, 051 27 81,545 | 3,233 | 12,823,566 | 3,824 | 15, 619, 162 
1047 A 594 | 2,371,370 25 132, 237 | 3,457 | 13, 550, 404 | 4,076 | 16,054, 011 
KI TS 643 | 2,721, H 19 60, 657 | 3,562 | 12, 960, 531 | 4,224 | 15, 742, 368 


1 Includes duckbills and other self-loading conveyors. 


TABLE 33.—Relative growth of mechanical loading, hand loading, and stripping 
in Pennsylvania anthracite mines, 1927-48 


[Mechanical loading includes coal handled on pit-car loaders and hand-loaded face conveyors) 


Net tons Index numbers: 1937 es LO) 
ZE Mechanical Mechanical 
echan echan 
f Hand : Hand 
loading Stripping : loading Stripping ^ 
underground loading | underground loading 
10] tt re 12, 223, 281 | 2,153,156 | 71, 537 20 38 224 
ee 12 351, 074 2, 422, 924 | 67, 373, 788 22 43 211 
1920. — ee e ERE cR ees 3, 470, 158 1, 911, 766 | 60, 493, 690 32 34 209 
1930 cas 4, 467, 750 | 2,536, 288 | 60, 458, 344 42 45 190 
A E 4, 384, 780 3, 813, 237 | 49, 074, 722 41 67 154 
1082 AAA 5, 433, 340 | 3,980, 973 | 38, 400, 820 51 70 120 
ca A EAE 6, 557, 267 | 4,932,069 | 34, 474, 844 61 87 108 
TGA eec. 9, 284, 480 | 5,798, 138 | 39, 290, 255 87 102 123 
1945 E EA 9, 270,057 | 5,187,072 | 34, 503, 819 87 91 108 
A A 10,827, 046 | 6, 203, 267 | 33, 898, 560 101 109 106 
19S AA EE 10, , 837 5, 696, 018 | 31, 882, 514 100 100 100 
e AI cece w sce 10, 151, 669 5,095, 341 | 27, 628 95 89 88 
E BR A 11, , 833 5, 486, 479 | 30, 797, 715 110 96 97 
O oe eease 12, 326,000 | 6, 352, 700 | 29, 190, 837 115 112 92 
¡AAA 13, 441, 987 7,316,574 | 30, 435, 277 126 128 95 
IM ` CAPA 14, 741, 459 9, 070, 933 | 30, 495, 240 138 159 96 
AAA 14, 745, 793 8, 989, 387 | 27, 990, 005 138 158 88 
1944 — A ELD ee 14, 975, 146 | 10, 953, 030 | 26, 800, 270 140 192 B4 
(MS: a e 13, 927, 955 | 10,056, 325 | 20, 957, 744 130 177 66 
148 ui 15, 619, 162 | 12, 858, 930 | 22, 465, 295 146 226 70 
1947 EE 16, 054, 011 | 12, 603, 545 | 20, 909, 101 150 221 66 
194A iiaa 15, 742, 368 | 13, 352, 874 | 21, 432, 923 147 234 67 


1 As reported by Commonwealth of Pennsylvania, Department of Mines. 


Strip-Pit Operations.—Strip-pit activities throughout the anthracite 
region have expanded greatly since 1940, reaching & peak production 
in 1948 of 13,352,874 tons (26 percent of the total tte out- 
put), a gain of 6 percent over 1947. The Lehigh and Schuylkill re- 

ions are the scenes of the largest strip-pit operations in the anthracite 
elds, having supplied 80 percent of the total 1948 strip-pit output, 
the Wyoming region supplying the remaining 20 percent. The high 

roportionate tonnage obtained by stripping in the Lehigh and 
Schuylkill regions is due largely to the relative ease of mining thick- 
bed outcrops, whereas the beds in the Wyoming region are thinner, 
limiting the quantity of coal recoverable by strip-pit operations. 
Draglines are used extensively in removing overburden and, at some 
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pits, in loading coal. Details of strip-pit operations are given in 
tables 34 and 35. Figure 3 illustrates graphically the production of 
anthracite from strip pits, by regions, 1928-48. 
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FIGURE 3.—Pennsylvannia anthracite mined from strip pits, by regions, 1928-48. 


TABLE 34.—Relative growth of Pennsylvania anthracite mined from strip pits, 
1915, 1920, 1925, 1930, and 1944-48 


Percont of Average 
Not tons | tresh-minea | Number of| number 


mined by men em- 
soning Lë) Ped | voti 


AAA he ae EN A eee mere aie 1, 121, 603 (1) (! ( 
ECH EE EE 2, 054, 441 2.5 (1 ( 
VE 1, 578, 478 2.1 , f 
A A O 2, 536, 288 3.7 d 1 
OY e 10, 953, 030 20. 8 5, 595 
A e RSEN AS E anD 10, 056, 325 22. 4 5,314 238 
A EES 12, 858, 930 25. 2 6, 152 252 
Vi a Siu m enim 12, 603, 545 25.4 7, 264 242 
=== A BÀ MÀ — À 
1948: 
Lehigh region..............- - ll lc lll lll... 2, 990, 851 34.7 1, 691 261 
SchtivlkU Te oca Seed EES 7,758, 109 47.3 4, 019 258 
Wyoming T6g EE 2, 603, 914 10. 2 1, 295 267 
Total iris aa 13, 352, 874 26.5 7, 005 260 


1 Data not avallable. 
3 No production by stripping in Sullivan County in 1048. 
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TABLE 35.—Power shovels and draglines used in stripping Pennsylvania MI 
cite, by type of power, 1946-48 


Type of power Number Num- Number Num- Number Num- 
of power mu Total | of power pus Total | of power pe Total 
shovels lines shovels lines shovels lines 
Gasoline... .......... 68 20 88 75 23 98 65 8 73 
Electrico... 33 44 77 47 46 93 54 46 100 
Diesel. 2222-22 155 254 409 158 256 414 182 256 438 
All other... el ` BL 6 4 EK 2 Oe, WEE 3 
'Total........... 262 318 580 28A 325 600 304 310 614 


Cutting Machines.—The quantity of anthracite cut by machines 
declined from 1,209,983 tons in 1947 to 1,016,757 tons in 1948. The 
number of cutting machines in use in 1948 were 177 "permissible" 
and 28 “all other types," compared with 184 “permissible” and 27 
"all other types" in 1947. 

Dredge Coal.—Dredging anthracite from the rivers and creeks is an 
important industry to many operators along the banks of the streams 
that drain the anthracite region. "The output of anthracite from this 
source of mining reached a peak of 1,517,563 tons in 1941, and de- 
clined to 988,004 tons by 1948. Most of the coal drained from the 
streams is Buckwheat No. 3, and smaller sizes used principally for 
industrial purposes at points relatively near the streams from which 
the coal is dredged. Details on river coal production are shown in 
tables 36 and 37. 


TABLE 36.—Pennsylvania anthracite produced by dredges, 1909-48, by rivers 
(including tributaries) 


Net tons Value 
; Susque- 
Lehigh Schuylkill h Average 
e S anna Total 
River River River per ton 
(1) (1) 
$100, 744 $0. 73 
110, 831 . 69 
206, 754 1.21 
366, 565 1.30 
868, 746 1. 25 
862, 296 1.16 
; 650, 654 1. 04 
904, 108 989, 709 1. 09 
(1) 4, 391, 489 | ? 4, 156, 299 1.12 
106, 092 , 753, 022 956, 368 811,065 . 86 
80, 301 670, 734 825, 394 681, 181 . 83 
AA 99, 614 173, 639 742,455 | 1,015, 708 929, 292 . 91 
Te EE 58, 544 131, 654 724, 506 914, 764 825, 308 .91 
Ae Ee 85, 177 127,705 758, 935 971,817 79, 807 .82 
1928. 2.2.2 2222-0249 12522 89, 304 157, 449 696, 648 943, 401 821, 530 .87 
19270. AA A 87, 241 133, 720 495, 983 716, 944 626, 187 .87 


See footnotes at end of table. 
883326—50——26 
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TABLE 36.—Pennsylvania anthracite produced by dredges, 1909-48, by rivers 
(including tributaries)— Continued 


Net tons Value 


Year 
Susque- 
Lehigh Schuylkill hanna 
River River River Total 

19010. ee 60, 219 138, 236 444, 836 643, 291 268 $0.94 
10311... lu A 33, 014 90, 855 334, 881 458, 750 379, 682 83 
AA hk 42, 091 105, 990 331, 969 , 050 445, 799 93 
1033 A ere One a §1, 083 106, 004 381, 837 538, 924 452, 153 84 
q AA et ca Dens 91,346 100, 873 459, 961 652, 180 636, 038 98 
Lt, AAA 78, 578 73, 326 438, 563 590, 467 517,304 .88 
TEE 63, 327 31, 669 451, 688 546, 684 581, 679 1.06 
108 AA A a Ned 3 95, 065 3) 665, 409 760, 474 842, 052 1.11 
A eee eco 3 123, 452 3) 447,572 571,024 570, 579 1.00 
e EEN 62, 134 67, 539 574, 187 703, 860 746, 000 1. 06 
1040... A LR echeseE 3 78, 947 (3) 863, 997 942, 944 | 1,097,000 1.16 
A A 47,838 396,522 | 1,073,203 | 1,517,563 | 1,839, 784 1. 21 
1042 A muc iR EC KeS , 268,919 | 1,006,729 | 1,285, 1, 478, 719 1.15 
NES ei ie ee 37, 452 342, 815 954,470 | 1,334,737 | 1,972,777 1. 48 
kr, TEE 40, 894 494, 371 837,472 | 1,372,737 | 2,084, 431 1. 52 
1005... e 41, 409 366, 161 797,656 | 1,205,226 | 1,924, 148 1.60 
AN a aces 37, 441 247, 757 847,196 | 1,132,394 | 2,091,324 1.85 
3 eE AA deese cua 46, 478 158, 102 | 1,015,126 | 1,219,706 | 2, 480, 068 20 
TM rc 54, 234 67,871 865, 849 988, 004 | 2,291,752 2.32 

Total, 1923-48._.......... 31,700,710 | 33,952,790 | 17, 634, 944 | 23, 288, 444 | 28, 462, 017 1.2 

Grand total............ O) () (1) 27, 679, 933 (1) (1) 


1 Data not available. 
3 dh bris for value cover 1915-22. 
V uylkill included with Lehigh in 1937, 1938, and 1940. 


TABLE 37.—Pennsylvania anthracite produced by dredges in 1948, by rivers 


River (including tributaries) 
Total Average 


E TEE $113, 601 $2. 09 

BchüvIklll. ooa spen v eR meam amu reuse enira EeM aai eU de i 2. 46 

USQUGNANNG EE 2, 011, 443 2.32 
ri oa 2, 291, 752 


FOREIGN TRADE? 


Although shipments of Pennsylvania anthracite to foreign countries 
in 1948 declined 22 percent from the all-time record established in 1947, 
the total (6,675,914 net tons) was the highest for any year except 1947. 
Canada and Europe received virtually all of the tonnage—4,931,918 
and 1,692,967 net tons, respectively. Because of the unusually mild 
weather in Canada during the last 3 months of 1948, consumption was 
considerably below normal, and this no doubt will be reflected in the 
quantity imported from the United States in 1949. Production of coal 
in European countries has been increasing considerably; as a conse- 
quence, exports of anthracite to Europe probably will show & decline 
in 1949. Statistics on United States imports and exports are shown in 
tables 38 and 39. 


3 Fi on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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TABLE 38.—-Anthracite exported from the United States, 1947-48, by countries 
and customs districts, in net tons 


IO. 8. Department of Commerce] 


Country 1947 1948 Customs district 1947 1948 
North America: North Atlantic: 
Bermuda................. 557 130 Maine and New Hamp- 
Canada.................- 4, 470, 034 | 4, 931, 918 He BEE 42, 365 31, 942 
¿A A 8, 988 , 681 SE ee 38 A 
Newfoundland and Lab- New York..............| 787,549 231, 386 
q lo S.l... 7,880 1,675 Philadelphia.. .---------- -| 2, 738, 308 | 1, 472, 406 
West Indies: Rhode Island............. 3,930 |.......--- 
British... uu seu 787 26 || South Atlantic: 
Cuba ua cc 23, 704 3, 522 Maryland..............—- 611, 904 10, 261 
Other North America.... 40 |..-....--- Puerto Rico. ............. 10 |... 
Bouth America: South Carolina........... H EE 
Argentina.............| 26,405 |......... Virginia. coos - —-- 2, 150 20 
Bolivia... ee el AAA Gulf Coast 
Br&2il........-.....-..... 901 50 Florida... 47 6 
edes KEE 575 78 Galveston........-.-.___. MB 
SE 570 15:52 Mobile... ` — —-—--..- 670- EEN 
Other er Bouth America..... 6:2 os New Orleans........——... 125 6 
Euro Mexican border: 
Beteium Dusen bourg? -:- 1, 367, 636 209, 400 Arizona <2 2225-6522. 4 452 2 47 
Denmark................. 40, 550 |........-- El Paso.................. 13 8 
France... ewe |1, 404, 785 | 1,425, 322 Laredo... uiuis [d EEN oe 
Ireland... 9,177 20 || Pacific Coast: 
Italy... EE 157, 945 53, 386 Alaska... senenn 55 10 
Netherlands.............. 41, 907 4, 839 San Diego. ..............- 45 3 
Norway. eene 201,135 |.......... Washington.............. 93 16, 433 
PortugaL................. 2,404 |.......... Northern border: 
BSweden..............—.| 577,999 |.......... BuflalO-..--2---.--------- 2, 639, 285 | 2, 968, 582 
Switzerland.__.........__ 114,851 |.......... DAKO EEN 4, 383 4,412 
Other Europe............ LN sre. Duluth and Superior..... 8, 557 7, 984 
Asia: Michigan ................. 1, 454 30, 037 
Ching A 286 18 Montana and Idaho......|.......... 4, 206 
A ol esecseecee 30, 820 LO SE 6, 197 12, 523 
Malaya, Federation of....| 10,044 |.......... Rochester. ............... 153, 115 126, 683 
Palestine and  Trans- Bt. Lawrence............- 1, 60S, 294 | 1,725, 344 
Jo E, WË OD: [eso ou Vermont. -..-......------ e 2, 705 
Other Asia. .............. 1 168 
Africa: dk, BE 8, 509, 995 |! 6,675, 914 
Belgien Congo........... 2, 448 2, 859 
Eme: AMO USA AS 10, 640 |.........- 
o Data 7 55 2 
Total. uui eg 8, 509, 995 | 6,675,914 


1 Includes 30,820 tons shipped on vessels operated by the U. S. Army or Navy. 


TABLE 39.—Anthracite imported for consumption in the United States, 1947-48, 
by countries and customs districts, in net tons 


[U. 8. Department of Commerce] 


Country 1947 1948 Customs district 1947 1948 
ATpenting MAPA AA 1 || LAT dO oi oS ce cee Nues 
Cánáda AA IA 10, 293 144 || Maryland....................].----.-..- 800 
Chie AAA denn T AAA Nona and Idaho.......... 10,293 |... 


CANADA 


The production of coal in Canada totaled 18,406,938 net tons in 
1948, a gain of approximately 16 percent over the 1947 output. Al- 
though all of the coal-producing Provinces shared in the increased 
output, Nova Scotia accounted for 91 percent of the gain and 35 

ercent of the total coal production in 1948. Coal and coke statistics 
fo or Canada are shown in tables 40 and 41. 
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TABLE 40.—Coal and coke production and foreign trade of Canada, 1947-48, im 
thousands of net tons ! 


Coal 


Coke from coal 


Bituminous and 
subbituminous 


1947 | 1948 1047 | 1948 
Production... sezione 3,501 | 3, 946 
ports..........-. -—.| 4, 464 | 5, 143 28, 100 | 25,907 |---..--l.-..... 562 
Exports css cs oe E WE 107 167 
Avallable for con- 
sumption........| 4,464 | 5,143 | 39, 692 1,576 | 45,719 | 48,184 | 3,957 | 4, 341 


eS Coal and Coke Statistics for Canada, December 1948. Production data revised through Ma y 


TABLE 41.—Canadian coal production, 1947-48, by Provinces and by kinds, in 
net tons ! 


Subbituminous 


Bituminous 


Province 
198 
Alberta 22-22. 4, 835, 371| 4, 917, 37143, 235, 059,3, 175, 304| e leese seess) 8, 070, 430] 8, 092, 675 
British Columbia........| 1, 763, 899| 1,777, DÉI). wel euer e 1, 703, 899| 1,777, 632 
New Brunswick......... 345, 194 G20 EE AAA) EE SN 345, 194 520. 155 
Nova Scotia. ...........- 4,118,196, 6, 430, 943]... BEE BE BEEN 4, 118, 196, 6, 430, 943 
Saskatchewan...........|. 2 Lc c L|- 22 2 c Lc |. 2L L2 c loci , 533 
Total...-..........|11, 062, 660/13, 646, 101/3, 235, 05913, 175, 304|1, 571, 147|1, 585, 533/15, 868, 866/18, 406, 938 


1 Monthly Coal and Coke Statistics for Canada, December 1948. Figures revised through May 1948. 


WORLD PRODUCTION 


The total production of anthracite throughout the world has been 
increasing consistently since 1945, the United States being the largest 
producer. Available data on world production, by countries, for 
1943-48 are given in table 42. 


TABLE 42.—World production of anthracite, in metric tons, 1943-48 ! 


Country ! 1943 1944 1945 1946 1047 1948 

Ching EEN Q) (3) 1, 451, 000 757, 114 878, 062 S 
a cl lou wexemaE SII 8, 205, 000 4, 964, 000 6, 611, 458 8, 313, 230 (5) Q 
Indochina, French............. 954, 500 499, 400 217, 700 261, 696 247, 777 340, 315 
O EE 123, 357 130, 198 123, 468 122, 886 121, 824 180, 000 
Ital A A 122, 075 59, 028 53, 446 104, 959 115, 731 4 80, 000 
o A swiss 4,157,101 4, 530, 262 673,796 | 41,071,800 | * 1, 815, 200 3 699, 234 
Morocco, French............... 102. 290 134, 400 178, 600 221, 750 208, 500 290, 300 
Sd Zealand.................. (3) (3) 2, 571 2, 308 1, 632 1, 773 

Geet dial 22, 716 14, 515 36, 848 82, 089 82, 045 45. 969 
Portugal ele 368, 321 389, 638 436, 117 379, 526 377, 000 386, 763 
a .------------------- 21,476 12, 000 17, 000 15, 994 23,779 (2) 
A A 1,151, 762 1, 516, 035 1, 529, 532 1, 457, 529 1, 411, 355 1, 421, 685 
Switzerland........—........... 104, 150 51, 232 101, 993 74, 544 15, 066 (3) 
United Kingdom.............. 4,196,671 | 3,652,881 | 3,213,405 | 3, 582, 084 Q) Q 
United States (Pennsylvania).| 55, 014, 679 | 57,788,002 | 49, 834, 944 | 54,890,625 | 51, 881, 632 | 51,836, 218 

Total (estimate) ......-..--|116, 414, 000 |112, 550, 000 |103, 622, 000 |117, 466, 000 |118, 908, 000 |120, 815, U00 


diese 

1 In addition to countries listed, Belgium, Bulgaria, Germany, Japan, and U. 8. S. R. produce anthracite 
but data of output are not av ailable, Estimates by author of chapter included in total. 

3 Excludes Kwantung Peninsula, 

3 Data not available; estimate by author of chapter included in total. 

4 Estimate. 

3 South Korea only. 

* Quality in doubt; may be bituminous. 


Cobalt 


By HUBERT W. DAVIS 


GENERAL SUMMARY 


ONSUMPTION of cobalt in the United States exceeded 5,000,000 
pounds for the first time in 1948 and was 21 percent more than 
in 1947. Usage of cobalt for all important purposes was larger 

than in 1947. However, permanent-magnet alloys and high-tempera- 
ture alloys continued to lead in the postwar demand for cobalt; these 
two outlets accounted for 40 percent of the total quantity of cobalt 
consumed in 1948. Despite the much greater demand for cobalt in 
1948, supplies substantially exceeded industry requirements, chiefly 
because of the record output of 4,322 metric tons from Belgian 
Congo ores. 

Sales of cobalt metal in the United States were 36 percent greater 
in 1948 than in 1947; sales to industry were 17 percent larger, but 
those to the national strategic stock pile were 60 percent greater. 
The metal was supplied chiefly by imports but partly by withdrawals 
from suppliers! stocks and by production in the United States. 
Imports and domestic production of metal declined 13 and 6 percent, 
respectively, in 1948 from 1947, and suppliers! stocks in the United 
States dropped 45 percent. 

The demand for cobalt oxide was also greater in 1948 than in 1947, 
chiefly because of greater use in ground-coat frit for porcelain enamel 
and pigments. Despite a 69-percent gain in output of oxide in the 
United States, it was inadequate for requirements. The deficit was 
met by imports, which were 5 percent greater. 

Production of cobalt hydrate, salts, and driers and shipments of 
hydrate were smaller in 1948 than in 1947, but sales of salts and driers 
were larger. | 

The bulk of the cobalt metal, oxide, hydrate, and other cobalt 
products sold in the United States is made from crude cobalt (alloy) 
produced in the Belgian Congo. Imports of alloy from Belgian 
ODE were 33 percent more in 1948 than in 1947. Some of the 
cobalt products sold are made from domestic and Canadian ores. 
Output of domestic ore was slightly greater than in 1947, and imports 
of Canadian ore by refiners were up 66 percent. Consumption of 
cobalt alloy and ore was 2 percent larger. 

À noteworthy contribution to the literature on cobalt was made by 
Roland S. Young,! chief research chemist, Rhokana Corp. Ltd., who 


! Young, R. 8., Cobalt: Reinhold Publishing Corp., New York, 1948, 181 pp. 
397 


398 MINERALS YEARBOOK, 1948 


assembled and reviewed critically existing data and presented certain 
unpublished features and developments which had come within his 
experience with this metal and its compounds. 


DOMESTIC PRODUCTION 


Despite the fact that the United States is the largest consumer of 
cobalt in the world, only a small part of its requirements has been 
furnished by domestic ore, as is evident from the next table, which 
shows production and shipments through 1946; the Bureau of Mines 
is not at liberty to publish figures for 1947 and 1948. 


Cobalt ore produced and shipped in the United States through 1948 ! 


ntent weight content 


weight co 
(short tons)| (pounds) |(short tons)| (pounds) 


— Á——— |——M— | ——————— [ —— ÓMÓÁÁÁ— 
H 


Previous to 1921 (partly estimated)... ----------------- (3) 730, 000 (?) 730, 000 
1921-32 (partly estimnted). cc ucl l.l... 93 9, 300 41 5, 000 
kr 2 bc ced. cases ctu aee LEV UAR E UR QUSE SN dew cp E 20 ¡AA erc PE 
ts HERES o HERE 31 EE WEN 
1035.5 ee 2 1,005 A Ee 
LEE EE 6 5207 AA A 
y A Ct A PR 24 1093. A EE 
ER ae eeh peel E e E ta Ma EIU 16 1:075: AA tubis omnes se 
psp c EET 27 I,405 EE EE 
19040. ee ee 5, 048 133, 800 4, 500 127, 
so D A A O A du id dco UE 19, 127 505, 377 20, 031 521, 627 
A A A E AL LE 26, 241 735,335 23,741 661, 657 
A E ciae cdm E UD EE BE T nM EE 27, 103 732, 098 28, 541 763, 772 
RATATE EEP E EEE EE A EE Mawen oes 18, 407 828, 515 17, 539 556, 68 
1048 POETA A EE E E ee 19,770 | 1,099, 654 17,5 1, 281, 681 
VAG EEEE E Rm 15, 620 518, 378 15, 542 506, 
(3) 5, 303, 950 (2) 5, 154, 308 
1 Bureau of Mines not at liberty to publish figures for 1947 and 1948. 
3 Data not available. 


Production of cobalt ore in the United States in 1948 was slightly 
greater than in 1947, but shipments declined. 

The Bethlehem Steel Co. was the only producer of commercial 
cobalt ore in the United States in 1948. The cobalt-bearing material 
(averaging 1.3 percent cobalt in 1948) is contained in the sulfides 
that accompany the magnetite mined at Cornwall, Pa. The cobalt- 
bearing material is shipped to the Pyrites Co., Wilmington, Del., 
where it is processed to metal and other cobalt products. 

The Sullivan Mining Co., Kellogg, Idaho, continued to recover 
cobalt at its electrolytic zinc plant in 1948 but, as in previous years, 
made no shipments. In 1948 it recovered 140 short tons of residues 
containing 9,962 pounds of cobalt. 

Underground development and exploratory work were continued 
in 1948 at the Blackbird mine near Forney, Idaho, by the Calera Min- 
ing Co., a wholly owned subsidiary of the Howe Sound Co. A devel- 
opment crew of about 35 men was maintained. Underground devel- 
opment comprised 3,120 feet of drifts and crosscuts, 601 feet of raises. 
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and 1,248 feet of diamond drilling. A 30-ton pilot mill was con- ' 
structed and operated for a few months to produce cobalt concentrates 
for test work. The ore carries copper and gold, as well as cobalt. 
According to the Howe Sound Co.:? 

Research to determine the best process for separating the metals contained in 
this complex ore and for refining the cobalt product has been practically concluded. 
Based on results so obtained, design of the necessary plants will be undertaken by 
our organization. Preliminary construction will begin in the summer of 1949 and 
it now seems possible that this work may be completed by the end of 1950. At 
agreement has been made with the Idaho Power Co. to furnish necessary power 
for this project. Mine development and exploration is continuing. 

A summary of the results of Bureau of Mines laboratory and small- 
scale pilot-plant investigations of beneficiation of the Blackbird ore 
has been published.? 

There was in no commercial production of cobalt in Missouri. 
However, the St. Louis Smelting € Refining Division of National 
Lead Co., which has been studying the problem of making a successful 
recovery of separate products of cobalt and nickel, continued this 
investigation in 1948 and reported that the work thus far done indi- 
cated satisfactory technical progress. Investigation will proceed along 
the economic phases of the work. | 


CONSUMPTION 


Refiners or Processors.—Consumption by refiners or processors of 
cobalt contained in alloy and ore was 2,715,605 pounds in 1948, an 
increase of 2 percent over 1947. However, usage of cobalt interme- 
diates by refiners or processors was 20 percent smaller. Of the alloy 
and ore consumed in 1948, much the greater part was utilized in mak- 
ing cobalt metal. The remainder of the alloy and ore and all of the 
other cobalt raw materials were used in manufacturing the cobalt 
products shown in the accompanying table. 


Cobalt consumed ! by refiners or processors in the United States, 1945-48 


Pounds of cobalt 


Cobalt material 
1948 
Alloy and E EEN 2, 715, 605 
Fines and granules.............................. Ll... 393, 725 


Rondelleg. isa tics ia del De ; ; i 107, 520 


3 The nee granule, rondelles, hydrate, and carbonate consumed originated from alloy and ore; therefore, 
combining alloy and ore with these materials would result in duplication. 


Industrial Consumers.—Consumption of cobalt by industrial con- 
sumers established a new record in 1948; it was 5,049,597 pounds, a 
gain of 21 percent over 1947. Permanent-magnet alloys continued 

3 Howe Sound Co., Annual Report: 1948, p. 3. 


3 Wells, H. R., and others, Concentration of Copper-Cobalt Ores from the Blackbird District, Lemhi 
County, Idaho: Bureau of Mines Rept. of Investigations 4279, 1948, 21 pp. 
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Specified cobalt products! produced and shipped in the United States, 1947—48, 


in pounds 
Production Shipments 
Product 
Gross Cobalt Gross Cobalt 
weight content weight content 
1947 
OE — Pec —— — Ó— —P— — 825, 442 315, 303 221, 278 
JOTA D ——————Ó 452, 316 176, 877 
Salts: Á = one 

ACA ii oda 191, 200 171,351 40, 453 
Carbonate: A A O A IS 165, 108 27, 600 59, 451 

State: ccc suelo ds uda D eee swe as 489, 321 381, 652 78, 7 
RI SMART NN UM 63, 751 49, 107 11, 348 
Driérs A A A eee 9, 792, 481 9, 637, 876 590, 755 

1948 

Oda ss ee ete UO qi iue Lem ELE 547, 393 540, 270 380, 462 
Hydrate. EA clu UE 399, 110 420, 245 162, 700 
A NNI ST E 165, 095 180, 695 42, 321 
Carbonato hoes ov Eee ago ELE 117, 212 134, 309 61, 077 
SI REMARKS URN EU 385, 949 470, 394 98, 060 
pis M MED ———————————— — 30, 937 36, 306 8, 173 
Re E 9, 869, 595 10, 008, 193 597, 893 


1 In addition, cobalt metal (rondelles, granules, fines, and powder) was produced, but the Bureau of 
Mines is not at liberty to publish figures on production and shipments. 


to be the largest single use for cobalt and accounted for 24 percent 
of the total quantity consumed in 1948; moreover, usage for this 
purpose was 33 percent greater than in 1947. Each year brings im- 
provements in permanent-magnet alloys and new applications. A 
new method of sintering Alnico 5 permits the design of intricate shapes 
with higher external energy than was previously possible and allows 
economical production of small parts, finer grained and less brittle, 
with smooth surfaces and close dimensional tolerances.* The new 
sintered material is now being used in relays, meters, fountain pens, 
electronic reproducers, and compasses. The manufacture of perma- 
nent magnets by powder metallurgy has been described. Among the 
applications for permanent magnets announced in 1948 was a wall- 
type can opener; the magnet is attached to an adjustable arm on the 
side of the can opener, and after the lid is cut off the magnet snaps 
it up and holds it tight until the can is removed.* To eliminate ink- 
stained pockets and to faciliate closing, a permanent magnet has 
been molded into the cap of a fountain pen to hold the cap firmly in 
place and permit it to be flicked off by the touch of the thumb.’ 
Permanent magnets have improved television; they control electronic 
action and thus eliminate blurring of the television picture. 

The peacetime demand for cobalt-base high-temperature alloys 
continued to expand; as & consequence, the quantity Geet utilized 
in cast cobalt-chromium-tungsten alloys was 29 percent greater in 
1948 than in 1947. Moreover, this usage accounted for the second- 


* American Metal Market, vol. 55, No. 65, Apr. 6, 1948, p. 2. 

! Franks, A. E. (Indiana Steel Products Co.), Powder Metallurgy as Applied to Permanent Magnets 
Iron Age, vol. 161, No. 15, Apr. 8, 1948, pp. 82-85. 

6 American Metal Market, vol. 56, No. 1, Jan. 1, 1949, p. 12, 

7 Nickel Topics, vol. 1, No. 2, March 1948, p. 4. 


COBALT 401 


largest quantity or 16 percent of the total cobalt consumed in 1948. 
Informative articles on high-temperature alloys were published.? ° 

Noteworthy gains in the use of cobalt in high-speed and other steels, 
alloy hard-facing rods and materials, and cemented carbides were also 
recorded in 1948. Utilization of cobalt in ground-coat frit for porcelain 
enamel continued its upward trend but the gain (1 percent) in 1948 
was less than in 1947 and 1946. Similarly, the gain in usage of cobalt 
in pigments was less pronounced than in recent years. 

Much publicity was given to the testing at four institutions of 
radioactive cobalt from an atomic pile for treatment of cancer patients. 
Experiments at the University of California College of Pharmacy were 
reported to show that penicillin action can be greatly increased by the 
presence of cobalt. 


Cobalt consumed in the United States, 1946-48, by uses 


Pounds of cobalt 


Use 
1946 1947 1948 
Metallic: 
High-speed steel... a 224, 049 223, 148 289, 391 
Afaenet A Ee 1, 463, 539 121, 223 165, 698 
Permanent magnet allovg c Lc l.l Ve 894, 924 1, 186, 673 
Other steel AAA A Ceca Soom AME 201, 949 386, 354 503, 082 
Cast cobalt-chromium-tungsten alloys... .................. 526, 504 642, 452 826, 329 
Alloy hard-facing rods and materials. ..................... 53, 874 71,545 116, 313 
Cemented carbides. ............ 2 LL LL Lc LL eee eee eee 45, 100 62, 734 115, 687 
Other EE rota 81, 988 99, 476 115, 255 
Total NENT 2, 597, 003 2, 501, 856 3, 318, 428 
Nonmetallic (exclusive of salts and driers): l 
Ground-coat Ilan ci e ale 412, 766 607,316 613, 745 
rs ONERE PU A rr 170, 662 207, 928 232, 725 
Other nonmetallic.. i. coco ce se Se as a 39, 596 51, 439 66, 699 
Total nonmetall uc ta 623, 024 866, 683 913, 169 
Salts and driers: Lacquers, varnishes, paints, inks, pigments, 
enamels, glazes, feed, electroplating, etc. (estimate) ......... 885, 000 797, 000 818, 000 
Grand AA vau DUK UR M RU s BUE deis 4, 105, 027 4, 165, 539 5, 049, 597 


PRICES 


Since July 1, 1947, the price of cobalt metal (97—99 percent, in kegs 
of 550 pounds) has been $1.65 & pound delivered east of Chicago; and 
for quantities under 100 pounds, $1.72 a pound. The price of oxide 
to ceramic plants was $1.27% a pound. 


FOREIGN TRADE * 


Imports.—Imports of cobalt into the United States established a 
new record in 1948; they were 7 percent greater than in 1947, the 
previous record year. The Belgian Congo continued to be the chief 


$ Grant, N. J., and others, A Summary of Heat-Resistant Alloys from 1,200? to 1,800? F.: Iron Age, vol. 
161, No. 12, Mar. 18, 1948, pp. 73-78; No. 15, Apr. 8, 1948, MA 75-81; No. 16, Apr. 15, 1948, pp. 84-93. 

* Smith, R. H., Selection of High-Temperature Materials for Gas Turbines: Iron Age, vol. 161, No. 4, 
Jan. 22, 1948, pp. 56-60. 

18 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau o 
Mines, from records of the U. S. Department of Commerce. 
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source of imports; in 1948 it supplied 3,541,746 pounds of metal and 
4,879,413 pounds of alloy containing 2,179,473 pounds of cobalt. 
Belgium supplied 1,724,725 pounds of metal and 790,300 pounds of 
oxide containing 561,116 pounds of cobalt; both the metal and oxide 
were produced from Belgian Congo alloy. Canada supplied 8,167,545 
pounds of ore containing 870,519 pounds of cobalt, of which 7,054,500 
pounds containing 742,000 pounds of cobalt were imported by the 
United States Government; this ore had been stored at Deloro, 
Ontario, Canada. The United Kingdom furnished 1,374 pounds 
(gross weight) of salts and compounds and 50 pounds of metal. 


Cobalt imported for consumption in the United States, 1944-48, by classes 
[U. 8. Department of Commerce] 


Ore ? 
Alloy ! (pounds) 
Year Pounds 
Value 
Gross Cobalt Gross Cobalt 
weight content weight content 
kr TEE 8,500,516 | 3,737,000 473, 529 61, 123 , 434 
A EE 8, 397, 145 3, 616, 000 859, 109, 112 91, 554 
A EEN 1, 648, 595 717, 337 657, 787 , 892 59, 861 
lr A EES 3,751,452 | 1,640, 952 761, 438 77,721 , 920 
A AE E E E EES 4,879,413 | 2,179,473 | 8,107,545 870, 519 647, 000 
Salts and other 
Metal Oxide compounds 
Year 
Pounds Pounds 
Pounds Value (gross Value (gross Value 
weight) weight) 
lr AA te eee et 73 $102, 323 225, 609 $400, 356 115 $354 
TA e odas 946, 475 1, 582, 670 120, 672 215, 563 224 700 
A A 1,935,582 | 2,749,326 | 1,074,630 | 1,450, 236 350 778 
104 EE 3 6,035,153 |3 7, 994, 347 752, 150 753, 916 4 530 4 1,856 
1048. core E 35,266,521 | 7,743,679 790, 300 828, 667 1,374 4, 514 


1 Reported by importer to Bureau of Mines; not separately classified by U. 8. Department of Commerce. 
Value not available. 

2 Data for 1944 and 1946 adjusted by Bureau of Mines to exclude alloy. 

3 Adjusted by Bureau of Mines. 

4 Revised figures. 


The accompanying table shows the imports of cobalt for 192348, 
by classes. Corresponding figures for earlier years are not available. 
However, imports of cobalt apparently did not exceed 500,000 pounds 
annually until 1926; from that year they increased steadily through 
1929, when they reached 1,212,000 pounds. Imports declined 
abruptly during 1930-32, dropping to 303,000 pounds in 1932. Since 
1933, however, imports of cobalt have increased almost steadily and 
reached an all-time high of 8,821,000 pounds in 1948. 
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During the 26 years, 1923-48, the receipts of alloy comprised about 
43 percent of the total imports and virtually all was from Belgian 
Congo. Imports of cobalt metal represented the second-largest 
quantity (39 percent), most of which was supplied by Belgium 
and Belgian Congo. Smaller quantities of metal have been received 
from Austria, Canada, Finland, France, Germany, Japan, Sweden, 
and United Kingdom. About 13 percent of the imports of cobalt 
have been in the form of oxide, which came chiefly from Belgium. 
Substantial quantities of oxide have also been received from Germany 
and Canada, and smaller quantities from Australia, Finland, and 
France.  Receipts of cobalt ore have accounted for about 5 percent 
of the total imports; Canada has been the largest source; most of the 
remainder came from Australia and French Morocco. 


Cobalt imported for consumption in the United States, 1923-48, in pounds 


Gross weight Total 
E nd other} o Santen 
and other ross conten 
Alloy Ore Meta Oxide com: welght (esti- 
pounds mated) 
NE ARA eR E 58, 719 225, 639 258, 574 45, 644 588, 576 420, 000 
-- AMAIA AAA 28, 786 118, 952 226, 703 375, 238 283, 000 
SE, PA 34, 782 198, 669 287, 265 13, 256 * 408, 000 
NE AAA dE 154, 468 387, 076 333, 132 37, 342 912, 018 642, 000 
ARA nnne RIEN 00, 382 407, 198 369, 747 55, 127 892, 454 680, 000 
NE oo sess sud pe 107, 498 535, 817 864, 154 68, 281 1, 075, 750 819, 000 
NB.  . .————— AA 434, 443 806, 640 475, 928 64, 782 1, 781, 793 1, 212, 000 
NE S oon PEE 199, 642 460, 251 425, 881 55, 303 1, 141, 077 794, 000 
BEE EE 83, 896 164, 967 321, 891 46, 317 617,070 410, 000 
EE WEE 27, 193 123, 112 225, 468, 299 303, 000 
NE eor 556, 119 281, 713 668, 057 99, 231 1, 505, 120 769, 000 
NE. o oso 439, 476 748, 513 506, 119 328, 730 43, 787 2, 066, 625 1, 000, 000 
B. NER 378, 848 419, 110 563, 557, 083 80, 554 1, 999, 461 1, 167, 000 
| APPEAR EE 1, 039, 760 883, 377 813, 642 46, 658 2, 783, 437 1. 580, 000 
NE. uo EE , 499 | 1,073,129 842, 847 56, 585 2, 560, 060 1, 734, 000 
HE.  . E en 9, 984 938, 476 373, 215 41, 867 1, 803, 542 1, 249, 000 
NN ERAS EE 611,083 | 2, 130, 680, 644 76, 664 3, 498, 687 2, 665, 000 
B8. — — e 7,843,828 | 2,053,891 130, 321 756, 759 11, 468 11, 396, 267 4, 200, 000 
Bg — .....-. 9, 970, 2, 443, 725 554, A 4, 980 |! 13,011,326 | 1 4, 328, 000 
oc ENNIUS 10, 313, 867 834, 797 148, 304 |............ 200 11, 297, 108 4, 280, 000 
|. uen 10, 110, 879 | 10, 556, 042 266, 670 58, 928 58 | 20,992,575 5, 626, 000 
- ee 8, 6 473, 629 73, 088 225, 609 115 9, 272, 857 3, 798, 000 
M,BM$ ÓN 8, 397, 145 850, 940 940, 475 120, 672 224 | 10,324, 456 4, 615, 000 
| ERR MER 595 657,787 | 1,935,582 | 1,074, 630 350 5, 310, 944 3, 451, 000 
BN aE eet 3, 751, 452 751,438 | 6,035, 153 752, 150 530 | 11, 200, 723 8, 206, 000 
W$ .. .....-.| 4,879,413 | 8,167,545 | 5, 266, 521 K 1,374 | 19,105, 153 8, 821, 000 


'In addition to classes shown, 4,796,000 pounds of Burmese speiss containing 335,721 pounds of cobalt 
vere imported. 


Exports.—Exports of cobalt from the United States are small; 435 
pounds of metal valued at $1,520 and 134,763 pounds (gross weight) 
of ore and concentrates valued at $182,480 were exported in 1948. 
Some oxide, salts, and driers are also exported, but the figures are not 
separately recorded by the United States Department of Commerce. 

Tariff.— The duty on cobalt oxide continued to be 10 cents a 
pound, sulfate 5 cents a pound, linoleate 10 cents, and other salts and 
compounds 30 percent ad valorem. Cobalt metal and ore entered 
the United States duty free. 
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WORLD REVIEW 


Virtually all cobalt is found associated with other minerals, such as 
copper, nickel, iron, arsenic, lead, zinc, manganese, silver, and gold. 
Belgian Congo and Northern Rhodesia, where cobalt occurs asso- 
ciated with copper, have been the chief producing countries in recent 

ears, followed by the United States, French Morocco, and Canada. 

hese five countries have contributed about 94 percent of the world 
output of cobalt in recent years. Iron pyrites from Finland, Germany, 
Greece, Italy, Norway, Spain, and Sweden contains cobalt, some of 
which is recovered. Although the quantities of cobalt present in iron 
pyrites are generally very small—often only 0.05 percent—and its 
recovery is only 50 to 60 percent, the very large tonnage treated during 
and preceding the war contributed greatly to the cobalt production in 
Germany. It is reported" that about 10 tons of cobalt concentrates 
are obtained from 100,000 tons of cinder. A complete record of output 
of cobalt from iron pyrites is lacking. 


World mine production of cobalt, by countries, 1940-48, in metric tons ! 
[Compiled by B. B. Mitchell) 


Cobalt content 
Country ! M 


Australin `... 12 13 14 15 9 10 11 12 (2) 
Belgian Congo. .....................- 2,301 | 2,256 | 1,656 | 2,061 | 1,877 | 2,800 | 2,150 | 3,563 | 4, 322 
Bolivia (exports)....................- 2 2 Q) Ce E, GE EE PSN H = 
Ltd EE 218 rs Sl PTI OO ETC AA A EE (3) 
CAMA NEE 360 119 38 80 16 49 34 260 701 
(CHI. A A (2) 2 (3) 3 5 IS PTOS (2) 
IA IA aeo Soe a see (1) (3) 98 79 86 84 10 (3) 
A A AN 81 69 27 7 6 (2) (2) (2) 
Er EE, E ee (3) 1 3 15 11 (3) 
Morocco, French.................... 330 65 3 216 243 100 200 370 278 
E n hern Rhodesia 5................. 1, 223 650 914 943 978 xd. 652 420 367 
o ccs elc Aus Sessa EA EE OMNES NOME EXE RE meer AA EE 
United States (shipments)........... 58 237 300 346 253 581 230 | (> (6) 
Total (estimate) ............... 5,000 | 4,000 | 3,500 | 4,200 | 3,900 | 4,700 | 3,500 | 5,200 | 6, 200 


! In addition to countries listed, Brazil, China, Germany, and Spain produce cobalt, but production data 
are not available. Estimate by author of E included in total. 

3 Data not available; estimate by author of chapter included in total. 

3 Less than 1 ton. 

4 Figures comprise Canadian ore processed in Canada and exported (irrespective of year when mined), 
plus cobalt content of oxide made from Sudbury ore at Port Colborne. However, figures exclude the cobalt 
recovered by the Mond Nickel Co. at Clydach (Wales) from the nickel- Ge ores of the Sudbury district, 
for which estimate by author of chapter has been Included in world total. 

3 Year ended June 30 of ycar stated. 

* Bureau of Mines not at liberty to publish figure. 


11 Dennis, W. H., Recovery of Nonferrous Metals from Pyrite: Mine and Quarry Eng. (London), vol. 
13, No. 12, Deceinber 1947, pp. 358-362. 
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Belgian Congo.—The world's premier source of cobalt continues to 
be Belgian Congo, where the Union Miniére du Haut Katanga is the 
sole producer. Output was 4,322 metric tons in 1948, & new record 
and 21 percent greater than in 1947. Production of cobalt in Belgian 
Congo was begun in 1924, when 273 metric tons were produced; since 
that year output has increased almost without interruption and total 
production through 1948 has bcen about 33,500 metric tons. "The 
company has a cobalt mine and a cobalt-concentrating plant at Kabo- 
lela and & cobalt mine and ore-treatment plant at Kamoto. At 
Jadotville the company has six single-phase electric furnaces (monthly 
capacity about 300 tons) for men c cobalt-bearing ores and slags. 
The cobaltiferous red alloy from the electric furnaces is refined in two 
rotary furnaces; and the resultant crude cobalt, which is cast into 
ingots, is shipped chiefly to company refining plants at Niagara Falls, 
N. Y., and Oolen, Belgium, for processing the crude cobalt to metal, 
oxide, salts, and driers. The solutions used in the electrolytic plants 
contain cobalt, recovered by precipitation. The precipitates are 
treated by electrolysis in a refining plant (also at Jadotville) capable 
of producing about 225 tons a month of granules of high purity. The 
total refining capacity of the company plants at Niagara Falls, N. Y., 
Oolen, Belgium, and Jadotville, Belgian Congo, is about 7,500 ton: 
annually. On the basis of a rate of production of 4,000 metric tons 
annually, the company reported developed reserves of cobalt adequat : 
for 40 to 50 pan and it anticipates that these reserves will increase 
as a result of further development of its copper deposits. 

Canada.—Production of cobalt in Canada is measured by the 
quantities of Canadian ores processed and exported, irrespective of 
the year when mined, plus the cobalt content of oxide made by the 
International Nickel Co. of Canada, Ltd., at Port Colborne, Ontario. 
During the war substantial quantities of cobalt ores were mined and 
stock-piled in Canada for the United States Government, and con- 
currently the Deloro Smelting & Refining Co., which treated African 
ores, accumulated Canadian ores. In 1948 the ore stocked by the 
United States Government was shipped to the United States, and 
the entire quantity has been included in the production figure for 1948. 
Similarly, the quantity of Canadian ores processed by Deloro Smelting 
& Refining Co. in 1948 has likewise been included. Canadian produc- 
tion figures, however, do not include the cobalt recovered by the Mond 
Nickel Co. at its Clydach (Wales) nickel refinery from the nickel- 
copper ores of the Sudbury district. 
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According to the Dominion Bureau of Statistics, production of 
cobalt (content) in Canada was 1,544,852 pounds in 1948 compared 
with 572,673 pounds in 1947. The major portion of the output 
credited to Canada in 1948 came from accumulations during the war 
years rather than from ores hoisted during the year. According to 
the United States Department of Commerce, ore containing 870,519 
pounds of cobalt was imported into the United States from Canada 
in 1948. 

The International Nickel Co. of Canada, Ltd., at its Canadian 
nickel refinery, continued the recovery of cobalt as oxide from the 
nickel-copper ores of the Sudbury district. Output of cobalt in oxide 
Wen EEN as 15 short tons monthly, but an increase was contem- 

ated. 

E In the cobalt area of northern Ontario, the Silanco Mining & Refin- 
ing Co., Ltd., was again the chief producer. It operated the Colonial 
concentrator, which treated ore from the reopened Agaunico mine and 
tailings from the Temiskaming mine. The construction of a smelter 
by this company, noted in previous chapters of this series, remained 
uncompleted in 1948. 

Falconbridge Nickel Mines, Ltd., has begun construction of a plant 
to recover the cobalt contained in the matte produced from Sudbury 
nickel-copper ores. The cobalt plant, which is being erected at the 
company nickel refinery at Kristiansand, Norway, will produce cobalt 
oxide and electrolytic cobalt; production of several hundred thousand 
pounds of cobalt annually is expected to begin in 1951. 

French Morocco.—Production of cobalt ore in French Morocco was 
2,094 metric tons containing 278 tons of cobalt in 1948 compared with 
2,660 tons containing 370 tons of cobalt in 1947. The ore, which also 
contains nickel, gold, and silver, is shipped to Belgium for processing 
to oxide and speiss, which are exported to France, where the speiss is 
refined to metal. Indicated shipments of cobalt ore from French 
Morocco were 3,349 metric tons containing 483 tons of cobalt in 1948. 
Stocks of ore at the mines were 1,437 tons on December 31, 1948, 
compared with 2,692 tons at the end of 1947. 

The deposits were described as follows: 17 

The cobalt deposits of French Morocco lie in a rocky desert region in the south 
of the Atlas Mountains near Bou-Azzer about 250 kilometers (155 miles) east of 
the port of Agadir. They are the property of La Société Miniére de Bou-Azzer 
et du Graara, whose head office is at Casablanca. The deposits of cobalt and 
nickel are found in veins at or near the contact of serpentine and diorite rocks. 
The gangue is principally carbonate. Smaltite, skutterudite, and safflorite are 
the cobalt minerals, while niccolite and other nickel-arsenic minerals are also 
present. Gold, varying from 3 to 300 grams per ton, is found in smaltite-skut- 


12 Young, R. S., work cited in footnote 1, pp. 14-15. 
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terudite minerals. Silver is also found in varying quantities but always less than 
50 grams per ton. In general the commercial ore of Morocco does not have 
nickel or iron exceeding 20 percent of the cobalt, although some deposits have 
more nickel than cobalt. ou-Azzer is about 186 miles from the railroad at 
Marrakech and this limits its development. Proved resources are 36,000 metric 
tons. At present the mine has several levels, the deepest being 175 meters (574 
feet). The average cobalt content of commercial ore is 11 to 12 percent, although 
there are other commercial-grade ores with a cobalt content as low as 0.75 to 1.25 
percent, 

Northern Rhodesia.—The second-largest producer of cobalt in the 
world continues to be Northern Rhodesia; but, chiefly because of 
shortage of coal deliveries, output has declined regressively since 
1945. "The output of alloy was 1,081 short tons containing 405 short 
tons of cobalt in the yes” snded June 30, 1948, compared with 1,225 
tons containing 463 tons of cobalt in 1947. The Rhokana Corp., 
which has been producing cobalt since 1933, is the sole producer; 
total output through June 30, 1948, has been 12,053 metric tons. 

The Rhodesian occurrences were described thus: ? 

In Northern Rhodesia the cobalt occurs chiefly as carrollite, but &n oxidized 
form of cobalt is also found and forms & small and varying proportion of the 
cobalt content in the mill feed of Rhokana Corporation. he carrollite is 
closely associated with the copper minerals throughout the sediments of the 
ore horizon, but it is not evenly distributed and the cobalt content of the ore 
varies from a trace to over 3 percent, with an average of 0.25 in the Nkana North 
and South orebodies and 0.07 percent in the Mindola orebody. This gives an 
average mill feed to Rhokana concentrator of about 0.13 percent Co. Where 
the cobalt content is low, around 0.07 percent, it appears to be fairly evenly 
distributed throughout the ore. Where the cobalt content is high, around 0.50 
percent, the carrollite tends to be concentrated in the porous sandstone and 
cherty ore which are the two upper members of the ore horizon, and to some 
extent in the lowest part of the argillite forming the hanging wall. * * * Prac- 
tically all of the cobalt present in the copper and cobalt concentrates at Nkana 
is free and unattached. It is possible by gravity concentration to produce a high 
grade cobalt concentrate with a good recovery from the flotation middlings if the 
product is classified and the sands treated on tables. 

Uganda.'— Deposits of copper near Kilembe on the eastern slope of 
the Ruwenzori Mountains were discovered by Tanganyika Con- 
cessions in 1927; and a license to exploit the area was held by it until 
1940, when it was relinquished because development was considered 
uneconomic. During the war the Uganda Government Department 
of Mines produced small quantities of copper concentrates from this 
area for manufacture of copper sulfate in Kenya. Meanwhile, 
preliminary geological and geophysical surveys were made. Develop- 
ment of the Kilembe deposits has been retarded by transportation 
and power problems. The deposits are 250 miles from the railroad 

13 Young, R. S., work cited in footnote 1, pp. 13-14. 


14 Hyland, Frances, Foreign Service Clerk, Nairobi, Kenya, Development of Kilembe Copper Deposits, 
Uganda Protectorate: U. S. Cons. Rept., Oct. 19, 1948, 5 pp. 
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and 170 miles from the nearest lake port. These problems are to be 
solved eventually by a hydroelectric plant at Jinga, which is now 
under way, and the Katonga Canal from a point near Kilembe to 
Lake Victoria. 

Economic exploitation of the deposits is now considered feasible; 
in 1947 additional investigation was undertaken by Frobrican Ex- 
ploration Co., Ltd., which has acquired exclusive control of all copper 
deposits in this district, and development of the Kilembe mines has 
begun. A 2- to 2%-year diamond-drilling program, now under way, 
is proposed to complete at least 20,000 feet and possibly 50,000 feet 
of drilling. The major program, which would bring the property 
into production on a 3,000-ton daily basis, will extend over 5 years at 
least. Estimates of ore reserves in the five known ore bodies vary 
widely. Average grade of the ore reserves in the five ore bodies—over 
a strike length of 2,000 feet and an average width of 55 feet—is esti- 
mated to be 3.5 percent copper and 0.13 percent cobalt. A large 
tonnage of ore already developed on three levels over a length of 800 
feet averaged 0.25 percent cobalt. Metallurgical tests have indicated 
an over-all recovery of 90 percent of the copper and 80 percent of the 
cobalt. lf the project can be developed to the proposed capacity of 
3,000 tons of ore daily, an annual production of 52,000,000 pounds 
of copper is indicated.” 


15 The anticipated production of cobalt was not stated, but an annual output of 1,500,000 to 2,000,000 
pounds is indicated. 
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GENERAL SUMMARY 


coke industry shared in the high tempo of industrial activity 

in the United States in 1948 and produced the largest quantity of 
coke on record. Total output of oven and beehive coke—74,861,928 
tons—was 2 percent greater than the 1947 figure and 824,111 tons 
(1 percent) higher than the previous record set in 1944. This outstand- 
ing performance was due largely to & substantial increase in oven-coke 
output, which more than compensated for a slight decline in beehive 
production. Production of oven coke, after dropping slightly in April 
use of & work stoppage in the bituminous-coal mines, increased 
steadily thereafter, reaching & peak in December when the rate of 
production averaged 196,800 tons per day. Beehive output normally 
fuctuates more than oven-coke production because work stoppages at 
mines immediately curtail production as beehive operators do not carry ' 
stock piles of coal. Interruptions in coal mining during parts of March, 
April, and July reduced production drastically during those months. 
However, by December the rate of beehive-coke production had reached 
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FIGURE 1.— Average daily production of beehive and oven coke and pig iron and producers’ stocks of oven coke, 1939-48, by months. 
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the highest level since February 1944. The upward trend in oven- 
coke production noted at the close of 1948, if continued, should soften 
the demand for beehive coke. 

The coke industry has been particularly concerned with the quality 
and supply of coking coal in recent years. One of the bright spots in 
the industry in 1948 was the marked improvement in these factors 
during the latter part of the year. Although coke-plant operators had 
a better selection of coal, much inferior coal was stocked during the 
first half of the year; as a result, a large amount of poor coal was car- 
bonized. Carbonization of this inferior coal had a marked effect on the 
yield of coke. Thus, while the total quantity of coal carbonized in 1948 
increased 2 percent over the 1947 total, the relative yield of oven and 
beehive coke decreased from 69.91 percent of the col charged into the 
ovens in 1947 to 69.60 percent, the lowest since 1935, whereas the yield 
of breeze increased from 5.68 to 5.80 percent. 

Costs of coal continued to rise in 1948, reaching new levels. The 
sharp rise at oven-coke plants was due not only to increase in mining 
costs but also to advances in transportation charges. The average 
cost of coal delivered at oven-coke plants increased $1.35 per ton (20 
percent) over 1947, and the average cost of coal at beehive plants ad- 
vanced $0.68 per ton (15 percent). 

The enormous requirements of coke for industrial purposes in the 
United States during 1948 encouraged the expansion of coke-making 
facilities, and 495 new ovens were completed. In addition, extensive 
repairs were made on many ovens, and several old batteries were re- 
built. Although some old ovens were taken out of production, the 
annual coke capacity of oven plants at the end of the year increased 
1,950,800 tons over 1947, and totaled nearly 74.5 million tons. De- 
mand for beehive coke in 1948 also made it necessary for many oper- 
ators to reactivate old plants, and the number of beehive ovens totaled 
14,078 at the end of the year—an increase of 635. 

Coke prices depend directly upon the cost of coal and have shown 
marked increases since the end of the war. This upward trend in coke 
prices continued throughout 1948. Average pog ds per ton of oven 
coke sold (merchant sales) advanced $2.83 for blast-furnace coke 
$3.99 for foundry, $2.28 for water-gas, $2.45 for other industrial, and 
$1.98 for domestic. For beehive coke, gains of $2.54 were registered 
for blast-furnace, $3.12 for foundry, $2.05 for water-gas, $2.08 for 
other industrial, and $1.81 for domestic. 

The use pattern of coke in 1948 varied only slightly from that of 
1947, with the metallurgical industries consuming an increasing pro- 

ortion at the expense of “other industrial" and “domestic” coke. : 
Blast furnaces used 80 percent of the oven and beehive coke shipped 
from the ovens; iron foundries, 5 percent; producer gas and water gas 
combined, 6 percent; other industrial, 4 percent; and domestic heating, 
5 percent. The total sold for domestic heating was the lowest in 


24 years. 

Coke requirements in the United States made it necessary to curtail 
shipments to foreign countries; as a consequence, exports in 1948 
decreased 128,869 tons (15 percent) from 1947. Canada, which has 
always been an important market for a number of the coke producers, 
received 79 percent of the total exported. Shipments to European 
countries declined about 55 percent, and exports to South America 


412 MINERALS YEARBOOK, 1948 


decreased nearly 61 percent. Imports, although increasing 55 percent 
over 1947, were small, representing only 0.2 percent of indicated 
national consumption. 

There were no significant changes in employment at coke plants 
during the year. According to preliminary data from the Bureau's 
1948 annual survey of employment at coke plants, 21,900 men were 
employed at oven-coke plants, working 63,590,000 man-hours— 
increases over 1947 of 1,122 men and 3,318,174 man-hours. The 
number of men employed at beehive plants increased from 2,927 in 
1947 to 3,100 in 1948, and man-hours worked increased from 5,846,933 
to 5,950,000. 

The markets for coal-chemical materials in 1948 continued to show 
the tendency to expand so manifest in recent years. All coke co- 
products registered moderate quantitative increases over 1947. 
However, the gains made by crude tar, ammonia, and light oil were 
not proportionate with the increase made in the output of oven coke, 
as the relative yield of these products per ton of coal charged has 
continued to decrease more sharply than that of coke. Whereas the 
production of coke-oven gas increased at a slightly higher rate than 
coke, the relative yield of this product also declined. Prices on vir- 
tually all coal chemicals increased substantially in 1948 owing to 
advances in the costs of manufacture and to the stimulation created 
by a strong demand. Thus, the total realized from the sales of all 
coal-chemical materials increased 20 percent over 1947, reaching 
$267,126,556 for an all-time high. The gross value of all coke, breeze, 
and coal-chemical materials combined increased 20 percent over the 
1947 figure. 


TABLE 1.—Salient statistics of the coke industry in the United States in 1948 
Coke ovens Sods Total 


Coke produced— 
At merchant plants: 


ON Cl CONS uu Lu susci st A ae ee ee eas ges 13, 332, 499 
e EE $191, 564, 563 
At furnace plants: (1) 
Net AA A 54, 951, 858 
A A $657, 154, 520 
Total: 
o A E A IN 68, 284, 357 6, 577, 571 74, 861, 928 
A AA A A EE $848, 719,083 | $79,562, 771 | $928, 281,854 
Screenings or breeze produced 
IN@U LOIS EE 5, 765, 576 108, 267 5, 873, 843 
A A E A i dE $20, 017, 861 $241, 290 $20, 259, 151 
Coal charged into ovens: 
Bituminous: 
IN Gt 4018.2 oe See coe cin ee ias 06, 984, 143 10, 321, 568 107, 305, 711 
A E A EE $788, 778,359 | $52,738. 368 | $841, 516, 727 
Average per ML a $8. 13 $5. 11 $7. 84 
Anthracite: 
Net EEN 250.179. EE 256, 175 
TEE $1,672. EE $1, 672, 218 
5 Average per ton... LL Lll lc Ll LL ll ll lll. eee $6. 53 APA $6. 53 
otal: 
Net er WEE 97, 240, 318 10, 321, 568 107, 561, 886 
MAU. A A E $790, 150,607 | $52, 738, 368 | $843, 188, 975 
Average per TOM ccoo e ed Eeer $8. 13 $5. 11 $7.84 
Average yield in percent of total coal charged: 
A A e ace wtiaen 70. 22 63. 73 69. 60 
Ü d d (at plants actually recovering)..................... 5. 93 2. 72 5. 80 
ven 
In existence AAA A A 14, 728 13, 443 28, 171 
In existence December 31... 15, 139 14, 078 29, 217 
Dismantled during year. .................... E -.. 84 485 569 


See footnotes at end of table. 
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TABLE 1.—Salient statistics of the coke industry in the United States in 1948— 


Continued 
Coke ovens 
Ovens—Continued. 
In course of construction December 31..................... 350 
Annual coke capacity December 31... net tons..| 74,499,900 
Coke used by producer— 
In blast furnaces: 
Net TOS. coi ca ts ea 38, 995, 137 
A A ER $466, 353, 833 
In foundries: 
Net TOS is 91, 670 
A AI A O $1, 144, 099 
To make producer gas: 
PV OE QUIS 22-2 o c ruo eee 800, 056 
A E A LQdr $9, 107, 026 
To make water gas 
Net A A A A A EET 1, 511, 310 
prop EE $16, 657, 979 
For other purposes 
AE AAA IA 414, 157 
Vai is $4, 090, 125 
Coke sold— 
To financially affiliated companies— 
For blast-furnace use: 
O MAA A DU erac ia ed 12, 021, 531 
¿A mM ND ANN $140, 842, 993 
For foundry use 
ARO A A A 62, 056 
EA A A EN $1, 402, 291 
For manufacture of water gas 
AAA A A RÍA 685, 197 
pig ARA A A IA $9, 024, 330 
For other purposes: 
ATA A A eh ANNE 247, 144 
RYDER EEN $3, 102, 754 
To other consumers— 
For blast-furnace use: 
EE 2, 936, 675 
Wale AA A A $40, 468, 842 
For foundry use 
Net Tobi rs mus 3, 100, 181 
Va Mort aaa, $58, 209, 815 
For manufacture of water gas 
vet TONS AN IS 1, 546, 592 
Ru A A A $20, 264, 943 
For other industrial use: 
Ai A A oleas uicem ioe da 1, 847, 245 
Va a EE EECH $25, 389, 694 
For domestic use 
A IN A A 3, 398, 606 
Ke e A A A LET M $44, 759, 620 
Disposal of screenings or breeze: 
Used by producer— 
For steam raising: 
IN Gl ocultos ll E 3, 625, 109 
Valua AE UNS EE $11, 829, 909 
To make DIOC or water gas: 
Net As. o a eR 147, 131 
Value Loy aaa a Soe eS bet os NV E $732, 761 
For other purposes 
Net TEE 773, 636 
tee $2, 470, 888 
Sold: 
Net tino: ii cane id 1, 121, 611 
O CAI $4, 612, 058 
Average receipts per ton sold (merchant sales): 
Furnace COM AA A crier $13. 78 
Foundry CO td $18. 78 
Water-gas coke... LL LLL LLL c LL ee $13. 10 
Other industrial coke. .....2 2.2 LL LLL LL LLL LLL LL LLL... $13. 74 
Domestico Gebees Seene eege $13. 17 
Screenings or breeze $4. 11 
Stocks on January 1, 1949: 
Pürnacecoke.. ci ts net tons.. 940, 727 
Foundry coE6. eieiei ee eler do...- 7, 003 
Domestic and other... do.... 612, 851 
Screenings or breeze.............------------------- do. 1, 485, 710 
EXPO toca a tad do. 1) 
id AAA A AE do. d 
Indicated consumption_..........-----.--.----.-------- do. ( 


See footnotes at end of table. 


9, 076, 200 


261, 789 
$4, 109, 360 


— —— ëm em a en gr rr 


- ————— em em A MÀ € 


1, 554, 780 
$14, 479, 032 


arras m 


3, 515, 594 
$43, 554, 897 


496, 752 
$7, 482, 338 


204, 254 
$2, 665, 553 


468, 515 
$6, 316, 072 


46, 613 
$553, 744 


Total 


350 
83, 576, 100 


39, 256, 926 
$470, 493, 193 


91,670 
$1, 144, 099 


800, 056 
$9, 107, 026 


1, 511, 310 
$16, 657, 979 


417, 317 
$4, 129, 350 


13, 576, 311 
$155, 322, 025 


62, 056 
$1, 402, 291 


685, 197 
$9, 024, 330 


252, 896 
$3, 186, 072 


6, 452, 269 
$84, 023, 739 


3, 596, 933 
$65, 692, 183 


1, 750, 846 
$22, 930, 496 


2, 315, 760 
$31, 705, 766 


3, 445, 309 
$45, 313, 364 


3, 640, 732 
$11, 868, 200 


147, 131 
$732, 761 


713, 642 
$2, 470, 991 


1, 164, 995 
$4, 712, 602 


$13. 02 
$18. 26 
$13. 10 
$13. 69 
$13. 15 

$4. 05 


971, 356 

7, 967 

614, 118 

1, 491, 941 
706, 190 
161, 400 
73. 155, 934 
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TABLE 1.—Salient statistics of the coke industry in the United States in 1948— 


Continued 
Beehive 
Coke ovens avèrs Total 
Coal-chemical materials produced: 
RK gallons..| 738, 785, 109) 738, 755, 106 
Ammonium sulfate or equivalent. ..........--.-.- unds..11, 859, 386, 041 |_............. 1, 859, 386, 041 
A A Mer LE M cubic feet..| 904, 852, 626 |.............. 994, 852, 626 
Burned in coking process.................... percent.. 37.20 EE 37. 26 
Surplus NI A Sieger do.... 61.09 |.............. 61. 09 
A A A A NICE do.... L5 EE 1. 65 
Crude light ól lie suse e eurn ee a a gallons..| 256,089,065 |.............. 256, 089, 065 
Yield of coal-chemical materials per ton of coal: 
ydg Hp HO FERRETUR ee do.... 7.60 AA ES 7. 60 
Ammonium sulfate or equivalent................ unds.. 19. 52 EEN 19. 52 
A A eaewias M cubic feet... lr SÉ EE 10. 23 
Crudo AAA erer gallons.. P rc A De eee 2. 73 
Mie coal-chemical materials sold: 
Solucion D e $41,957, 748 |.........-...- $41, 057, 748 
Used by poroducer lll lll lllll.- $14, 566, 552 |... -------. $14, 566, 552 
Ammonia (sulfate and Hquor). sees Sr se Se erro $37, 179, 268 |... ....----- $37, 179, 268 
Qas (SUTDIUS) AA cues pileta elana $125, 555, 996 |............-- $125, 555, 996 
Crude light oil and derivatives... 22 $42, 220, 588 | ooo... 2, 220, 5 
Other coal-chemical materials"... $20, 212, 956 1. $20, 212, 956 
Total value of coke and breeze produced and coal-chemical 
materials sold 8... -20m LLL Ll LLL llc LLL LL LLL ell cll. $1, 150,430,052 | $79, 804, 061 |$1, 230, 234, 113 


1 Not separately recorded. 
2 Pepu 1alene, tar derivatives, and miscellaneous coal-chemical materials. 
3 Includes value of tar used by producer. 


TABLE 2.—Statistical trends of the coke industry in the United States, 1937 and 


1945—48 
1937 1945 1946 1947 1948 
Production: 
Oven Cok O. nic net tons. ./49, 210, 748/62, 094, 288/53, 920, 447/66, 758, 549 68, 284, 357 
Beehive oke. do....| 3, 164, 721| 5, 213, 893) 4, 568, 401] 6, 687, 301| 6, 577, 571 
OUR ts aaa d0....|52, 375, 469,67, 308, Zen 58, 497, 848 73, 445, 850/74, 861, 928 
Percent oven eoke 2. Lll llle cl... 94.0 92.2 90. 9 91.2 
Stocks of coke, end of year................. net tons..| 2,595,287| 931, e 928, 706! 1, 032,2 237 1, 593, 441 
Exports, all coke... ......... 2. 2. LL LL cll l.l. do... 526, 683 1, 478, 746! 1,231,327|  835,059| 706, 190 
Imports, all coke eee do.-.. 286, 364 51, 964 52, ISS 104, 093 161, 400 
Indicated consumption, all ooke do....|51, 271, 929 66, 074, 271/57, 321, 756/72, 611, 413,73, 755, 934 
Disposal, all coke sold or used: 
Furnace coke 2... 2l eee do.....136, 751, 960/51, 002, 921/43, 700, 492/57, 636, 505 59, 285, 506 
Foundry cke LLL Ll cl... do....| 2,038, 822, 2, 636, 731, 2, 090, 202, 3, 650, 001| 3, 750, 659 
Other industrial coke (including producer and 
water gas) ememr E e ee ene net tons..| 4, 597, 894) 6, 937, 553| 6, 593, 870) 8, 028, 791) 7, 733, 382 
Domestic coke. ......... 2 lll lll eee ee do....| 8, 107, 518 6, 775, 508 5, 096, 733, 3, 977, 328| 3, 445, 309 
Carbonizing equipment: 
Coke ovens in existence, end of year............. 12, 718 14, 510 14, 494 14, 728 15, 139 
Beehive ovens in existence, end of year. ......... 12, 194 12, 179 12, sòt 13, 443 14, 078 
Coke ovens under construction, end of year....... 259 335 24 572 350 
Cost of coal charged, oven-coke plants, average per 
Ët $3. 74 $5. 28 d $6. 78 $8. 13 


Prices of coke: 
Aer spot price of Connellsville furnace coke, 


OVONS EE AA $4. 29 $7. 29 $8. 13 $10. 49 $13. 44 
bs realization on oven coke sold (merchant 
sales): 
Furnace coke.......... l.l cc lc c Ll ll... $4.34 $7.87 $8. 85 $10. 95 $13. 78 
Foundry coke. .......-. 2... eee $8. 47 $11. 48 $12. 02 $14. 7 $18. 78 
Other industrial coke (including water gas). . $6. 08 $8. 35 $9. 58 $11. 13 $13. 45 
Domestic coke............ 2 2... 2l. Lll llll ll $6. 53 $5. 69 $9. 00 $11. 19 $13. 17 


Yield of coal-chemical materials per ton of coal 


charg 
AA eoowa tweet obeoag. gallons. . 8.67 7.95 7.82 7.7 7. 60 
Ammonium sulfate or equívalent....... pounds.. 21. 84 20. 22 19. 70 19. 66 19. 52 
Crude light ol... ee gallons.. 2. 86 2. 84 2.77 2. 75 2.73 
Surplus gas sold or used........... M cubic feet.. 6. 66 6. 33 6. 29 6. 27 6. 25 
A verage gross receipts for coal-chemical materials per 
ton of coke produced: 
Tar sold and used............. . Ll Lll lll... c... $0. 502 $0. 447 $0. 466 $0. 605 $0. 828 
Ammonia and its compounds-------------------- $0. 326 $0. 356 $0. 361 $0. 423 $0. 545 
Crude light oil and its derivatives (including 
naphthaleney: susce seda e oxi rd odas ae €0. 435 $0. 503 $0. 467 $0. 566 $0. 685 
Surplus gas sold or used ......................... $1. 483 $1. 413 $1. 542 $1. 678 $1. 839 


Total coal-chemical materials (including breeze). $2. 974 $3. 069 $3. 207 $3. 710 $4. 419 


Tf 


toy d d 


COKE AND COAL CHEMICALS 415 


TABLE 3.— Coke produced, value, number of ovens, coal charged, and average 
yield in the United States in 1948, by States 


[Exclusive of screenings or breeze] 


Oven coke 
Yield Value of coke at 
State Coal Ge Coke ovens 
Plants | Ovens Dee coal | ions) 
net tons net tons 
(per- Per 
cent) Total ton 
Alabama E 7| 1,311 | 8,410,868 | 71.582 | 6,015, 460 | $57, 611, 881 $9. 58 
Ad PA AA 1 90 482, 289 61. 53 296, 749 6 , y 
Colorado- occiso cocoa 1 262 | 1,413,355 | 69.09 976, 504 1 1 
¡MN AAA SA 8 852 5, 221, 320 70. 39 3, 675, 284 | , 54, 396, 850 14. 80 
Indiana&......... ll l.l crc eee 5| 1,863 | 11,884,029 | 72.23 | 8,584, 225 | 125, 355, 310 14. 60 
EL EE 1 483 3, 005, 794 71. 45 2, 147, 787 " (6 
Massachusetts... 2 215 1, 478, 402 71. 48 1, 056, 701 l 1) 
Michivan.. 22.260. codes ecco 5 4 568 4, 000, 171 71. 24 2, 849, 601 39, 637, 987 13. 91 
Minnesota 22-2 3 196 | 1,178, 71. 82 846, 246 | 12, 425, 815 14. 68 
N ew Jersey .... ... -..lllll.l-.- 2 304 1, 956, 052 72.13 1, 410, 941 (1) (1) 
A] AAA cocci lek 8 1, 142 8, 204, 974 69. 31 5, 687, 225 72, 756, 957 12. 79 
ORIG. ose Se es ME 15| 2,292 | 14,960,890 | 70.60 | 10, 562, 486 | 128, 843, 686 12. 20 
Pennsylvania................... 13 | 3,852 | 24,229,905 | 68.72 | 16, 649, 689 | 189, 729, 879 11. 40 
"Tennessee... eee 1 44 342, 466 | 73.42 251, 428 f | 
puc MEN Eo os 2 125 7,830 | 70.96 644, 225 1 1 
E A Lid aha ce 2 308 1, 741, 411 60. 78 1, 058, 501 a 1 
West Virginia. .................. 5 718 738, 217 | 69.61 | 3,298, 090 | 33, 090, 297 10. 03 
Connecticut, Kentucky, Mis- 
ud Rhode Island, and Wis- 
BEE 6 514 | 3,083,179 | 73.73 | 2,273,215 | 32, 259, 021 14. 19 
Undistributed "rcp NE EET AE wc oM A GE 102, 611, 400 13. 08 
Total 1948................. 86 | 15,139 | 97,240,318 | 70. 22 | 68, 284, 357 | 848, 719, 083 12. 43 
At merchant plants............. 31 | 2,983 | 18,672,468 | 71. 40 | 13, 332, 499 | 191, 564, 563 14.37 
At furnace plants............... 55 | 12,156 | 78, 567,850 | 69.94 | 54,951, 858 | 657, 154, 520 11. 96 
Total 1947................. 86 | 14,728 | 94, 587,328 | 70.58 | 66, 758, 549 | 711, 100, 409 10. 65 
Beehive coke Total 
Yield Value of coke at 
State E Coke evens Coke Value of 
Ovens| charged coal produced produced | of coke 
(net tons) (net tons) (net tons) | at ovens 
cent) ton 
RI IA A AA O E, WEEN IL cee 6, 015, 460|$57, 611, 881 
dor A PA APA A AAA ee he eens 296, 749 
(ET C0) A AAA A A PE AA vac Dc 976, 504 
ER te A A A AAC, AAA AA rr 3, 675, 284| 54, 396, 850 
bet ME AA A RI E, PS EEN EEN , 225|125, 355, 310 
EA AAA E AA AS AA A E 2, 147, 787 y 
Massachusetts. ME, te li 1, 056, 701 
NICHI EE AA EE, E WEE, ac ctc tal etc , 849, 601! 39, 637, 987 
MINNESOTA. is MCN EE Ee SORTS ORIENTE. Ae 846, 240| 12, 425, 815 
a E AA A EE EG PES EE EE EE l, 410, 941 O) 
NUN d AICA AA EE, Me EE, EEN, PE 5, 687, 225| 72, 756, 957 
Biet 6 e era EN ER ES PA AA, PESOS AAA ' 562, 486|128, 843, 686 
Pennsylvanía.............. 11, 384 E 906, 194| 64. 38; 5, 733, 835)$67, 303, 836,$11. 74 22. 383, 5241251, 033, 716 
Berta MI AS EE E EEN AA EE A 251, 428 1) 
jy 0c AREA AAA AA AN AA SN A 644, 225 d 
Utüh: erniociuscscocielios 797 356, 982| 52.83| 188,586 (1) (1) 1, 247, 087 l 
Virginia A A 750 344,612, 58. 30 200, 911| 2,886, 723) 14. 37 200, 911] 2,886, 723 
West Virginia_...---.---... 952|  550,047| 64.08| 352,404| 4,801,771| 13.62| 3,650, 584| 37, 892, 068 
Connecticut, Kentucky, 
Mn Rhode Island, 
aen oae Rd 195 163, 733) 62.14 101, 745 (1) (1) 2, 374, 960 O) 
gtt A O PE LO A 4, 570, 441| 15. 74|..........- 139, 440, 862 
Total: 1048.......... 14, 078| 10, 321, 568) 63. 73| 6, 577, 571| 79, 562, 771| 12. 10| 74, 861, 928/928, 281, 854 
Sd 13, 443| 10, 474, 536| 63. 84| 6, 687, 301| 65, 305, 111| 9.77| 73, 445, 850/776, 405, 520 


Included with ““Undistributed.” 
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SCOPE OF REPORT 


This chapter is based on data supplied to the Bureau of Mines by 
coke-plant operators. The statistics are confined to oven and beehive 
coke and their related products. In accordance with usual procedure, 
most of the tables herein include comparable data for 3 or 4 preceding 
years. In recent years, commercial operation of a few low- and medi- 
um-temperature carbonization plants has placed coal products on the 
market that are different in character from those mentioned above. 
The chicf products of these processes are semicokes and tar. The 
semicoke ranges from 3 to 16 percent in volatile content and is suitable 
as a smokeless fuel. The tar, which is in*demand for distillation, 
contains a high percentage of light fractions and tar acids. The dif- 
ference in characteristics of these products compared with those 
produced by other carbonizing processes is attributed to the lower 
temperature and to different coking-chamber and heating-flue design, 
which causes less alteration of the volatile matter expelled during 
carbonization. In order to follow the progress made in low- and me- 
dium-temperature carbonization, a separate table containing salient 
statistics for this group of plants has been prepared (table 4). Retort 
coke, as the name infers, is the product made by city-gas companies in 
coal-gas retorts and has limited application to industrial needs. For 
this reason, it is used mainly for heating retorts, steam raising, gas 
manufacture, and domestic heating. Pertinent statistics on retort 
coke are given in table 5. Coke is made by other processes not covered 
in this report, including the refining of petroleum and of crude tar. 
Preliminary figures for 1948 indicate that the production of coke at 
petroleum refineries totaled 2,898,800 net tons and coal-tar pitch coke 
47,000 net tons. The standard unit of measurement in the coke 
industry in the United States is the short or net ton of 2,000 pounds. 


MEDIUM- AND LOW-TEMPERATURE COKE 


TABLE 4.—Salient statistics of medium- and low-temperature carbonization 
plants in the United States in 1948 


Quantity Value 

Coke produced EE net tons. - 127, 218 $1, 335, 022 
Coal CarPbOnIZed EEN do.... 224, 975 779, 907 

Averile DCT VON EE E E 3. 47 
Average yield of coke in percent of coal carbontzed 2 2l. l.l... ta) a | a 
Ovens and retorts: 

In existence December 31........ cL cc LLL LLL eee ee A 

Annual coke capacity December 31............ l.c. l.l... net tons. . 288, 900 |.......-.---.- 
E EE A gallons.. 1, 921, 696 eene 

Yield per ton TN MER do.... UP. MI etre ME 
Value of coke and breeze produced and coal-chemical materials sold... JL 1, 661, 366 
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TABLE 5.—Salient statistics of the coal-gas industry in the United States in 1948 ! 


Horizontal 
retorts 
Coke produced 
Net A CAMA eus 164, 651 
A AMA A A A $1, 897, 891 
Screenings or breeze produced...................... net tons.. 19, 272 
Coal charged into retorts: 
Nat tons cot ee a ee eee eee eua dui EA es 269, 826 
Ven Ted GEN .--| $2,893, 238 
Average Der TOO see dd laa $10. 72 
Average yield in percent of coal charged: 
COKO MEER HO pen 61. 02 
Breeze (at plants actually recovering)....................- 8.62 
Retorts: 
In existence December 31. ..........--..---.-.-----~------- 694 
In operation December 31.......................-......... 543 
Annual coal eapacity.......... Ll cll ll lll. net tons.. 294, 900 
Coke used by producers: 
Netton&. A A E E 99, 305 
A GE A A ELEC NE $1, 095, 746 
Coke sold to other consumers: 
Net A A A, 69, 039 
A A E —— € $846, 127 
Stocks on January 1, 1949: 
COLO EE -net tons.. 12, 156 
et LEE do.... 2,701 
Coal-chemical materials: 
ar: 
Produéetion.. eege gallons. . 3, 125, 159 
|. A NC SS A do.... 9, 558, 651 
Value of 39108. ocicocin nic cria $232, 910 
Stocks on January 1, 1949. ...............--.. gallons.. 447, 780 
Per ton of coal charged ....-.-.-......----.--... do.... 11. 58 
Ammonia liquor (NH, content): 
EEGEN (ee Le EE 
1 BEE re Us Ge EE 
Value Of NIE, E 
Stocks on January 1, IO... pounds..|.............. 
Per ton of coal charged. ........................ o ER, AAA 
Crude light oil: 3 
Producto =o se UE REGES ced gallons.. 19, 512 
EEN MERI NCC EE APR E do. 18, 403 
Value of SAle8- ECCE $1, 266 
Stocks on January 1, 1949. e gallons.. 11, 562 
Per ton of coal charged. .....--...--....----...- do.... 0.75 


Vertical 
retorts 


364, 723 

$3, 953, 327 
58, 545 
627, 352 

$6, 627, 618 
$10. 56 

58. 14 

10. 00 

382 

346 

711, 400 
222, 138 
$2, 247, 598 
130, 084 

$1, 574, 009 


61, 464 
5, 607 


Total 


529, 374 
$5, 851, 218 
77, 817 


897, 178 


$9, 520, 856 
$10. 61 


199, 123 
$2, 420, 136 


73, 620 


, 


12, 383, 175 
12, 009, 213 


1 Additional data in Production of Coke and Coal Chemicals from Coal-Gas Retorts in 1948, Bureau of 


Mines Mineral Market Rept. 1712, Apr. 13, 1919. 
2 Includes drip and holder oil. 
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OVEN AND BEEHIVE COKE AND COKE BREEZE 
GROWTH OF INDUSTRY 
TABLE 6.—Historical Statistics of the coke industry in the United States, 1880 and 


1890-1948 
Production (mil- | SÁ Ovens in 3 o 8 d M Total value at plant 
lion net tons) [33 existence ER = 8. (million dollars) 
Be 
SCH 23 B. E 53 : T 
8 9 q a foe) Se PER: 
Year £ Sg 53 | $3 5 Biss GIE 
S SÉ S do 2| S| 8|2]33| 433 
o - RE SA |w-letloe g E a| 802 
È PE. 23 y EE H|-4S 
a Sos SSS| 3 x E alg als E d 
8 $30 $92|8 |2 |È |[38|5/|=8/|5388 
rà A, in O p 4 mio;< E 
1880....|......| 3.31 33]|.......|.......| 12,372/-.....-- 5.2| 63.7| $1.99] 7l|....|...... 7 
1890- ...]------| 11.5) 11. 5|-------|-------| 37, LIA 18.0} 63.9) 2.02| 23|_...|...... ZB 
1891-...[--.---| 10.4) 10.4|.......|.......| 40,057|........ 16.3| 63.3| 1.97| 20¡....|.....- 20 
1802....|....-.| 12.0) 12.0|.....-.|.......| 42 0021......... 18.8| 63.8| 1.96) 24|....|...... 24 
1893....| 0.01| $9.5| 9.5| OU 12 44,189........ 14.9} 63.5| 1.74! 17)----| © (2) 
1804.... 02, 9.2) 92 .2 60 14.4) 64.0) 1.34| 12|.... M. 3 
1805....| .02, 13.3| 13.3 .1 60 20.8| 64.0) 1.44; 19 3) H 
1896....| .1 | 11.7| 11.8 -7 120 18.7| 63.1) 1.84| 22 (m 
1897....| .3| 18.0| 13.3 2.0 240 20.9| 63.6| 1.66| 22 3 (2) 
1808....| .3| 15.7| 16.0 1.8 500 25.2] 63.6| 1.59 26 ) 
18909....| .9| 18.8) 19.7 4.6 65 30.2| 65.1| 1.76) 35 d à 
1900....| 1.1 | 19.4| 20.5 5.2 1, 096 32.1| 63.9) 2.31| 47 ( 
1901....| 1.2| 2060 21.8 5.4 1, 533 34.2) 63.7| 2.04) 44 A EA 
1902....| 14 | 24.0; 25.4 5.5 1, 346 39.6; 64.1] 2.49| 63 y ( 
19003....| L9| 23.4| 25.3 7.4 1, 335 39.4| 64.1) 2.63) 66 A 
1904....| 20, 21.1| 23.7) 11.0 832 36.5| 64.8| 1.95| 46 
1905....| 3.4 | 28.8| 322| 10.7 417 49.5) 65.11 225| 72 3 8 
1906....| 4.6 | 318| 36.4) 125 112 55.7] 65.3) 2.52] 92 
1907....| 5.6 | 35.2| 408| 13.8 330 61.9| 65.8] 2.74| 90) 22 8 120 
1908....| 4.2 | 21.8| 26.01 16.1 240 39.4| 66.0) 2.40| 48| 14 7 69 
1909....| 6.2] 33.1| 39.3| 15.9 949 59.4| 66.2) 2.29| 70| 20 8 98 
1910....| 7.1 | 346| 41.7] 17.1 1. 200 63.1| 66.1| 2.39| 75| 25 8 108 
1911....| 7.9 | 27.7. 350| 221 698 53.3| 66.7| 2.37) 57| 27 10 
1912....| 11.1 | 329| 440| 25.3 793 65.6) 67.11 2.54| 69) 43 14 126 
1013....| 127 | 33.6) 46.3| 27.5 504 69.2, 66.9| 2.78| 80) 49 17 146 
1914....| 11.2 | 23.4| 34.6) 32.5 644 51.6] 66.9| 2.56| 50| 38 18 106 
1915....| 14.1 | 27.5) 41.6) 33.8 1,191 61.8) 67.2) 2.54) 57) 49 30 136 
1916....| 19.1 | 35.4) 64.5) 35.0 2, 084 81.6) 66.8) 3.13) 96; 75 62 233 
1917....| 22.4 | 33.2) 55.6; 40.4 2, 260 83.8! 66.4| 5.36) 159; 139 68 366 
1918..-.| 26.0 | 30.5) 56.5) 46.0 1,815 85.0| 66.4| 6.77| 189, 193 77 459 
1919....1| 25.1 | 19.1) 44.2| 56.9 877 65.6| 67.4| 5.85| 98| 160 68 326 
1920....| 30.8 | 20.5| 51.31 60.0 396 76.2| 67.4| 9.27| 163, 313| 105 $81 
1921....| 19.8 5.51 25.3| 78.1 85 37.2| 68.0| 5.84| 20 118 216 
1922....| 28.5 8.0 37.1] 76.9 403 54.3| 68.3| 6.42 188 95 
1923... 37.6 | 19.4| 57.0] 66.0 629 84.4| 67.5) 6.56| 116| 257| 131 504 
1924....|34.0 | 10.3) 44.3) 76.8 247 65.0) 68.1| 5.51| 48, 198| 120 364 
1925....| 39.9 | 11.4| 51.3| 77.9 429 74.51 68.8| 5.12| 52| 211 143 406 
1926....| 44.4 | 12.5| 56.9] 78.0 978 82.9) 68.6; 5.41] 57, 251 157 465 
1927....] 43.9 7.2| 51.11 85.9 289 74.4| 68.6| 5.131 30| 232| 160 422 
1928. ...| 48.3 4.5| 52.8) 91.5 145 77.2} 68.4) 4.79) 16) 237| 177 430 
1029....| 53.4 6.5; 59.9) 589.2 408 86.8} 69.01 4.66) 23) 256) 192 471 
1930....| 45.2 2.8; 48.0) 94.2 276 69.8) 68.7) 4.36| 10; 200| 168 378 
1931....| 32.4 1.1; 33.5| 96.6) 13.108| 21.588|........ 48.6; 68.9) 4.83) 4) 158} 125 287 
1932....| 21.1 .7| 21.8| 97.0] 13,053| 19, 440/........ 31.9| 68.3} 4.79| 2| 103 88 193 
1933. ...| 26.7 HI 27.6)  96.7| 13,053) 16. 8571........ 40.1| 68.7| 4.46| 3) 120 95 218 
1934....| 30.8 1.0; 31.8|  96.8| 12, 963| 14,200|]........ 46.0) 69.2) 5.01] 4| 155) 104 263 
1935. ...| 34.2 Hi 35.11 97.4 122 50.5| 69.6) 5.03| 4| 1731 113 290 
1036. ...| 44.6 1.7) 46.3| 96.3 305 65.9, 70.2) 5.02) 7| 226) 136 369 
1937....| 49.2 3.2] 524| 94.0 259 74.5| 70.3| 4.98| 14) 247] 151 412 
1938. ...| 31.7 BI 32.5| 97.4 146 46.6| 69.7) 5.14| 4) 163| 116 
1939. ...| 42.9 1.4| 44.3| 96.7/ 12, 934| -------- 63.5; 69.8| 4.80| 6' 207; 142 355 
1940....| 54.0 3.1| 57.1, 94.6) 12, 734| 15,150 492 81.4) 70.1; 4.80, 14| 2601 168 442 
1041. ...| 58.5 6.7| 65.2, 89.7) 13,016! 18, 669 181 93.1| 70.0] 5.41| 37; 316| 183 536 
1942_...| 62.3 8.3} 70.6) 88.3) 13,303 16.205} 1,327; 100.8} 70.0] 6.03] 47| 378) 204 629 
1943....| 63.8 7.9) 71.7] 88.9) 14, 253) 17, 666 928, 102.5) 70.0) 6.64) 52 424) 210 686 
1944....| 67.0 7.0; 74.01 90.6) 14.580, 16,318 180} 105.3, 70.3} 7.13) 49, 479; 208 736 
1945....| 62.1 5.2, 67.3| 92. 3 14. 510, 12.179 335 95.7, 70.4| 7.56| 38, 470, 191 699 
1946. ...| 53.9 4.6; 58.5) 92.2 14.494| 12, 864 824 83.51 70.0) 8.32) 37! 4501 173 660 
1047....| 66.8 6.7| 73.5| 90.9) 14, 728) 13, 443 572, 105.0/ 69.9| 10.57| 65| 711| 248| 1,024 
1948....| 68. 3 6.6| 74.0) 91.2) 15, 139| 14,078 350| 107.6) 69.6) 12. 40 79| 849| 302, 1,230 


1 Value for tar up to and including 1917 represented that of tar “obtained and sold" which did not always 
include value of tar used by producer. Beginning with 1918, tar used by producer is specifically included, 
Value of breeze produced at oven-coke plants is included for those years for which it was reported. namely, 
1916, 1917, and 1919-48. For other coal-chemical materials, only value of those sold is included. Value of 
breeze produced at beehive plants is not included, as it has usually been much less than a million dollars. 

3 No accurate data on value of the coal-chemical materials available. 
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MONTHLY AND WEEKLY PRODUCTION 


Monthly data on oven and beehive coke, shown in tables 7 to 9, are 
based upon reports received from producers after minor adjustments 
have been made. Weekly production of beehive coke is estimated 
from reports of carloadings received from all coke-carrying railroads. 
The totals shown in table 10 have been adjusted to the annual total, 
ascertained by direct canvass of the producers. Data on weekly 
production of beehive coke are published by the Bureau of Mines in 
the Weekly Anthracite and Beehive-Coke Keport, and monthly data 
for both oven and beehive coke are published in the Monthly Coke 
Report. These reports are distributed, free of charge, upon request to 
the GEES Distribution Section, Bureau of Mines, Washington 
25, D. C. 


TABLE 7.—Coke produced in the United States, 1937 and 1946-48, by months and 
average per day, in net tons ! 


1937 1947 
Month 
Oven coke: 
January......... 4, 360, 700 | 140, 700 | 3, 822, 300 | 123, 300 | 5,650, 600 | 182, 300 | 5, 886, 500 189, 900 
February........ 3, 992, 900 | 142, 600 | 2,647, 200 | 94,500 | 5,158, 500 | 184, 300 | 5, 534, 600 190, 800 
| cand 4, 495, 500 | 145,000 | 5,029, 700 | 162, 200 | 5,690, 700 | 183, 600 | 5, 666, 800 182, 800 
April-.---------- , 4, 350, 900 | 145,000 | 3,871,800 | 129, 200 | 5,413, 500 | 180, 400 | 4, 507, 500 150, 300 
MAY MC ED 4, 479, 700 | 144, 500 | 2, 588, 900 83, 500 | 5, 561, 900 | 179, 400 | 5, 746, 000 185, 400 
June............. 4, 024, 800 | 134, 200 | 4, 444, 400 | 148, 100 | 5,352, 900 | 178, 400 | 5, 616, 500 187, 200 
elei 4, 423, 900 | 142, 700 | 5,354, 500 | 172, 700 | 5, 403, 300 | 174,300 | 5, 738, 000 185, 100 
August... 4, 573, 400 | 147, 500 | 5, 494, 600 | 177, 300 | 5,664, 700 | 182, 700 | 5,873, 800 189, 500 
September....... 4, 427, 800 | 147,600 | 5,376, 500 | 179, 200 | 5, 426, 900 | 180, 900 | 5, 789, 100 | 193,000 
October.........| 4,035, 100 | 130, 200 | 5, 545, 200 | 178, 900 | 5,833, 100 | 188, 200 | 5, 992, 400 193, 300 
November....... 3, 222, 300 | 107,400 | 4, 954, 300 | 165, 100 | 5,682, 500 | 189, 400 | 5, 832, 900 194, 400 
December... 2, 823, 800 91, 100 | 4, 797, 000 | 154, 700 | 5, 920, 000 | 191, 000 | 6, 100, 300 196, 800 
Total... — —. 49, 210, 800 | 134, 800 |53, 929, 400 | 147, 800 (66, 758, 600 | 182, 900 ¡68, 284, 400 186, 600 
Beehive coke: 
January......... 274, 300 10, 600 418, 500 13, 500 504, 100 19, 100 616, 100 19, 900 
February........ 294, 600 12, 300 379, 400 13, 600 8, 200 19, 200 547, 900 18, 900 
MUS 357, 300 13, 200 478, 200 16, 500 606, 100 19, 500 331, 500 10, 700 
A pril........... 309, 700 11, 900 22, 100 700 445, 800 14, 900 249, 200 8, 300 
MAY ui o : 12, 600 7, 800 900 611, 800 19, 800 599, 400 19, 300 
Jupe ..--...... 274, 10, 600 377, 900 12, 600 471, 100 15, 700 561, 300 18, 700 
July............. 285, 100 11, 000 482, 800 15, 600 437, 100 14, 100 453, 100 14, 600 
August.......... 25 10, 000 539, 900 17, 100 588, 700 19, 000 640, 100 20, 600 
September....... 253, 900 H 500, 100 16, 700 593, 600 19, 800 617, 200 20, 600 
October. ...--..- 225. 500 8.7 573, 900 18, 500 627, 000 20, 200 651, 500 21, 000 
November... —— 168, 800 6, 500 372, 100 12, 400 559, 600 18, 700 640, 200 21, 400 
December....... 135, 200 5, 200 395, 700 12, 800 614, 200 19, 800 670, 100 21, 600 
Total... ` — .. .| 3, 164, 700 10, 200 | 4, 568, 400 12, 500 | 6, 687, 300 18, 300 | 6, 577, 600 17, 900 
Total: 
January ......... 4, 635, 000 | 151, 300 | 4, 240, 800 | 136,800 | 6, 244, 700 | 201, 400 | 6, 502, 600 209, 800 
February.......- 4, 287, 500 | 154, 900 | 3,026, 600 | 108, 100 | 5,696, 700 | 203, 500 | 6,082, 500 209, 700 
March........... 4, 852, 800 | 158, 200 | 5,507, 900 | 177, 700 | 6, 296, 800 | 203, 100 | 5, 998, 300 193, 500 
ADri..-. es 660, 600 | 156, 900 | 3, 896, 900 , 900 | 5,859, 300 | 195, 300 | 4, 756, 700 158, 600 
May............. 4, 806, 200 | 157, 100 | 2,616, 700 84, 400 | 6,173, 700 | 199, 200 | 6, 345, 400 204, 700 
June 4, 299, 600 ! 4, 822, 300 | 160, 700 | 5,824, 000 | 194, 100 | 6, 177, 800 205, 900 
Jüly.. oni 4, 709, 000 | 153, 700 | 5,837, 300 | 188, 300 | 5,840, 400 | 188, 400 | 6, 191, 100 199, 700 
EE 4, 832, 400 | 157, 500 | 6,034,500 | 194, 700 | 6, 253, 400 | 201, 700 | 6, 513, 900 210, 100 
September.......| 4,681, 700 | 157,400 | 5,876, 600 | 195, 900 | 6, 020, 500 | 200, 700 | 6, 406, 300 213, 600 
October......... 4, , 600 | 138, 900 | 6,119, 100 | 197, 400 | 6, 460, 100 | 208, 400 | 6, 643, 900 214, 300 
November.......| 3,391, 100 | 113, 900 | 5,326, 400 | 177, 500 | 6, 242, 100 | 208, 100 | 6, 473, 100 215, 800 
December. ...... 2, 959, 000 96, 300 | 5,192, 700 | 167, 500 | 6, 534, 200 | 210, 800 | 6, 770, 400 218, 400 


—— |——— |—————— |—————— | |€——M» | ————Q 


Grand total.../52, 375, 500 | 145, 000 |58, 497, 800 | 160, 300 |73, 445, 900 | 201, 200 |74, 862, 000 | 204, 500 


1 Before 1941 daily average production of beehive coke was calculated by subtracting Sundays and holi- 
days in each month; 1942-48 daily average has been calculated by dividing total monthly production by 
total number of days in month. 
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TABLE 8.—Oven coke produced in the United States in 1948, by States and months, 
in net tons 


[Based on reports from producers] 


Btate January | February| March April May June July 
Arbete 524,400 | 495,700 | 481,300 | 322,500 | 530,300 | 514,400 516, 600 
California... ... zem deiere 28, 300 25, 500 27, 000 25, 900 26, 600 25, 300 23, 900 
Colorado............-.------.-- 79, 200 76, 000 78, 200 72, 500 84, 300 82, 600 81, 700 
DENIS AAA ees 322, 200 | 302.400 | 310,500 | 252,800 | 308,700 | 298, 900 308, 60) 
A A repe mE 743,800 | 700,100 | 722,700 | 631,600 | 706,500 | 702, 300 700, 200 
Maryland...................... 157,300 | 153,100 | 174,600 | 146,900 | 190,700 | 186,500 190, 700 
Massachusetts.............----- 101, 000 90,100 | 102,000 87, 000 99, 500 93, 500 90, 200 
TO EE 4,300 | 231,400 | 242,400 | 188,200 | 244,100 | 238, 400 245, 600 
Minnesotas -....---------2------- 76, 600 71, 800 75,100 64, 600 66, 400 65, 600 68. 200 
New Jerse os. eegener See 125, 115,600 | 122,300 93, 200 | 121,000 | 117,400 120, 100 
New d EE 476,700 | 449,300 | 472,400 | 382,000 | 452,300 | 447,600 487, 2X0 
ODIO AA AAA .700 | 867,100 | 893,000 | 685,500 | 902,200 | 872,900 884, 900 
Pennsylvania.................. 1, 456, 500 |1, 363, 100 |1, 367, 400 |1, 110, 500 |1, 387, 900 |1, 346, 800 | 1, 350, 300 
IIA eee , 100 , 500 ‘ 19, 700 21, 300 21, 100 22, 000 
dy oo cos duis eR f 52, 600 : 50, 500 55, 200 52, 600 56, 400 
EE 2.222 AA 100, 600 98, 300 76, 000 23, 600 87,100 97. 500 97,7 
West Virginia. ee e 273,200 | 241,000 | 251,700 188,700 | 268,000 | 263,700 269, 600 


Connecticut, Kentucky, Mis- 
souri, Rhode Island, and Wis- 


EC cce e Lanes -—-| 193,600 | 181,000 | 192,100 | 161,800 | 193,900 | 189,400 193, 400 
vk WEE 5, 886, 500 ¡5, 534, 600 15, 666, 800 |4, 507, 500 |5, 746, 000 |5, 616, 500 | 5, 738, 000 
At merchant plants............ 1, 183, 900 |1, 080, 900 |1, 147, 900 929, 500 |1, 127, 700 |1, 108, 000 | 1,130, 600 
At furnace plants.............. 4, 702, 600 i4, 453, 700 |4, 518, 900 |3, 578, 000 ¡4, 618, 300 |4, 508, 500 | 4, 607, 400 
Septem- Novem- | Decem- 
State August e October ber bar 'Total 
o A ae 505, 100 | 514,100 | 537,900 | 519,500 | 553,700 | 6,015, 500 
HERE 11,700 22, 200 , 200 S 27, 900 296, 800 
Colorado EE , 200 84, 700 82, 400 79, 100 88, 600 976, 500 
Illinois.-..---....- lc mc cere dcc LC 318,000 | 310,600 | 319,700 | 305,700 | 317,200 | 3,675, 300 
Indiânä css 746, 100 721, 500 748, 300 724, 900 736, 200 | 8, 584, 200 
TT DEE 190,900 | 183,900 | 189,400 | 184,200 | 199,600 | 2.147. 500 
Massachusetts. .---...-----2---- 22 81, 300 74, 900 63, 200 84, 100 89, 200 | 1, 056, 700 
A A A 9, 238, 100 246, 100 239, 100 246, 100 | 2, 849, 600 
Minnesota. deeg 69, 69, 600 74, 000 71, 700 73, 700 846, 300 
New lr AP A 119, 900 116, 300 121, 100 117, 400 121,600 | 1, 410, 900 
New YOIK rr tra 498, 500 505, 200 512, 300 486, 200 517,500 | 5, 687, 200 
O AA E A 889, 500 922 900, 200 927,700 |10, 562, 500 
PennsylVAOÍB .cocosiossniccoconoicosaas 1, 429, 700 |1, 415, 500 |1, 473, 400 |1, 422, 500 |1, 496, 100 |16, 649, 700 
ennesse@...-..------.------.~------------ 1, 300 20, 800 , 700 , 300 , 100 251, 400 
PS do RETE ME 52, 600 44, 200 54, 500 55, 000 58, 000 644. 200 
A A A 93. 500 96, 000 88, 100 98, 500 101,600 | 1,055, 500 
West Virginia.......--..-.--. 2-2-2 LL ll. 300, 200 | 293,500 | 312,400 | 308,200 | 327,900 | 3, 208, 100 
Connecticut, Kentucky, Missouri, Rhode 
Island, and Wisconsin.................-. 193,100 | 188,500 | 198,800 | 191,000 | 196,600 | 2, 273, 200 
Totâl- A ot ee ee 5, 873, 800 (5, 789, 100 |5, 992, 400 |5, 832, 900 |6, 100, 300 |68, 284, 400 
At merchant polants 28. 1, 128, 700 ¡1, 100, 100 |1, 129, 200 |1, 113, 700 |1, 152, 300 |13, 332, 500 
At furnace plants ozono sara 4, 745, 100 |4, 689, 000 |4, 863, 200 ¡4, 719, 200 |4, 948, 000 ¡5t, 951, 900 


TABLE 9.—Beehive coke produced in the United States in 1948, by States and 
months, in net tons 


[Based on reports from producers] 


State 


Kentucky........ 
Pennsylvania.... 
Uta 


West Virginia..... 
Total...... 
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TABLE 9.—Beehive coke produced in the United States in 1948, by States and 
months, in net tons—Continued ; 


Btate August | September! October | November | December Total 
Kentueky.................-.- 9, 900 8, 400 9, 900 9, 500 9, 300 101, 800 
Pennsylvania................- 555, 400 535, 300 561, 900 553, 700 580, 300 5, 733, 800 
Utah... ee ee 24, 000 22, 500 23, 800 ; 24, 900 88, 
Virginia... ............-.....- 17, 600 19, 300 21, 200 19, 100 19, 700 
West Virginia. ................ 33, 200 31, 700 34, 700 5, 35, 900 352, 500 

TOA oca oa 640, 100 617, 200 651, 500 640, 200 670, 100 6, 577, 600 


TABLE 10.—Beehive coke produced in the United States in 1948, by weeks 
[Estimated from railroad shipments] 


Week ended — | Net tons Week ended— | Nettons || Week ended— | Net tons 
- | E - we a —— 
(00$ ds ME | 154,800 || May 15.....__._____- 149, 300 || Sept. 25.............. | 148, 200 
E PAE A DES conc 155,000 A Oot. RE tte 148, 800 
Ce E ` 21 144, 300 || May 29.............. 146,200 || Oct. 9..............| 153,400 
"Fa EE ISO MM AU Kee 141,600 || Oct. 16______- e ol 150, 800 
TOS CMT Wee 1385, 700 ll JORO 12. LL I2 0 I Oot, DELL ee uae 148, 600 
a aet U e 138,000 || June 18 147,300 || Oct. 30 ate E 156, 200 
a ») "ee eee 142, 200 || June 20 151, 800 || Nov. 6 SS f 135, 800 
"ET EA 138, 500 || July 3.................] 28, 100 || Nov. 13..... 147, 600 
0 dup A 139, 200 || July 10, 51, 200 || Nov. 20. NC 157, 700 
"e" NES SEN 132, 800 || July 17 = al 83, 300 NOV Mo oe | 149, 000 
MEN. Ss 129, 000 || July 24....___.._..... 141, 400 || Dec. 4 | 154, 200 
m PACA 59, 900 || July 31..... Se) 138, 900 || Dec. 11 à -| 156, 900 
(OA NEGEER 14,100 || Aug. 7... AFTER 141, 900 || Dec. 18 SC 143, 600 
200; eer 10, 200 || Aug. 14..___- 148, 900 || Dec. 25... 142, 300 
IL ee £e iE gU HM AO A. loco -- 149, 500 || Jan. 1.. ZER ..| ?111, 500 
A 9255 E UD AO. Ee 144, 900 | ————— 
TJ PES 67,000 || Sept. dio eel 152, 100 || Tot scazás 6, 577, 600 
Oca See 1% 10011 Bette, loss +. omiz=| 127, 700 
MO ti | 141,600 || Sept. 18.____.......... | — 149,500 || | 
13 days only 
2 6 days only 


PRODUCTION BY FURNACE AND MERCHANT PLANTS 


The criteria used by the Bureau of Mines for classifying “furnace” 
and “merchant” oven-coke plants were given in detail in the 1947 
coke chapter and therefore need not be repeated here. 

The total number of active plants in 1948 was the same as in 1947; 
however, the plant at Fairmont, W. Va., formerly owned and operated 
by the Domestic Coke Corp., was purchased by the Sharon Steel 
Corp. on February 1, 1948, and the classification was changed from 
merchant to furnace plant, as shown in table 11. This change 
naturally decreased the output from merchant plants, but the sharp 
increase in furnace output was not due entirely to this transfer. 
The growth in output of furnace plants in the past decade is due 
largely to the increased demand for blast-furnace coke. To meet 
these mounting requirements, expansion of carbonizing capacity at 
integrated iron and steel works has been necessary. As a result, a 
ede proportion of coke is being produced by furnace plants. 

or example, in 1937 furnace plants supplied slightly over 73 percent 
of the total production, whereas in 1948 the proportion had risen to 
over 80 percent. Furnace and merchant plants operated at a uni- 
form rate throughout the year, except for a 2-week period in April. 
Monthly and daily average production data for both types of plants 
are shown in table 12. 
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TABLE 11.—Number and production of oven-coke plants connected with irom 
CC and of other plants in the United States, 1913, 1918, 1937, and 
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TABLE 12.—Monthly and average daily production of oven coke by plants con- 
nected with iron furnaces and by other plants in the United States, 1937 and 
1947-48, in net tons 


1937 1947 1948 
Month 
Furnace | Merchant Furnace | Merchant | Furnace | Merchant 
plants plants plants plants plants plants 
Monthly production: 
anuary EE 3,241,600 | 1,119,100 | 4,465,300 | 1,185,300 | 4,702, 600 1, 183, 900 
February................. 2, 996, 500 996, 400 | 4,071,800 | 1,086,700 | 4,453, 700 1, 080, 900 
De bee A NN ccs 3,355,000 | 1,140,500 | 4,491,300 | 1,199,400 | 4,518, 900 1, 147, 900 
A qo AA 3,310,300 | 1,040,600 | 4,286,600 | 1,126,900 | 3,578, 000 929, 500 
ACA IDEA 3,375,600 | 1,104,100 | 4,383,300 | 1,178,600 | 4,618, 300 1, 127, 700 
^j E 2, 917, 500 | 1,107,300 | 4,228,000 | 1,124, 900 | 4, 508, 500 1, 108, 000 
0 AAA 3,316,100 | 1,107,800 | 4,270,600 | 1,132,700 | 4,607, 400 1, 130, 600 
August..................- , 469,300 | 1,104, 100 | 4,488, 500 | 1,176,200 | 4,745, 100 1, 128, 700 
September................. 3, 700 | 1,093,100 | 4,283,000 | 1,143,900 | 4,689, 000 1, 100, 100 
October................... 2,910, 500 | 1,124,600 | 4,643,200 | 1,189, 900 | 4,803, 200 1, 129, 200 
November................ 2,142, 700 | 1,079,600 | 4,524,200 | 1,158,300 | 4,719, 200 1, 113, 700 
oe ber... ,764, 400 | 1,059,400 | 4,725,100 | 1,194, 900 | 4, 048, 000 1, 152, 300 
Tol EE 36, 134, 200 | 13,076,600 | 52, 860, 900 | 13,897,700 | 54, 951,900 | 13,332, 500 
Average daily production: 
A A 104, 600 36, 100 144, 100 38, 200 151, 700 38, 200 
February................. 107, 000 35, 600 145, 500 38, 800 153, 500 31, 300 
A sues 108, 200 36, 800 A 38, 700 145, 800 37, 000 
April. ...--.----.--------- 110, 300 34, 700 142, 900 37, 500 119, 300 31, 000 
E EE 108, 900 35, 600 141, 38, 000 149, 000 36, 400 
A A 97, 300 36, 900 140, 900 37, 500 150, 36, 900 
d'Hee 107, 000 35, 700 137, 800 36, 500 148, 600 36, 500 
A DE OPER REDE 111, 900 35, 600 144, 800 37, 900 153, 100 86, 400 
Beptember................ 111, 200 36, 400 142, 800 38, 100 156, 300 36, 700 
October................... ; 36, 300 149, 800 38, 400 156, 900 36, 400 
November................ 71, 400 86, 000 , 800 38, 600 157, 300 37, 100 
December................ 56, 34, 200 152, 400 38, 600 , 800 37, 200 
Average for year........ 99, 000 35, 800 144, 800 88, 100 150, 200 36, 400 


PRODUCTION BY STATES AND DISTRICTS 


Oven coke was produced in 22 States in 1948, the same number that 
reported production in 1947. Increases in production over that of 
1947 were reported by 13 States, and decreases up to 12 percent 
occurred in the 9 remaining States. Production increases are as fol- 
lows: Texas led with a gain of 145 percent; West Virginia, 17 percent; 
Colorado, 15 percent; Maryland and Utah, 9 percent each; and Ohio, 
5 percent. The largest tonnage increases were reported by Ohio, 
West Virginia, and Texas. These States combined accounted for 89 
percent oí the gain in output over 1947, 
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Production of oven coke by geographic areas is shown in table 14. 
This tabulation proves that the Middle Atlantic area, which includes 
Maryland, New Jersey, New York, and Pennsylvania, contributed 
the largest share of the Nation's output, supplying 38 percent of the 
total. Illinois, Indiana, and Missouri combined furnished 18 percent, 
and Ohio ranked third with 16 percent of the total. The rapid expan- 
sion of the iron and steel industry in the Western States has greatly 
increased the requirements for metallurgical coke, and total produc- 
tion in this area has increased more than fourfold since 1937. 

In 1948 Pennsylvania continued to surpass all other States combined 
in the production of beehive coke, supplying 87 percent of the national 
output. Closing of the only beehive-coke plant in Colorado in 1947 
removed that State from the list of producers, leaving only five States 
in 1948. Production declined in three States, gained slightly in 
Kentucky, and increased 179 percent in Utah. The tremendous gain 
in Utah was due to rehabilitation of the large plant at Columbia by 
Kaiser & Frazer Parts Corp. 


TABLE 13.—Coke produced in the United States, 1937 and 1945-48, by States, 
in net tons 


[Exclusive of screenings or breezo] 


State 1937 1915 1946 1947 1948 
Oven coke 

Alabama. oie 4, 259,771 | 5,400,925 | 4,665,939 | 5,869, 738 6, 015, 460 

AA AA EE 256, 092 260, 470 332, 244 ; 
Colo MO: condes does ae cnr RES 486, 045 639, 099 558, 545 849, 697 976, 504 
Illinois A necs Ra ca eR -—| 2,908,663 | 3,681,516 | 3,192,395 | 3,805,374 3, 675, 284 

Indiana... 2... 222 5 9. 6 n dede —| 5,467,061 | 7,814,247 | 6,651,567 | 8,785, 687 , 584, 
Maryland ce) sce sche e —| 1,513,651 | 2,024,609 | 1,661,606 | 1,975, 201 2, 147, 787 
Massachusetts .-....--..--..--.-------- 1,130,620 | 1,149,448 | 1,046, 267 | 1,196,010 1,056, 701 
MICDIRAD canoas is 2,283,518 | 2,805,970 | 2,499,664 | 2,818, 941 2, 849, 601 
A O A casceee es 704, 631 825, 620 860, 754 897, 739 846, 246 
New Jersey__._-.---------.----------.. 1,015,073 | 1,284,020 | 1,258,854 | 1,432, 210 1, 410, 941 
New YorK.....------------------------ 4, 946, 964 5, 789, 974 5, 042, 674 5, 670, 333 5, 687, 225 
A A d 6, 737, 881 9, 405, 710 8, 451, 580 | 10,069, 237 10, 562, 486 
Pennsylvania.......................... 13, 701, 262 | 15,255, 137 | 12, 794, 721 | 16,474,593 16, 649, 689 
' Tennessee. ..._--------.----.---------- 89, 451 236, 979 229, 751 241, 925 251, 428 
RT EE, re 140, 254 |------------ 263, 006 644, 225 
Utah AA AAA A E OO 149, 659 731, 306 487, 133 975, 772 1, 058, 501 
be de A TORRE IE ER 14; AA AA AS eue e 
West Virginia ...-.-------------------- 1,817,993 | 2,462,477 | 2,162,453 | 2,822,381 3, 298, 090 

Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin........ 1,892,949 | 2,190,905 | 2,105,074 | 2,278, 161 2, 273, 215 
Total Ee 49, 210, 748 | 62, 094, 288 | 53, 929, 447 | 66, 758, 549 | 68, 284, 357 
Beehive coke: 

o MA get eet reg 64, 222 72,678 58, 761 21,489 |............ 
Kentucky A IN DE 74, 404 85, 400 95, 285 101,745 
Pennsgleania ........- 2,559,048 | 4,583,720 | 4,027,167 | 5,913,133 5, 733, 835 
Nu AAA AA E AS A DEE 
A A A E 6, 657 4, 205 5, 234 67, 693 188, 586 
VITRIDIA Lidia sia 240, 425 191, 032 171, 242 211,876 200, 911 
West Virginia. e E 279, 387 287, 854 220, 597 377,825 352, 494 
Totül ou zuneScUges eec 3,164,721 | 5,213,893 | 4,568,401 | 6,687,301 6, 577, 571 


—— M | |——————————— | | ee 
SS | ————————— OSS EEE 


Grand total. . ....................... 52, 375, 469 | 67, 308, 181 | 58, 497, 848 | 73, 445,850 | 74, 861, 928 
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TABLE 14.—Production of oven coke, by geographic areas, 1937, 1940, and 
1945-48, in net tons 


Geographic areas 1937 1940 1945 1946 1947 1948 


Rs A ( E E _ CEE. 0QÍ0QGO EES 


Connecticut, Massachusetts, 

and Rhode Island........... 1,717, 558 | 1,779,306 | 1,855,396 | 1,663,316 | 1,890,973 1, 746, 550 
Maryland, New Jersey, New 

York, and Pennsylvania....| 21,176,950 | 22, 641, 242 | 24,353, 740 | 20, 757,855 | 25,552,637 | 25.805, 642 
EN A e528 6, 737, 881 | 7,897,929 | 9,405,710 | 8,451,580 | 10,069,237 | 10,562, 485 
Illinois, Indiana, and Missouri. 8, 730, 680 9, 660, 017 | 11, 763, 201 | 10, 109, 231 | 12, 868, 508 12, 539, 204 
Michigan, Minnesota, and 


Wisconsin................... 3,589,705 | 3,944,410 | 4,236,020 | 3,970,174 | 4,342, 188 4, 327, 342 
Alabama, Kentucky, Tennes- 
see, and West Virginia...... 6, 606, 624 | 7,328,908 | 8,713,470 | 7,671,143 | 9,614,287 | 10, 237, 154 
California, Colorado, Texas, 
Utah, and Washington..-..- 651, 260 762,497 | 1,766,751 | 1,300,148 | 2,420,719 2, 975, 979 
Total...---------------- 49, 210, 748 | 54, 014, 309 | 62, 094, 288 | 53, 929, 447 | 66, 758, 549 | 68, 284, 357 


TABLE 15.—Oven coke produced in the United States in 1948, by steel-producing 


districts 
Yield of Value of coke at 
Coal coke Coke pro- ovens 
District Plants | Ovens | charged from duced (net 
(net tons) coal tons) 

(percent) Total Per ton 
Eastern...................... 22 | 3,583 | 22, 996, 777 70.77 | 16, 273, 957 | $211, 137,804 | $12.97 
Pittsburgh- Youngstown..... 21 | 4,594 | 30, 460, 533 68.75 | 20,942, 588 | 231,935, 216 11.07 
Cleveland. Detroit 10 | 1,652 | 11, 009, 149 70.92 | 7,808,000 | 100, 213, 106 12 83 
Chileago 222. 19 | 3,170 | 19, 475, 640 71.97 | 14,016,945 | 207, 354, 391 14 79 
Boutbern. 10 1, 480 9, 661, 164 71.53 6, 911, 113 69, 705. 763 10. 09 
Wester... e 4 660 | 3,637, 64.11 | 2, 331, 764 28, 372, 803 12 17 
Total EE 86 | 15,139 | 97, 240, 318 70.22 | 68, 284, 357 | 848, 719, 083 12. 43 


TABLE 16.—Coke produced in Pennsylvania in 1948, by districts 


Yield of Value of coke at 
Coal coke Coke pro- ovens 
District Plants | Ovens | charged from | duced (net 
(net tons) coal tons) 
(percent) Total Per ton 
Oven coke: 
Eastern !.... ............ 5 796 | 4,677,800 71.20 | 3,330,476 | $43,794,762 | $13.15 
Western 2................. 8 3, 056 | 19, 552, 105 68. 12 | 13, 319, 213 145, 935, 117 10. 96 
H Nu BEE 13 | 3,852 | 24, 229, 905 68.72 | 16, 649, 689 | 189, 729, 879 11. 40 
Beehive coke: 
Fayette Countg. 41 | 8,169 | 6,320, 764 64.40 | 4,070, 790 45, 346, 848 11. 14 
Westmoreland County... 20 | 2,516 | 1,776,716 64.56 | 1,147,125 15, 310, 609 13. 35 
Other counties 3___.__..-. 4 699 808, 714 63. 80 515, 920 6, 646, 379 12. 88 
Total. Geet 65 | 11,384 | 8,906, 194 64.38 | 5,733,835 67. 303, 836 11.74 
Grand total...........- 78 | 15,236 | 33, 136, 099 67.55 | 22, 383, 524 257, 033, 715 11. 48 


1 Includes plants at Bethlehem, Chester, Philadelphia, Steelton, and Swedeland. 

$i miu es plants at Aliquippa, Clairton, Erie, Johnstown, Midland, Monessen, Neville Island, and 
ttsburg 
3 Beaver, Greene, and Indiana Counties. 


-= s=. ne e - 
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NUMBER AND TYPE OF OVENS 


Coke Ovens.—Modernization of existing facilities and construction of 
new ovens continued at a rapid pace in 1948. In all, 495 new ovens with 
an annual coke capacity of 2,571,700 tons were built during the year. 
In addition, 28 old ovens were completely rebuilt in Alabama, and 
minor repairs were made on a number of ovens in various other places. 
One battery of 17 ovens in Ohio and another of 61 in Pennsylvania 
were demolished; failure of 2 ovens in Alabama and 4 in Illinois 
brought the total number abandoned to 84. The net gain in ovens 
in 1948 was 411, which raised the total number in existence at the 
end of the year to 15,139, a new record. In spite of the extensive 
construction activity of the past several years, the proportion of 
ovens more than 25 years old is still high. Table 18 shows the number 
and capacity of all ovens in existence on December 31, 1948, according 
to age groups. It is evident from the large number of overage ovens 
shown in this tabulation that extensive construction work must be 
continued if the current rate of production is to be maintained. Coke- 
plant operators are endeavoring to meet rising coke requirements by 
constructing new ovens. At the close of the year 350 new ovens were 
under actual construction, and contracts were let for erecting several 
additional batteries. 

Beehive Ovens.—Bechive ovens played an important part in meet- 
ing blast-furnace coke requirements during World War II, and a large 
number continued to operate in 1948 to help supply the insatiable 
demand for metallurgical coke. The average number of beehive 
ovens in blast during the year ranged from a low of 9,965 in April to 
a peak of 12,403 in December. The decline in average number of 
active ovens in April was due to the closing of 1,310 ovens in Pennsyl- 
vania by the H C. Frick Coke Co. Bechive ovens require compara- 
tively less time and money to rehabilitate than slot-type ovens and 
therefore offer a quick way of adding to the total carbonizing capacity. 
Hence, the number of beehive ovens needed to satisfy excess metal- 
lurgical-coke requirements may be expected to fluctuate more directly 
with the demand for steel. 


883326—50——28 
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TABLE 17.—Ovens completed and abandoned in the United States in 1948 and 
total number in existence at end of year, by States 


Plants Under construc- 
i In existence Dec. 31 New tion Dec. 31 
State exist- | O A Dës 
ence doned 

Dec. 31 Annual Annual | during Annual 

Num- | coke ca- | Num- | coke ca- | year | Num- | coke ca- 

ber pacity ber pacity ber pacity 
(net tons) (net tons) (net tons) 

Oven coke: 
Alabama................ 7| 1,311 6, 581, 400 |... fee -...- SÉ AA nals 
California............... 1 355, 000 AI EIA eegen 45 177, 500 
Colorado. ..............- 1 262 072,300 1... ASA O PA E 
Connecticut............. 1 70 EA ML: A cC) Su E EE 
Illinois. ................. 8 852 | 3,810, 600 |... |. 2. ----- 4 51 190, 000 
Indiana................- 5| 1,863 , 341, 800 II AA A 142 911, 000 
Kentucke. 1 120 yon i eee ow AO A GE 
Maryland................ 1 483 | 2,520,000 61 | 396,000 1s. E, E 
Massachusetts........... 2 215 | 1,289,800 AE, E, acordo E dE Ge 
Michigan................ 4 O84, 500 ARA Hed NDS AA Tor PME EEN 
Minnesota..............- 3 196 812, 400 |. ese E, A AAA WEEN 
¡CT A 1 64 A: DAA REA AAA EA, EE 
New Jersey.............. 2 1,427,000 E EG, loci 37 130, 000 
New vork 8| 1,142 1 A A ERA ME PA 
OVNO AA eL 15 | 2,292 | 10, 922, 800 |_...----(.-----.--- 17 40 237, 000 
Pennsylvanía............ 13| 3,852 | 18, 922, 100 328 |1, 579, 700 61 35 235, 000 
Rhode Island............ 1 A EE EE A. SOS SEE 
Tennessee............... 1 44 252, 100 1 4 A A GE tust eu 
TEXAS EE 2 125 113300: CBE EA OS A RA 
e EE 2 308 | 1,180, 600 |... c AA A O EE 
West Virginia............ 5 718 | 3,774,000 106 | 596,000 |........ |. e 
Wisconsin..............- 2 195-1. eee elec oC PA REESEN 
Undistributed.....-..- LL... 2 00; BUG AAA AAA AA A ARA 
T Otel cso cis 86 | 15,139 | 74, 499, 900 3 495 |2, 571, 700 84 350 | 1, 880, 500 
At merchant plants...... 31 | 2,983 | 14,199, Ou) 4 88 320, 000 
At furnace plants........ 55 | 12,156 | 60, 300, 000 495 |2, 571, 700 80 262 | 1, 560, 500 
Beebive coke: 

Kentucky..............- 1 195 1/2000 EE AA A A ee aS 
Pennsylvania............ 65 | 11,384 | 7,717, 100 $564 | 382,400 485. |: cocleae lcs 
Utah oe Gaa 2 7 305, 000 3 500 185, 000 D, E, EES 
Virginia... 5 750 2/6, 200 O PA AAA AA A 
West Virginia............ 8 952 505, 900 356 25.0500 A E A 
Total.. ....------------ 81 | 14,078 | 9,076,200 |* 1,120 | 592, 900 $85 A DEE 


1 Included with '* Undistributed.” 
3 Does not include 28 ovens in Alabama that were completely rebuilt. 
3 Old ovens rehabilitated. 


TABLE 18.—Age of coke ovens in the United States on December 31, 1948, by 
merchant and furnace plants ! 


Merchant plants Furnace plants Total 
Age Annual _ | Annual Annual 
coke en: | leo, (em coke ca- Percent 
pacity (ne ! pacity (ne : pacity (ne 
tons) ovens tons) ovens | total tons) total 

Under 5 years........... 1,042,300 | 1,744 | 9,151,400 | 1,946 12. 9 | 10,193, 700 13.7 
From 5 to 10 years....... 1,830,500 | 2,254 | 12, 331,200 | 2,605 17.2 | 14,170, 700 19. 0 
From 10 to 15 years... 634, 300 | 1,264 | 7,281, 200 ], 421 9.3 | 7,915,500 10. 6 
From 15 to 20 yeurs...... 2, 685, 200 450 2, 486, 800 929 6.1 5, 172, 000 7.0 
From 20 to 25 years...... 3, 402, 5 1,538 | 7,926,200 | 2, 205 14.6 | 11, 328, 700 15.2 
25 years and over........ 4, 596,100 | 4,908 | 21,123, 200 | 6,033 39.9 | 25, 719, 300 34.5 
Total. 14, 199, 900 | 12,156 | 60, 300, 000 | 15,139 | 100.0 | 74, 499, 900 100. 0 


1 Determined by first year of operation or after rebuilding or major repairs. 


Kä 
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TABLE 19.— Coke ovens, by kinds, in the United States at end of 1948, by States 


Koppers- Semet- 
Becker Solvay 


1 Comprises 52 American Foundation, 120 Cambria, and 8 Piette. 


TABLE 20.— Average number of beehive ovens active in the United States in 1948, 
by months 


car rr -—————————— rl 44, FOG E AD db 


1, 887 
11,959 || November............ 12, 349 
d nen ea 9, 965 || August... een 11,931 || December............. 12, 403 


CAPACITY OF OVEN-COKE PLANTS 


The potential annual coke capacity of oven-coke plants, as reported 
by operators, was 3 percent higher on December 31, 1948, than at the 
end of the preceding year. This increase was due principally to the 
addition of new ovens, as there was but little change in the capacity 
of ovens reported in existence on December 31, 1947. "The basis for 
calculating the potential annual capacity of & coke plant is the mini- 
mum coking time necessary to produce a coke with qualities suitable 
for the intended use. "Thus, the potential capacity of & plant is 
subject to change from year to year, depending on the age and condi- 
tion of ovens, character and quality of coal charged, type of coke 
required, and related economic conditions. "The potential capacity, 
reported by operators to the Bureau of Mines may differ, therefore, 
from the rated capacity estimated by the builders at the time of con- 
struction. It is believed, though, that the potential capacity, as 
oo in table 21, serves to keep the practical operating capacity up to 

ate. 

The coke producers were forced to operate ovens as close to potential 
a ea as possible throughout 1948 to meet the intense demand for 
coke. As a consequence, the rate of coke production averaged 92.0 
percent of productive capacity, the highest since 1944. The rate of 
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production undoubtedly would have been higher had it not been for 
the mine shut-down in April. The operators lengthened the coking 
periods during that time to conserve their coal stocks. 


TABLE 21.—Potential maximum annual coke capacity of all oven-coke plants in 
existence in the United States, 1937 and 1944-48 


Potential 
maximum Percent 
Year Plants Ovens | annual coke | of change 
capacity from 1937 

(net tons) 


TABLE 22.—Relationship of production to potential maximum capacity! at 
oven-coke plants in the United States, 1937 and 1945-48, by months, in per- 
cent 


3 


1945 | 1916 | 1947 


January 89.1 | 61.8 | 91.0 | 9.8 || August..........- 82.4 | 88.4 | 90.5 | 93.1 
February......... 89.6 | 47.4 | 92.0 | 94.7 || September. ...... 84.0 | 89.4 | 89.3 | 94.9 
March............ 90.2 | 81.3 | 91.7 | 90.9 || October.......... 64.1 | 59.2 | 91.3 | 93.9 
April. ....-------- 86.3 | 64.6 | 90.1 | 74.6 || November....... 80.5 | 82.4 | 91.9] %.0 
May............-- 88.4 | 41.7 | 80.6 | 92.0 | December........ 83.2 | 77.2 | 92.6 | 95.0 
A INE 85.3 | 73.9 | 89.1 | 93.3 Y AN — | 

JU cea 88.3 | 86.2 | 86.9 | 92.2 br) EE 84.3 | 73.8 | 99.5 | 92.0 


à 1 EE d all ovens in existence, whether active or idle, based upon maximum daily capacity times 
ays in month, 
QUANTITY AND COST OF COAL CHARGED 


The coke industry ranked first among the consumers of bituminous 
coal in the United States in 1948 and carbonized about one-fifth of all 
bituminous coal produced. The quantity charged into ovens in 1948 
increased 2.5 million tons (2 percent) over 1947 and was 2,197,825 tons 
higher than the 1944 peak. In addition, 256,175 tons of anthracite 
fines were used at nine oven-coke plants for blending purposes. The 
feasibility of using anthracite for blending has been known for many 
years; but it was not until the early 1940's, when the shortage of low- 
volatile bituminous coal became acute, that the practice was estab- 
lished at a number of plants. 

States that led in coking-coal consumption are those in which large 
iron and steel plants are concentrated. Pennsylvania, Ohio, Indiana, 
Alabama, and New York are the principal consuming States, in the 
order named. "These five States used 71 percent of the total coking 
coal carbonized in 1948. Other States using large quantities annually 
are Illinois, West Virginia, and Michigan, which combined charged 
14,509,755 tons, or 13 percent of the Nation's total in 1948. 

The cost of coal has been rising rapidly in the past 10 years, and 
the 1948 average was 116 percent higher than the 1937 figure. The 
average cost of coal at oven-coke plants in 1948 increased 20 percent 
over 1947 and established an all-time peak. A large part of the coal 
used at oven-coke plants is “long-haul” coal, which necessarily in- 
creases the cost at ovens. West Virginia, which obtains coal from 
nearby fields, had the lowest average cost in 1948, while Minnesota, 
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because of its distance from sources of supply, had the highest. 
Details on the quantity and cost of coal at the ovens are shown in 


table 24. 


TABLE 23.—Coal consumed in coke ovens in the United States, 1937 and 1947-43, 
by months, in net tons 


1937 1947 
Month ES SE 
oke e oke ZP 
oven Beehive | Total oveni Beehive Total 

Jan WEEN 6, 198, 700! 426, 6001 6, 625, 300| 7,961, 500, 929,100} 8,890, 600| 8,393,300) 999,600, 9, 392, 900 
Feb......! 5,679, 900! 458, 500; 6, 138, 400, 7, 244, 600 841, 700| 8,086, 300! 7, 908, 500 880, 600! 8, 789, 100 
Mar.____.' 6,387,000; 556, 800; 6, 943, 800| 8,031, 800 948, 300| 8, 980, 100| 8, 092, 522, 300| 8,614, 900 
Apr-_.-.! 6, 183, 800| 480, 800, 6, 664, 600! 7, 665, 800 698, 000| 8, 363, 800| 6, 482, 300 407,000! 6,889, 300 
Màiy .....| 6,368, 5001 509, 700| 6, 878, 200: 7, 865, 400 957,500) 8, 822, 900| 8, 175, 500 933, 400| 9, 108, 900 
June.....| 5,729,200; 430,500| 6, 159, 700; 7, 593, 500 138, 8, 332, 200; 8, 032, 700 874, 500| 8, 907, 200 
July .-....| 6,217, 200| 441, 700| 6, 658, 909| 7, 703, 900 684, 400| 8, 388, 300! 8, 215, 000 721,400, 8, 936, 400 
ADE. 6, 425, 800| 401, 100| 6, 826, 900| 8, 035, 800 923, 200) 8, 959, 000, 8, 345, 900 ,900| 9, 310, 800 
Sept ..... 6, 220, 7 392, 800, 6, 613, 500) 7, 666, 300 930, 300| 8,596, 600| 8, 193, 200 956, 300; 9, 149, 500 
Oct- cues 5, 664, 800} 351,600; 6, 016, 400: 8, 289, 500 982, 400| 9,271, 900) 8, 495, 700! 1,009, 600; 9, 505, 300 
NOV aa 4, 527, 000| 264, 000| 4, 791,000; 8, 101, 600 877, 800| 8,979, 400| 8, 263, 700 986, 900| 9, 250, 600 
Dec......| 3, 972, 800; 212, 700) 4, 185, 500| 8, 427, 600 963, 200| 9, 390, 800) 8, 641, 900! 1, 035, 100| 9, 677, 000 


— — —— | ———— ————— | — | ——— |——— |p———— | ———— |——M 


'Total../69, 575, 400 4, 926, SES 502, 200 


| 


94, 587, 300 


| 


10, 474, 600 105, 061, 


8 


7, 240, 300/10, 321, aad 561, 900 


1 Includes 262,200 tons of anthracite fines. 
2 Includes 256,200 tons of anthracite fines. 


TABLE 24.—Quantity and value at ovens of coal used in manufacturing coke in 
the United States in 1948, by States 


Coal used 
State (net tons) 
Oven coke: 

Alabama A LL D n 8, 410, 868 
CallfOt Dia. uo ce xeu cuu A 482, 289 
Colofad0o. EE 1, 413, 355 
TINGS: os Ao Sea A 5, 221, 320 
ING ADS EE 11, 884, 929 
Marv land BEE 3, 005, 794 
Massachusetts... LLL lll lll LL... Ll.. 1, 478, 402 
RICHI Vans EE 4, 000, 171 
Minnesota.........--cde-csecReee ccelum 1,178, 266 
New E EE 1, 956, 052 
New YOLE sic e 8, 204, 974 
OIG AAA A 14, 960, 890 
Penüsylvanid.. Seege 24, 229, 905 
Riet cr eade 342, 466 
Ted nora E E 907, 830 
Utah: HC 1, 741, 411 
West Virginia__.........--...---.---_---- 4, 138, 217 
Connecticut, Kentucky, Missouri, 

Rhode Island, and Wisconsin.......... 3, 083, 179 
UndistribUtod. ett 

Tom: ecole oe Soc 97, 240, 318 
At merchant plants. e 18, 672, 468 
At furnace plants..........--..--..-.....| 78,567, 850 

Beehive coke: 

Kentucky EE 163, 733 
Pennsylvania............................ 8, 906, 194 
LES IS A E e ede 356, 982 
NLM ada ta 344, 612 
West Virginia eessen Leo llc cuc 550, 047 
Undistribitedossión an a aieo xe 

Totál A O E 10, 321, 568 


Cost of coal Coal per ton of coke 
Average 
Total per ton Net tons 
$54, 528, 863 $6. 48 1. 40 
1) V 1.63 
A 1) 1.45 
48, 963, 467 9. 38 ]. 42 
111, 162, 579 9. 35 1. 38 
1) » 1. 40 
1) 1) 1.40 
33, 051, 581 8. 26 1. 40 
11, 661, 927 9. 90 1.39 
(! () 1. 39 
77, 754, 657 9. 48 1. 44 
121, 367, 478 8.11 1. 42 
174, 897, 673 7.22 1.46 
d dr 1.36 
1) 1) 1.41 
(1) (1) 1.65 
29, 114, 350 6. 14 1. 44 
27, 113, 784 8. 79 1. 36 
100, 834, 248 8-00. door 
790, 450, 607 8.13 1. 42 
163, 244, 593 8. 74 1. 40 
627, 206, 014 7. 08 1. 43 
— EE Ee—— — — 
1 (1) 1.61 
45, 013, 375 5.05 1. 55 
(1) OI 1. 89 
1, 817, 504 5.27 1. 72 
2, 883, 574 5. 24 1. 56 
3, 023, 915 5.81 | 22.:2..-- 
52, 738, 368 5.11 1.57 


! Included with “‘Undistributed.” 
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and 8 beehive-coke plants and comprised 73 percent of the washed 
coal carbonized; the remainder (8,204,596 tons) was washed at 7 
plants having cleaning installations at the ovens. 


TABLE 28.—Washed and unwashed coal used in manufacturing coke in the United 
States in 1948, by States in which used, in net tons 


Coke ovens Beehive ovens 
State Bituminous Bituminous 
-_x- — — __ _ _— AME Total | 
Washed Unwashed Washed | Unwashed| Total 
Alabamn...__...-------- 8, 137, 500 | 97$ 9608 EEN 8, 410,868 l_-......... | SE | tate ate 
California... 427,424 | 54,865 |... ASD ES A 
Colorado. ..........----- [413 358-5 aa 1, 413, 355 |..........- EEN | AA 
ITT 1,137,391 | 4,062,257 | 21,672 | 5,221,320 |........... AS EN 
Indiana.............-.-- 749,135 | 11,135, 794 |... 11, 884, OI | Renee ae FS 
Maryland): s. arta EE 3, 005, 794 |. 3, 005, 794 EE GER EE sent fs 
Massachusetts.......--.-|.---..-.....| 1,478,402 |... .2.... 1, 478, 402 2. | Pob M eas 
Michigan.............-.. 202, 524 | 3,688,192 | 100,455 | 4,000, 171 |.........-- | PAN OMS ROUES 
Minnesota. LL 1,178, 266 |... 1.175. QUA A EEN ri 
New Jersey....-..-.-.--|.----------- 1, 956, 052 |... 1,956,052 |... AAA AER ee 
New York..........-.-- 1,452,990 | 6,712,070 | 39,914 | 8, 204, OÄl tados AE 
Ohio AS 3, 930, 440 | 11,023, 506 6,935 | 14, 900, 890. |. ollo 
Pennsylvania. .........- 9,055, 600 | 15,132, 924 | 41,381 | 24, 229, 905 | 1, 597, 151 | 7,309, 043 | 8, 906, 194 
Tennessee............--- 274, 209 118, 257 |........- AAA EE E 
AO A ONE 420, 104 487,728 |......... 007,8530 DA coca ye eect ES 
Uta ac oc ec riu hr n 1, 741, 411 |......... 1, 741, 411 299, 362 57, 620 356, 082 
Id NRI NES ONDE MRNA E O 344, 612 344,612 
West Virginia `... 1, 327, 541 | 3,398,605 | 12,071 | 4,738,217 |.........-- 550, 047 550, 047 
Connecticut, Kentucky, 
Missouri, Rhode Is- 
land, and Wisconsin... 51,070 | 3,007,3623| 24,747 | 3,083,179 |........... 163, 733 163, 733 
Total cionem. 28, 529, 292 | 68, 454, 851 | 256, 175 | 97, 240, 318 | 1,896, 513 | 8, 425,055 110, 321, 568 
At merchant plants.....| 1,518, 277 


17, 107,052 | 47,139 | 18,072,468 Lola | Ee 


At furnace plants.......| 27,011,015 | 51, 347, 799 | 209,036 | 78, 567,850 el 


Sources, The greatest concentration of coking coal in the United 
States is found in the Appalachian region, extending from Alabama to 
Pennsylvania. States in this region supplied 94 percent of all coal 
used in the manufacture of oven coke in 1948. West Virginia and 
Pennsylvania are by far the largest suppliers and in 1948 furnished 36 
and 32 percent, respectively, of the total coal obtained for coke making 
by oven-coke-plant operators. Coking coal originating in Kentucky 
comprised 15 percent of the total, and Alabama contributed 9 percent. 
The combined tonnages of coking coal supplied by all other States in 
the Appalachian region (Virginia, Tennessee, Ohio, and Maryland) 
amounted to 3 percent of the total. 'The blending of midwestern 
coals with high-rank eastern coal (both high and low volatile) is receiv- 
ing more attention, and 641,156 tons of Illinois coal and 154,519 tons 
of Indiana coal were purchased for this purpose by midwestern oven- 
coke-plant operators in 1948. States west of the Mississippi River 
supplied 1 percent of the total in 1937 but furnished 5 percent in 1948. 
This sharp increase was due to the large expansion in coal-carbonizing 
capacity in Texas, Colorado, Utah, and California. 
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Many of the coke-producing companies, especially those connected 
with the iron and steel industry, own or control “captive” mines that 
supply them with coking coal. In 1948 annual reports submitted by 
coke-plant operators showed that more than 56 percent of the total 
carbonized by oven-coke plants was received from such mines. Plants 
connected with the iron and steel industry—those classified by the 
Bureau as "furnace" plants—obtained 81,436,423 tons of coal in 1948, 
of which 63 percent came from captive mines. For the nonfurnace or 
merchant segment of the oven-coke industry, only 30 percent of the 
18,936,304 tons of coal received was "captive." Tables 29 and 30 
contain statistics on the origin of the coal used and on States of con- 
sumption in 1948. 

Blending.—The practice of mixing or blending various types of coals 
before charging into the ovens is widely used in the oven-coke industry 
as an important part of coal preparation. Blending has several aims 
and considers many factors important to the oven-coke-plant operators. 
The primary objective is to produce, economically, & quality coke 
satisfactory for the use intended. It also permits the use of coals that 
have good coking properties but otherwise may be objectionable 
from the standpoint of excessive ash, sulfur, or phosphorus content 
and that could not be used alone as a 100-percent charge. "Thus, in 
addition to providing & means of controlling the quality and strength 
of the coke and the yield of coproducts, blending permits flexible 
operations at oven-coke plants and use of a wider variety of coking 
coal. 

Although virtually all oven-coke plants mix or blend coals before 
charging them into the ovens, the blending of coals of different volatile 
content was practiced at 77 oven-coke plants in 1948, of which 45 
used high- and low-volatile coal; 26, high-, medium-, and low-; 2, 
hich- and medium-; and 4, low- and medium-volatile. Of the plants 
that did not blend coals of different volatile content, 5 plants used 
straight high-volatile and 4 medium-volatile. 'The proportion of the 
different kinds of coals mixed before charging into ovens, where prac- 
ticed, varies widely from plant to plant according to local conditions. 
Classification of all coal purchased for coking in slot-type ovens in 
1948 showed, however, that 65 percent was high-volatile, 13 percent 
medium-volatile, and 22 percent low-volatile. 
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TABLE 29.—Coal received for manufacturing oven coke in tne United States in 
1948, by flelds of origin 


State and district where Quantit 


coal was produced np - 3) States where coal was consumed, in order of importance 
Alabama.....................- 8,822,325 | Alabama and Texas. 
Arkansng -a-o MaMMMtMMtMMMM 389,994 | Utah, Colorado, Texas, and California. 
Colorado. AN 942, 286 | Colorado. 
Hiinols....2.- crasas 641,156 | Indiana, Illinois, Missouri, and Minnesota. 
Indiana.......... 2. LLL... 154,519 | Illinois, Wisconsin, and Indiana. 
Kentucky: 

EJKbOFfi. ss oe 6, 623, 775 | Indiana, Michigan, Ohio, New York, Illinois, New Jersey, 
Pennsylvania, Massachusetts, Minnesota, Wisconsin, 
Kentucky, Connecticut, and West Virginia. 

E EE 6,770,521 | Indiana, Ohio, Illinois, Minnesota, Pennsylvania, New York, 
and Missouri. 

IE AA 11,504 | Pennsylvania, Ohio, and New York. 

Kenova-Thacker. . ........ 939,168 | Ohio, Pennsylvania, New York, Indiana, and Illinois. 

Southern Appalachian..... 203,639 | Tennessee, Ohio, Pennsylvania, and Illinois. 

Maryland..................... 49, 556 | Pennsylvania. 

New Mexico................... 564, 537 | Colorado and Texas. 
OMG ERROR TUN 20,304 | New York. 
Oklahoma..................... 836, 585 | Texas and Colorado. 
Pennsylvania: 

Anthracite. ............... 264,136 | Michigan, Pennsylvania, New York, Illinois, Missouri, 
West Virginia, Ohio, and Minnesota. 

Bituminous: 

Central Pennsylvania: 
High-volatile. ..... 753,975 | New York and Pennsylvania. 
Medium-volatile... 773,746 | New York, Pennsylvania, Maryland, and Minnesota. 
Low -volatile....... 2,655,225 | Pennsylvania, New York, Ohio, and Minnesota. 
Connellsville.......... 14, 998, 880 Ee Ohio, New York, Illinois, Minnesota, and 
aryland. 
Freeport...............| 2,328,399 | West Virginia, Ohio, Michigan, New York, Pennsylvania, 
and Minnesota. 
Pittsburgh............ 9, 688, 486 | Pennsylvania, New York, Ohio, West Virginia, and Michigan. 
Somerset. o... 543,571 | Pennsylvania, West Virginia, and New York. 
Westmoreland... 271,782 | New York, Pennsylvania, Ohio, Wisconsin, and Maryland. 
Tennessee LL cs Ls sl 250,946 | Tennessee, Pennsylvania, New York, and Ohio. 
TARA ee a ttt 2, 022, 689 | Utah and California. 
Virginia: 

Clinch Valley............. 1,019,960 | Michigan, Ohio, Maryland, Indiana, Wisconsin, New York, 
Pennsylvania, and West Virginia. 

Pocahontas. ---.--....... 1,129,784 | Indiana and New York. 

Southwestern.............. 357,864 | New Jersey, New York, Missouri, West Virginia, Pennsyl- 
vania, Minnesota, Illinois, and Michigan. 

West Virginia: 

Fairmont........... LL... 6,762,395 | Maryland, Pennsylvania, West Virginia, New York, Michi- 
gan, Massachusetts, and Ohio. 

Kanawha ................. 7,107,482 | Ohio, Illinois, Pennsylvania, Kentucky, Massachusetts, 
West Virginia, Indiana, New Jersey, Connecticut, Michi- 
gan, Rhode Island, New York, Minnesota, Wisconsin, and 
Missouri. 

Kenova-Thacker.......... 122, 147 Connecticut, Ohio, Wisconsin, Indiana, Illinois, and Massa- 
chusetts. 

Logan. oc e eer es 3,227,447 | Indiana, Pennsylvania, New Jersey, Ohio, New York, 
Wisconsin, Illinois, Connecticut, Massachusetts, West 
Virginia, and Minnesota. 

New River: 

High-volatile.......... 857,850 | New York, New Jersey, Rhode Island, and Michigan. 
Medium-volatile....... 181,438 | Ohio, Pennsylvania, and New York. 
Low-volatile.......... 581,796 | Maryland, Pennsylvania, Michigan, and Ohio. 

Pocabontas Lll. 13, 603, 817 | Indiuna, Ohio, Illinois, Michigan, New York, Pennsylvania, 
Maryland, Minnesota, Wisconsin, Kentucky, Alabama 
Connecticut, West Virginia, Missouri, Tennessee, and 

Rhode Island. 

Randolph-Barbour........ 625,198 | Pennsylvania, Ohío, and Wisconsin. 

Webster-Gauley........... 916, 702 | Pennsylvania, New York, New Jersey, Ohio, and Maryland. 

Winding Gulf.............. 2,357,143 | Massachusetts, Ohio, New Jersey, West Virginia, New York, 


Michigan, Indiana, Rhode Island, lllinois, Pennsylvania, 
Kentucky, and Wisconsin. 


Total. e- - ——--—-—---- |100, 372, 727 
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TABLE 31.—Coal received for manufacturing oven coke in the United States in 


1948, by States where consumed and by volatile content ! 


High-volatile 


State where coal was consumed 


Medium-volatile 


Percent Net tons 


Percent Net tons 


Low-volatile 


Total coal 
received 


Percent| (net tons) 
of total 


12.1| 1,290, 983 
.1| 7,585, 982 


1.8| 8,876, 965 
11.8 486, 494 
11.0| 1,658, 592 


37.3| 635,533 
30.7| 4,600, 193 


31.5| 5,235, 726 


8| 1,116, 346 
8| 10, 900, 030 
. 6| 12, 016, 376 
4| 3,324.518 
6| 1,472,215 


43.0| 1,005,831 
22.0| 2,948, 486 


27.3| 3,954,317 
31.4| ` 324,062 
36.9] 904,926 
35. Al 1, 228, 988 
19.5| 2,022, 914 
10.2| 4,081, 704 
31.5| 4,525,011 
21.4| 8,606,715 


29.7; 1,734, 700 
28. 5| 13, 325, 122 


13.8 896, 638 
13. 2 


24, 623, 313 

13. 2. 25, 519, 951 

8.4 363, 581 

30. 9 978, 969 
8.5 


1, 741, 411 


.0| 1,249, 437 
4| 3,469, 795 


10.8| 4,719, 232 


of total of total 

8. 3| 1, 028, 267 79.6} 155,189 

4. 5| 7, 235, 360 95. 4 8, 826 

5.1| 8, 263, 627 93. 1 164, 015 
ere LE 57, 455 
Y A 182, 005 

4.8| 367, 949 57.9| 237,171 
E EE EC 1, 410, 855 
61.51 367, 949 7. 0; 1, 648, 026 
45.1 134, 703 12.1] 477, 693 
53 O) es hale Cons 5, 195, 218 
52. 4 134, 703 1.1] 5, 582, 911 
63.7 205, 927 8.9 909, 891 
60.9 287. 809 19.5 287, 895 
40.2) 168, 981 16.8] 432,655 
7B. AM EE 649, 374 
68.4| 168,951 4. 3| 1, 082, 029 
58. 2 33, 680 10.4| 101,882 
(5% M6 YAA CERE 333, 579 
61.8 33, 680 2.8} 435, 461 
54.6] 524, 634 25.9) 393,013 
74.2) 635, 941 15.6| 418, 619 
60.0) 384,090 8. 5| 1, 426, 229 
66. 7| 1, 020, 031 11.9 1, 844, 848 
61.1 158, 800 9.2; 516,623 
68.0} 400,303 3. 5| 3, 798, 606 
67.21 619,103 4.1| 4, 315, 289 
51.4| 311,587 34.8| 123,680 
82.9| 961,676 3.9! 3, 257, 964 
81.8] 1, 273, 263 5.0; 3, 381, 644 
29.9| 224,209 61.7 30, 714 
63. 5 54, 552 5.6 302, 914 
A EE 147, 761 
99. 1 EN 7, 590 
A AA IE 501, 299 
89 2 A AA 508, 889 
67.2| 157,191 5.1 859, 629 


27.7| 3,105,941 


—— M | ———— | ——————— | ——————— | ———————— [L-——————— — 
—— 


IAM —————— a | ee | eee |e ee | e 


i sere | ——— | ———— | een 


Net tons 
Alabama: 
Merchant plants_.....- Sl LL... 107, 527 
Furnace Dlants .......... 341, 796 
Total Albbamg 449, 323 
California: Furnace plant 429, 039 
Colorado: Furnace plant............ 1, 476, 587 
Ilinois: 
Merchant Plants .. 2... 30. 413 
Furnace plants.................- 3, 189, 338 
Total Illinois.................- 3, 219, 751 
Indiana: 
Merchant plants_.........-.---- £03, 950 
Furnace plants 5, 794, 812 
Total Indiana................. 6, 298, 762 
Maryland: Furnace plant.... 2, 118, 700 
Massachusetts: Merchant plants....| 896, 511 
Michican: 
Merchant polantg 2 2... 404, 195 
Furnace plants 2. 2, 299, 112 
Total Michigan................ 2, 703, 307 
Minnesota: 
Merchant Dat 22 cc. 1R8, 500 
Furnace pDlounts 571, 347 
Total Minnesota.............- 750, 847 
New Jersey: Merchant plants. ...... 1, 105, 267 
New York: 
Merchant plants 3, 027, 144 
Furnace plants.................. 2, 714, 602 
Total New York ------- 5, 741, 830 
Ohio: 
Merchant plants...............-- 1, 059, 277 
Furnace [dants.................- 9, 066, 153 
Total Ohio...................- 10, 125, 430 
Pennsylvania: 
Merchant polantg -------- 461, 371 
Furnace plants.................. 20, 403, 073 
Total Pennsylvania........... 20, 865, 044 
Tennessee: Furnace plant..........- 108, 658 
Texas: Furnace plants. ............. 621, 503 
Utah: Furnace plants............... 1, 593, 650 
West Virginia: 
Merchant plants... e e 1, 241, 817 
Furnace plants................-- 2, 968, 496 
Total West Virginía........... 4, 210, 343 
Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin: 
merchant plants... ................ 2, 089, 121 
Grand total..................- 64, 812, 679 
At merchant plants................. 11, 115, 123 
At furnace plants................... 53, 697, 556 


58. 7| 3, 809, 542 
65. 9] 9, 616, 117 


20. 1| 4, 011, 639 
wées 122, 750 


21. 2| 18, 936, 304 
22. 3| 81, 436, 423 


1 Low-volatile—dry volatile matter 22 percent or less and more than 14 percent; medium-volatile—dry 
volatile matter 31 percent or less and more than 22 percent; high-volatile—dry volatile matter more than 


31 percent. ; 
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SHIPMENTS BY RAIL, WATER, AND TRUCK 


The bulk of the oven coke produced in the United States was con- 
sumed in integrated metallurgical operations in 1948, and only about 
38 percent of the total output was loaded for shipment outside the 
producing plant. The principal method of movement is by rail, 
which accounted for 88 percent of the total shipments in 1948, the 
same as in 1947. Truck shipments declined slightly from 1947 and 
represented 8 percent of the total. Shipments by boat are relatively 
small and were equivalent to only 4 percent of the total. 

Unlike oven coke, which is mostly consumed at the points of produc- 
tion, beehive coke is made in the vicinity of the mines, and nearly all 
is loaded for shipment to centers of consumption. Railroads trans- 
port virtually all of the beehive coke shipped and handled 99 percent 
of all shipments in 1948. The remainder moved either by truck or 
barge. 


TABLE 33.—Coke and breeze sold and loaded at plants in the United States for 
shipment in 1948, in net tons 


Coke Breeze 
"e I il In In 
n rail- 
Cars ts | trucks Total 
Oven coke: 

Alabama.......-....| 1,241,980|.......... 139, 568 Lion... 139, 568 
California..........- 23, ROB| A c] E Seen 23,8 dees 549 , 187 
Colorado. .-....-...- X. VU PARA 26, I|... 47| 27,036 
Illinois. .----------- 1, 856, 459|.......... 20, 063| 1,876,522!) 134,079|........ 2,064] 136, 143 
Indiana. _..----.---.| 2,452,127|.........- 65, 183] 2,517,310] 1653,035|........ 40| 153, 684 
Maryland. oues EA PERA PRESA sy 31,842) 23,405]........ 55, 247 
Massachusetts ....... 419, 614 59,826| — 408, 705 888, 145 3, bon)... 16,243| 19,812 
Michigan............ 1, 176, 338 43,619|  124,380| 1,344,337| 59,854; 1, 11| 61,819 
Minnesota- -.-------- ,147ļ---------- 18, 879 309,026] — 34,5051........|.......- 34, 505 
New Jerseg 569, 757 310, 282 270, 694] 1,150, 733|.........]|.-..--.. 140 140 
New York... ........| 2,284, 273 57,841|  438,293| 2,780,407|  45,913| 1,071 211; 47,105 
e ht EE 2,234,371| 199,437 95,778| 2,529,586| 162,053| 6,116} 3,256) 171,425 
Pennsylvania........| 7,017,481|  307,916|  151,843| 7,477,240| 109,419| 7,678] 2,189) 119, 286 
Tennessee........... SE, EEN 154, 816 1.409 | ases EE 1, 499 
Tera. acacia 130, A AAA 130, 607 5 005 A O 5, 065 
Utah AAA 110,326]... 6, 997 117, 323 69, 465| e ll... 69, 465 
West Vireinia........| 1,109,793|.......... 1,215| 1,111,008|  52,926|........ 77 , 


Connecticut, Ken- 
tucky, Missouri 


Rhode Island, and 
Wisconsin..........| 1,698,546|  67,117| 347,372] 2,113,035|  13,970|........ 4,962| 18,932 
Total___--.-.---.-.| 22,838,953| 1,046,038| 1,960,326| 25,845,317/1,051,589| 40,124] 20, 89811, 121, 611 


A Mà | —— M— | o ——n—— | en À—MÀ—ÀÓ HÀ] 


At merchant plants..| 8,670,007| 529, 520| 1,719, 153| 10,018, 680} 152, 794| 12,787| 25,148| 190,729 
At furnace plants....| 14, 168,946)  516,518|  241,173| 14, 926, 637| 898,795| 27,337|  4,750| 930,882 


— PH—— | —— | — | ———— 
A —  — o | — Pn ——— | ee | t ——À 


Bechive coke: 


Kentucky........... EE TOL LEE, A EN, D 
Pennsylvania........| 5,530,750)  12,178|  106,039| 5,550,567| 38,486! LA641 39, 950 
Ee 75, 230. 1, 462 76,6920 — 2,042|.......- 737| 2,779 
Virginia ....-------- 202, 763|---------- BOO} 1007 000 5.52 rece s doh cei ee ae 
West Virginia........ 351, 168 |----...--- 96| 351, 264 ER eege 655 


bs | ee | — ——— | —— Én— 


Total... cu 6, 261, 656 12, 178 18,426| 6,292,260;  41,183| 1,404 737) 43,384 


440 MINERALS YEARBOOK, 1948 


TABLE 34.—Beehive coke loaded for shipment on originating railroads, water- 
TM and trucks in the United States in 1948, by routes, as reported by pro- 
ucers 


Net tons T " 
ercen 
Route Producing State oce ecco EES 
By States Total 
ag a & Ohi P lvani 1, 206, 334 
a ore A E A ennsylvania ......... -| 1,206, E 
West Virginia._..__... 220,042 |f 1126, 376 27 
Chesapeake & Ohio...................... Kentucky............- 101, 745 145. 096 2.3 
West Virginia. ........ 43, 351 ! í 
Denver & Rio Grande Western........... Utah: cs eccl cac 75, 230 75, 230 1.3 
o A eo tx eol eu Virginia............... 172, 235 172, 235 27 
Louisville & Nashville...................].-..- e BEE 1, 448 1, 448 C) 
Monongahela................. 2 l.l Lll... Pennsylvania......... 1,508,122 | 1,508,122 24.0 
New York Central... ...............-.... West Virginia. .....-.. 75, 466 75, 466 1.2 
Norfolk & Western....................... Virginia s oe 29, 080 29, 080 .5 
Pennsylvania. ................ eee Pennsylvania......... 2, 687,485 | 2,687, 485 42. 7 
Pittsburgh & Lake Erie..................|....- OG ote nr 128, 809 128, S00 2.0 
Western Maryland........................ West Virginia. ........ 12, 309 12, 309 .2 
Total railroad shipments...............|.-...................-.. 6, 261,656 | 6, 261, 656 99. 5 
Waterways: Monongahela & Ohio Rivers..... Pennsylvania......... 12, 178 12, 178 Sc 
o EE E EE 13, 426 18, 426 .3 
Grand A E 6, 202, 260 | 6, 292, 260 100.0 


1 Less than 0.05 percent. 
2 Pennsylvania, Utah, Virginia, and West Virginia. 
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DISTRIBUTION OF OVEN AND BEEHIVE COKE 


The largest tonnage of coke on record was distributed by coke-plant 
operators in 1948. Total shipments exceeded the 1947 figure by 
922,231 tons and were 526,044 tons higher than the previous peak 
in 1944. "There were no significant changes in the use pattern of 
coke or in the States of destination when compared with 1947. Penn- 
sylvania, as usual, was the ranking coke-consuming State, accounting 
for 27 percent of all coke distributed. Ohio maintained its position 
as second-largest consumer, with 17 percent of the total. Indiana, 
New York, Illinois, and Alabama followed in that order and com- 
bined, took 32 percent of the total. The large tonnage of coke con- 
sumed in the six States mentioned is attributable to the centralization 
of heavy industries in those States. 

Coke was used as blast-furnace fuel in 18 States in 1948, and the 
quantity utilized for that purpose (excluding exports) was equivalent 
to 80 percent of the total shipments. Iron foundries are located in 
all of the States but one, hence the movement of foundry coke is 
widespread. A large demand for castings existed in 1948; and the 
quantity of coke shipped to foundrymen was the highest on record, 
amounting to 5 percent of total shipments. Although consumption 
of coke for use in the manufacture of producer gas dropped below 
the 1947 figure, the increase in shipments for water-gas production 
offset this decline to the extent that total shipments for all gas making 
increased only 121 tons and constituted 6 percent of the total. 'The 
distribution of coke for other industrial purposes in 1948 declined 
11 percent from 1947 while shipments for domestic or household 
heating were the lowest in 24 years. These two consumer classes used 
4 and 5 percent, respectively, of the 1948 shipments as compared with 
3 and 14 percent in 1940. 

Table 36 shows the comparative consumption of coke by geographic 
regions, for 1940 and 1948. The Southwest, Mountain, and Pacific 
region shows the largest percentage increase in consumption, with 
& gain of 244 percent during this period because of the new coking 
facilities in Texas, Colorado, Utah, and California, which were built 
to supply metallurgical coke to integrated blast furnaces in those 
States. "This region reported less than 2 percent of the national coke 
consumption in 1940 but utilized almost 5 percent in 1948. The 
Southeast region showed the second-largest relative gain in con- 
sumption, with an increase of 44 percent over 1940. This marked 
rise in consumption was due to the substantial increase in the use of 
blast-furnace and “other industrial" coke in West Virginia, Alabama, 
Kentucky, and Tennessee. The Middle Atlantic region surpassed 
all others in consumption, with 40 percent of the national total in 
1948. This region showed the largest quantitative increase over 1940, 
with a gain of 5,567,103 tons, most of which was used in blast furnaces. 
The marked reduction in the use of coke for domestic heating in the 
New England, Michigan, Missouri Valley, and Lake Dock regions 
was the principal reason for the decreased consumption in those 
regions since 1940. 
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TABLE 35.—Oven and beehive coke and breeze distributed to each State in 1948, 
in net tons 


(Based upon reports from all United States producers showing destination of coke used by producer or sold 
in 1948. Does not include imported coke which totaled 161,400 tons in 1948] 


Consuming State 
rnace 
uso 
Alabama............ 4, 860, 183 
Arizona- E, seco ccc ee 
Arkansas............|........... 
California........... 281, 084 
Colorado. ........... 917, 194 
one E EE 
Delaware............|........--- 
District of Columbia.|........... 
o Io e oin AAA 
9 A A 
EA AAA 
Illinois. . ............ 4, 986, 196 


| Dr AAA ROREM 


Nevada.............|]..-.....-.- 
New Hampshire.....|..........- 
New Jersey..........]......-.... 
New Meilen... A 


Oregon A AAA 
Pennsylvania........|18, 393, 283 
Rhode Island 


MN yODIDE S socias AAA A WEE, costes 


South Carolina. ......|. .......... 
South Dakota. ......|]..........- 
Tennessee. .......... 102, 435 
Texas..............- 553, 309 
Utali. Nesen 1,079, 243 
Vermont............ lic 
Virginia `... 78, 285 
Washington......... Y RUN REN 
West Virginia......-- 1, 339, 124 
W ixconsin............ |... - 2... 
Total.......... 59, 246, 070 13, 
Exported ............ 39, 436 


Grand total...:59. 285, 506 


Foundry 


Making 
producer 
gas 


Coke 


Making 
wator 
gas 


Other 
industrial 
use 


Domestic 


Total 


(E O HEH E EN 


157, en 


ep ep en ep. gn ep es e en le e e e e e e sn en sn Je em ep ap e e e a ep e le en db e o e vm mm we = 


-— gr e em eg am 


wm ap e. oe em em wm e we IL e e en e op op e o wn 


-————————————————— mm 


CELTES 


——— e ep em am gp em le e ep e e e — wm zm ms 


e. zm e mp ras — 


-—————————]o wm ee ep em op em vm o 


-————— em e es e JL ep e en em o em op em ge 


--———— 


-——— mp mm e ge ap we 


NN» 
EEPELT- 


- 


ra 
D en on eo Oo to 


- 9 9 


1,11 


E 


e ee e e ep om vn ep 


wer ap e vm em e ep se 


emie, ee ee 


800, 056 |3, 946, 747 |2, 779. 401 
606 


155, 922 


206, 572 


3, 322, 234 


ere ce res | | ná— MP 


800, 056 |3, 947, 353 |2, 985, 973 |3, 445, 309 |74, 214, 856 A 726, 500 


3, 750, 659 


73, 689, 245 
625, 611 
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CONSUMPTION OF COKE 


The indicated consumption of coke in the United States in 1948— 
allowing for imports, exports, and changes in producers' stocks—was 
the greatest on record, surpassing the mark established in 1944 by 
784,533 tons. Although stocks increased 561,204 tons during 1948, 
the rise in consumption was made possible by the gain in production. 
Blast furnaces, as might be expected, were the largest consumers of 
coke, accounting for 80 percent of the indicated consumption. The 
ratio of net tons of coke used to each net ton of pig iron and ferro- 
alloys produced increased for the fourth straight year. This decline 
in fuel efficiency has been attributed largely to deterioration in the 
quality of coal used in manufacturing blast-furnace coke. Fuel effi- 
ciency should improve in the future, because coke-plant operators 
undoubtedly will have a better selection of coking coals as demand 
slackens in this country and abroad and because more preparation 
plants are scheduled to be placed in operation. The quantity of coke 
consumed for other purposes (in foundries and for gas making, chemi- 
cal processes, nonferrous smelting, and household heating) dropped 
slightly from 1947. The decline was due chiefly to a further curtail- 
ment in domestic coke sales because of diversion to iron blast furnaces. 


TABLE 37.—Coke consumed in manufacture of pig iron and for other purposes 
in the United States, 1913, 1918, 1987, and 1946-48, in net tons 


Remainder con- 
Indicated cone A sumed in other 
Total pro- Net United ways 
Year duction Imports! Exports | change States 
in stocks consum" p 2 

on ! er- er- 

Quantity cent Quantity cent 
1913....... 101, 212 987, 395 (3) 45, 413, 347 | 37, 192, 287 | 81.9 | 8, 221,060 18. 1 
1918.......] 56, 478,372 | 30,168 | 1, 687, 824 (3) 54, 820, 716 | 45, 703, 594 | 83.4 9, 117, 122 16.6 
1937. ...... 52, 375, 469 | 286,3 , 683 |+863, 221 | 51,271,929 | 37, 599,911 | 73.3 | 13,672,018 20. 7 
1946 ....... , 497, 52,188 | 1, 231, 327 —3, 57,321,756 | 43,178,789 | 75.3 | 14, 142, 967 24.7 
1947.._....-| 73, 445, 850 | 104, 093 835, 059 |+103, 471 72, 611,413 | 57, 147,644 | 78.7 | 15, 463, 769 21.3 
1948.__..-.-| 74,861,928 | 161, 400 706, 190 ¡+561, 204 | 73,755, 934 | 59, 128, 129 | 80. 2 | 14, 627, 805 19.8 


1 Production plus imports minus exports, plus or minus net changes in stocks. 
2 American Iron and Steel Institute; figures include coke consumed in manufacture of ferro-alloys. 
3 Data not available. 


TABLE 38.— Coke and coking coal consumed per net ton of pig iron made in the 
United States, 1913, 1918, 1937, and 1946-48 


dan Coking coal Go dee Gë? 
oke per per net ton oke per per net ton 
net ton of EG d of pig iron net ton of Bod of pig iron 
Year | Die Iron and | coal (per- and ferro- Year pig iron and | coa] (per. | 8nd ferro- 
ferro-alloys ! cent) alloys ferro-alloys ! cant) alloys 
(pounds) (pounds (pounds) (pounds: 
calculated) culated) 
1913. ..... 2, 172. 6 66. 9 3, 247.5 || 1946...... 1, 894.0 70.0 2, 705. 7 
1918...... 2, 120. 7 66. 4 3,193.8 || 1947...... 1,926. 0 69.9 2,755. 4 
1937...... 1, 830. 6 70.3 2, 604.0 || 1948...... 1, 937.2 69. 6 2, 783.3 


3 American Iron and Steel Institute; consumption pe 
ferro-alloys, was 2,172.6 pounds in 1913, 2,120.7 in 1918, 
1,908.0 in 1948. 
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The accompanying tables summarize the disposal of coke by prin- 
cipal end uses during 1948. A large proportion of the oven-coke 
output is used by the producers at the point of production, whereas 
nearly all beehive coke is shipped to points of consumption. Iron 
blast furnaces are the largest users of coke in the United States and 
are SNE mainly by “furnace” and beehive plants. The propor- 
tion of blast-furnace requirements supplied by “furnace” plants has 
been increasing in recent years because of the substantial expansion 
of coke-making facilities at those plants. For example, ‘‘furnace’’ 
plants supplied 96 percent of all oven coke distributed to blast furnaces 
in 1948, compared with 91 percent in 1940. “Merchant” plants 
supply the bulk of the coke used for all other industrial purposes and 
domestic heating. In 1948, this type of plant furnished 82 percent 
of the total sold for foundry use, 81 percent for other industrial (in- 
cluding gas making), and 79 percent of the domestic coke. 

Normally, beehive ovens supply a greater proportion of their 
production to blast furnaces than slot-type ovens. In 1948, 81 percent 
of all beehive coke produced was shipped to blast furnaces. Sales of 
beehive coke in 1948 for foundry use, other industrial, and domestic 
heating varied only slightly from 1947. 


TABLE 39.—Oven coke produced and sold or used by producer in the United 
States in 1948, by States 


[Exclusive of screenings or breeze] 


Used by producer— Sold 
Produced 
State In blast furnaces EE Furnace ? 


Net tons Value Net tons Value |Nettons| Value | Net tons Value 


—— |———— | —— | | —————À— | L——————. | ———— 


Alabama.......... 6, 015, 460.557, 611, 881| 4, 728, 190 $39, 842, 705] 18,124! $152,406] — 270, 105] $2, 765, 988 


California......... 296, 749 (3) 259, 807 (3) 385 (3) 20, 658 (3) 
Colorado.......... 76, 504 (3) 902, 629 (3) 4, 649 e SÉ, AA A 
Minois. ........... 3, 675, 284! 54, 396, 850| 1, 732, 778| 23, 923, 347 16, 592 219, 801| 1, 303, 6837, 19, 610, 626 
Indiana...........| 8,584, 225 125, 355, 310| 5,876, 400| 83, 330, 788| 112,058 1, 467, 179| 1, 753, 272) 26, 808, 536 
Maryland.......... 2, 147, 787 (3) 2, 094, 791 (3) 9, 327 (3) A AA 
Massachusetts..... 1, 056, 701 E PA AAA 182, 691 (3) 127, 571 (3) 
Michigan..........| 2, 849, 601| 39, 637, 987| 1, 314, 521 ) 177, 061, 2, 104, 652 298, 431, 3, 680, 554 
Minnesota........- $46, 246, 12, 425, 815 531, 906 1) 9, 031 80, 471 52, 989 (3) 
New Jersey........ 1, 410, 941 CA RE AAA ja: lcu 245, 946 (3) 85, 126 (3) 
New York......... 5, 687, 225, 72, 756, 957) 1, 677, 277 (3) 1, 163, 495/13, 313, 322, 1, 668, 055) 18, 831, 971 
Ohio. ............- 10, 562, 486 128, 843, 686) 7, 706, 185' 91, 155, 556 90, 972| 1, 195, 181| 1, 305, 546| 16, 579, 718 
Pennsylvania...... 16, 640, GX@.189, 729, 879| 8, 850, 817/100, 480, 232| 174, 552| 1, 917, 643| 6, 605, 463, 73, 572, 506 
Tennessee......... 251, 428 63 97, 938 (B "duele sito rec 21, 645 E 
Texas.............| 644, 225 (3 520, 142 (3) 94| Oo 11, 495 3 
Utah.............. 1,058, ^01 (3) 957, 221 (3) 2, 275 G) ARA ARANA 
West Virginia..... .| 3, 298, 090| 33, 090, 297| 1, 735, 535 (3) 449, 611 (3) 541,842, 4, 309, 667 


Connecticut, Ken- 

tucky, Missouri, 

Rhode Island, 

and Wisconsin...| 2, 273, 215! 32, 259, 021/.........-|.--.--..-.-] 180, 330] 2, 028, 025] 862, 371) 10, 138, 747 
Undistributed....-.|.........- 102, 611, 400|-..-......- 127, 651, 205|...-...-.-- 8, 522, 458| ---...-.... 5, 013, 522 


o | ——— M — MM | M — | M ——— ( m — | | —À—MÓ — teat —— 


— — |.———— | ee | jf —— M | ——————— | —————— 
o [——————— Á— | —————————— 1 ———————— | ———M—— 1———————— | ———— 


At merchant 
plants........... 13, 332, 499:101, 564, 583. fe 2, 435, 877/27, 398, 417, 2, 168, 432! 30, 145, 646 
At furnace plants..|54, 951, 858 657, 154, 520 38, 995, 137,466, 383, 833; 381, 316| 3, 600, 812/12, 789, 774/151, 166, 189 


— —— — — Le ——— PEO DS ED ———i—— — —Á — 
ee ge Eer 


Total 1947... 66, 758, 549,711, 100, 409/37, 694, 964 |378, 744, 040, 892, 675/26, 648, 780/14, 573, 477/165, 125, 146 
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TABLE 39.—Oven coke produced and sold or used by producer in the United 
States in 1948, by States—Continued 


Sold—Continued 


Other industrial 
State Foundry $ Ge ee Domestic Total 
gas À 


Net tons Value Net tons Value ¡Nettons| Value | Net tons Value 


ati fe teint. | a Eegenen |——ÁáÀÓ—— 


Alhama... ll... 516, 633| $8, 268, 189| 364,114) $5, ru 170| 100, 623/$1, 106, 129; 1, 251, 475/$17, er 476 
California. -..-.... 322 3) 2,888) 0) ES E AA 2, 868 
Colorado. ......... 6, 050 3) 63, 381 6) 418 (3) 69, 849 6) 
Minnis............|  373,483| 7,373,082 99, 316} 1,309,179| 100,086, 1, 206, 876| 1, 876, 522, 29, 409, 763 
Md ---------| 463,179 Q) 100, 991 (3) 169, 868! 1, 913, 836 2, 517, 310| 39, 449, 244 

LAES Eo AO EE AA A RS ferte IS Sob: M eR 
Massachusetts... 105, 820 Q) 222, 754 (3) 432, 000 (3) 888, 145 (3) 
Michigan... ...... 547, 489 t 199, 381 (3) 209, 036| 4, 274, 395| 1, 344, 337| 20, 860, 954 
Minnesota......... 104, 405 3) 44, 144 (3) 107, 488 (3) 309, 026 (3) 
New Jersey.oo.... 58, 793 (2) 554, 108 (3) 452, 7 q 1, 150, 733 (3) 
New York... ..... 1 (3) 461, 871 (3) 650, 467, 8, 448, 778| 2, 780, 407| 33, 531, 780 
ONG DEE 251, 163) 4, 788, 886] 7665, 194| 9,824, 258 683 2, 437, 346| 2, 529, 586) 33, 630, 208 
Pennsylvania......|  213,731| 4,156,924|  340,304| 4,618,325| 311,742| 3, 337, 020| 7, 477, 240| 85, 684, 775 

ennessee......... 12, 472 120, 729 CI MEE TNI. d S 154, 846 
Teras. ce oac cider 47, 068 3) 72, 044 Uy. A E 130, 607 (3) 
¡ES MN A SA 111, 521 (3) 5, 802 (3) 117, 323 (3) 
West Virginia...... 11, 134 135, 708}  471,352| 4,653,126) 86,680)  718,241| 1,111,008| 9, 816, 742 
Connecticut, Ken- 

tucky, Missouri, 

Rhode Island, 

and Wisconsin... 450, 481] 8, 676, 231 325, 086| 4,583, 477| 475, 097| 7, 162, 712| 2,113,035) 30, 561, 167 
Uudistributed.... .].......... 26, 213, 116j... ....... 27, 475,186]... ....... 14, 154, 287|._-...---- 42, 972, 203 


— —— |——M—Ó— o — | Ó———M M À—— | À—  "r— — M | —— M———— | M 


Total 1948. ..| 3,162, 237, 59, 612, 136, 4, 326, 178| 57, 781, 721,3, 398, 606;44, 750, 620,25, 845, 317 343, 465, 312 


———— —— | —————— ——— | ——————————— | | 
—— ee | ——————MÁ— || ——————Á——— | ———————————M— | L————— PP PP, o 


At merchant 


plants........... 2, 577, 777| 48, 980, 513| 3, 485, 344| 47, 815, 79712, 687, 127/37, 458, 378/10, 918, 680/164, 400, 334 
At furnace plants..| 584,460, 10, 631,623} 840, 834] 9, 965, 924| 711,569, 7, 301, 242 14, 920, 637 179, 064, 978 
EZ KK | SA ———|I—————| o SCH 


Total 1947...| 3, 145, 842| 46, 782, 990| 4, 357, 174| 48, 000, as 917, 3 403/48, , 835, 479/25, 993, 895,303, 744, 487 


! Comprises 91,670 tons, valued at $1,144,099 used in foundries; 800,056 tons, $9,107,028 to make producer 
gas; 1,511,310 tons, $16,657,979 to make water gas; and 414,157 tons, $4,090,125 for other purposes, 

1 Includes 12, 021 ,531 tons, valued at $140,842,993 sold to financially affiliated companies. 

2 Included with ^ Undistributed.”' 

t Includes 62,056 tons, valued at $1,402,291 sold to financially affiliated companies. 

$ Includes 685,197 tons, valued at $9, 024, 330 for manufacture of water gas and 247,144 tons, $3,102,754 for 
other industrial use sold to financially affiliated companies; and 1,546,592 tous, $20, 264, 943 for manufacture 
of water gas sold to other consumers. 
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TABLE 40.—Beehive coke produced and sold or used by producer in the United 
States, in 1948, by States 


Used by producer— Sold 
Produced "e 
or other pur- 
State In blast furnaces poses Furnace ! 
Net tons Value Value Le Value | Net tons Value 

Kentucky............... 101, 745 (D... A E, WE 33, 365 (2) 
Pennsylvania............ 5, 733, 835|$67, 303, 836| 152, 341 (2) i 4, 711, 962 $53, 254, 054 

RE EE 188, 586 (2) 109,448) (1)  |........|..--.--- 64, 933 (1) 
Virginia... 200, 911| 2,886, 728 ee le 74,596; 1,056, 018 
West Virginia............ 352, 494| 4,801,771|..-.....|.......-.. 25 185, 518| 2,385, 386 
Undistributed. 2} ele 4, 570, 441|.....-..|$4, 109, 360/........] $39, 225)... 1, 338, 471 
Total: 1948........| 6, 577, 571| 79, 562, 771| 261, 789| 4, 109, 360 3,160, 39,225, 5,070,374| 58,033, 929 
1917......... 6, 687, 301| 65, 305, 111| 291, 760, 2, 041, 524 3,031| 29,272| 5,076, 298| 47, 274, 992 

Sold—Continued 
Other industrial 
Foundry (including water Domestic Total 
State gas) 3 
Net tons Value E Value aa Value | Net tons Value 

di CPP O A 68, 380 AA EE 101, 745 (2) 
Pennsylvania............ 403, 556) $6, 036, 122, 399, 798 $5, 159, 571| 44, 251:$526,071| 5, 559, 567,$64, 975, 818 

Utah EE 562 (2 11,197 (E A EEN 76, 692 (2) 
Virginia.........-......- 37, 950 a 88, 848| 1, 213, 907 1, 598 (1) 202, 992| 2,915, 753 
West Virginia............ 54, 684 (2) 110, 298! 1,580, 117 764 (2) 351, 264| 4,785, 270 
Upndlstributod le 1, 446, 2101. 1,111,348/.....-.. 27, 010 asii 2, 458, 113 
Total: 1918. ....... 496,752) 7, 482, 338| 678, 521! 9,064, 943| 46,613, 553, 744| 6, 202, 260| 75, 134, 954 


1947........|  415,827| 4,966,055; 864, 243) 9,733, 310| 59, 926) 603, 567 9, F102 62, 577, 924 


1 Includes 1,554,780 tons valued at $14,479,032 sold to financially affiliated companies for blast-furnace use. 

? Included with “Undistributed.” 

3 Includes 5,752 tons valued at $83,318 sold to financially affiliated companies for other industrial use and 
204,254 tons, $2,665,553 for manufacture of water gas. 


STOCKS OF COKE AND COKING COAL 


Coke.—In spite of the extremely large demand for coke in 1948, 
year-end stocks increased 54 percent over reserves carried at the end of 
1947. This marked increase was due to a gain of 585,078 tons (151 
percent) of “furnace” coke, as stocks of “foundry” and all other kinds 
decreased slightly. "Ihe total quantity in stock at producers' plants, 
however, was not abnormal and, when calculated on the basis of the 
production rate prevailing at the end of the year, was equivalent to 
7.3 days. Most of the coke stocks were at oven-coke plants (98 
percent), as beehive producers customarily carry but a few tons at 
any time. 

Coal.—Coal stocks are of extreme importance to oven-coke producers 
because the ovens must operate continuously. Any disruption in coal 
production or in the delivery of coal to the plant can cause serious 
damage to the coke ovens if they cool too rapidly because of a lack of 
coal. For this reason, oven-coke producers attempt to maintain at 
least & 30-day supply of coking coal in reserve at the plants. Stocks 
of coal at oven plants averaged about 31 days' supply in the first 
quarter of 1948 but dropped sharply in April due to work stoppages 
in the bituminous coal industry. Stocks increased substantially in 
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May and June but declined in July because of the vacation period of 
the bituminous-coal miners. However, in succeeding months, stocks 
of coal at oven-coke plants increased steadily and at the close of the 
year were the highest on record. At that time, quantity on hand was 
sufficient for 43.4 days' supply at the rate of consumption prevailing in 
December. 


TABLE 41.—Summary of total stocks of coke on hand at all coke plants in the 
United States on Jan. 1, 1987 and 1945-49, in net tons 


[Exclusive of screenings or breeze] 


1937 1945 1946 1947 1948 1949 
Oven-coke plants: 
Furnace.................- 282, 144 472 133 425, 438 445, 763 376, 097 940, 727 
Foundry.................- 8, 981 18, 265 24, 509 12, 565 12, 362 7, 003 
Domestic and other.......| 1,408, 350 590, 048 477,052 434, 585 631, 397 612, 851 
Total... 2: laca de 1,699,475 | 1,086, 446 926, 999 892,913 | 1,019, 856 1, 560, 581 
Beebive-coke plants: 
eo EEN 5, 622 33, 649 2, 455 30, 750 10, 181 30, 629 
Foundry.-.--.-------------- 8, 508 766 270 1, 508 50 964 
Domestic and other..._.... 18, 461 3, 824 2, 089 3, 595 2, 150 1, 267 
Total:cscuosicisi iae 32, 591 38, 239 4,814 35, 853 12, 381 32, 860 
Total: 
O 287, 766 511,782 427, 893 476, 513 386, 278 971, 356 
Foundry.................. 17, 489 19, 031 24, 779 14, 073 12, 412 7, 967 
Domestic and other....... 1, 426, 811 593, 872 479, 141 438, 180 633, 547 614, 118 
Grand total............. 1,732,066 | 1, 124, 685 931, 813 928, 766 | 1,032, 237 1, 593, 441 


TABLE 42.—Stocks of furnace, foundry, and domestic coke and of breeze in the 
United States on Jan. 1, 1949, by States, in net tons 


Coke 
State Breeze 
Furnace | Foundry E 
Oven coke: 
cd RA Meu E Can Exe p dud EE 31, 497 
RW E : 33, 310 
Colorado. croci nou ie ee coe 
HIMNOS EE 99, 531 
o A aun 92, 876 
ET Ar BEE 293, 213 
ESTI MN PA 8, 618 
ao AS EE 6, 90: 51,216 
Kine AA ii 45, 348 
NOW Jersey A A AA A 1,315 
New VO iii rr lé ace ELE 66, 074 
ORIG”. 4.35 4s ce ake ie tetas ace 184, 847 
epntteschuongk eegener e See Steeg 484, 012 
A E 1, 244 
Terns. sae 24, 840 
Ctah A A EN 23, 148 22, 588 
West VifPinia. 23 oe te ee eac rece e 17,191 34, 465 31, 254 
Connecticut, Kentucky, Missouri, 
Island, and Wisconsin..................... 79, 814 13, 363 
Totales coran cu ala ; 1, 485, 710 
At merchant plants................. Ll... l.- 120, 383 
At furnace plants........... --- llc Ll cll. l.. 1, 365, 327 
Beehive coke: 
Pennsylvania... o cnaocosccczeaee exec de 2, 004 
EIER Eden 2, 625 4,117 
MIROIR EEN k ) 20 
West Virginia_...........-..-..-.---.----.--_| | 1,836 |..........| | .1100| 1936 |...........- 
Kei EE 6, 231 
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TABLE 43.—Stocks of oven coke at furnace and merchant plants in the United 
States at end of each month, 1947-48, in net tons 


[Includes furnace, foundry, and domestic, but not breeze] 


Furnace plants Merchant plants 'Total 


TABLE 44.—Stocks of bituminous coal at oven-coke plants in the United States 
at end of each month, 1937 and 1946-48, in net tons 


eee entree qq | 


BE ORT EE 8, 030, 871 5,665, 131 5, 919, 455 8, 670, 875 
Ig EE 8, 687, 389 6, 392, 605 6, 644, 699 8, 807, 168 
Márc uv A A lr 9, 638, 317 8, 269, 360 7, 516, 564 7, 434, 582 
APT ro EE 8, 543, 774 4, 116, 899 5,417,111 4,307,878 

BV EE 8, 187, 883 2, 565, 010 6, 454, 434 7,773, 429 
AEO o A A eut 7, 770, 256 3, 629, 535 7, 095, 832 10, 474, 191 
UY EEN 7, 432, 741 3, 871, 156 4, 803, 819 8, 974, 663 
RTE EE EEN 7,455, 932 5, 229, 600 5, 483, 859 10, 259, 146 
Bette ber... 7, 760, 533 5, 925, 815 6, 216, 127 10, 967, 839 
October ca ers Gd e e 8, 066, 938 6, 593, 083 7,300, 931 11,347, 876 
November. NA 8, 114, 094 6,355, 321 8, 206, 627 11, 463, 542 
December tee seet aca 7, 273, 403 5, 238, 762 9, 147, 808 12, 104, 428 


VALUE AND PRICE 


The term “value,” as used in this report, represents the value of the 
coke at the ovens as reported by producers. For that part of the out- 
put sold, the value is the amount received for the coke f. o. b. ovens. 
However, the greater part of the coke produced in the United States is 
made in ovens operated by corporations which not only mine the coal 
used in the manufacture of coke but also operate blast furnaces and 
steel mills consuming the entire output of their ovens. Under such 
conditions, fixing & value for coal charged and for coke produced is 
purely arbitrary. For example, at some plants the cost of coke to the 
furnace department equals the cost of production; at others, a margin 
of profit is added ; or the reported value 1s based on what the coke would 
cost if purchased. The line between sales and interdepartmental 
transfers is difficult to draw among such affiliated interests, as a large 
part of the furnace coke reported as sold actually goes to iron furnaces 
that are in some way connected with the coke producers. "The average 
value of all coke produced, measured in this way, increased $1.83 to 
$12.40 per ton, the highest figure ever recorded and a gain of 17 percent 
over 1947 (table 45). 

The average price received for each ton of coke sold f. o. b. ovens 
(merchant sales) in 1948 established a new record and was 15 percent 
over the 1947 figure. Table 46 shows average receipts from sales, 
classified by uses and by States. It will be noted that prices vary 
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notably with the distances from the mines. "Thus, the highest average 
prices are those reported for the New England and Lake Dock States, 
where the coal must be hauled great distances. 


TABLE 45.— Average value per net ton of coke produced and average receipts 
per net ton from coke sold in the United States, 1937, and 1944—48 


Value per ton produced Recelpts per ton sold 


TABLE 46.— Average receipts per net ton of coke sold (merchant sales) in the 
United States in 1948, by States 


Oven coke Beehive coke 


Other 
“trial, 
Foun- 
includ- 
dry ing 
water 


State 


Domes-| Fur- 
tic nace 


r OLan at. ar ; à Dr ARA A EE, ansa 


wm wë gr ër 0 am d e gr e em ep op gp e gr ep rr e ge gp ge gd ene 


Kentucky, Missouri, and Tennessee. . : : i 08] () PEA (DX — AA 
Michigan, Minnesota, and Wisconsin. : , DÄ Lesen ]--------[- -------|-------- 
New Jersey and New York ; ; ida A PO EN EE 
ET EE E ; : yi d EE E ETENIM 
Pennsylvania.......................- : , 

WINS EAN DE rcr TR etuer ml 5 63 13. 66 

West Virginia. een lll lll. 1 1 : : 
Lodistributed. seen 43 |.....-.. : 15. 52 13.97 


———— | —Ó— | ES | ——— | ——— | ——— JM | €————— 


United States average 1048. ..__ 15.06 | 13.35 


At merchant plants..............-..- ; ; : A A A vdunbceE 
At furnace plaDtl...oooooomommmmm...- : i : 120. [52 uz2s» ese E AA aERR ET 


United States average 1947..... 


eme l| ITÓÓÁLMÁL|IL———————|L—————————— | ———————————|————— É———— 


11.904 | 11.27 


Included with “ Undistributed."' 


FOREIGN TRADE! 


Exports.—The shipment of coke to foreign countries in 1948 de- 
creased 15 percent in quantity and 2 percent in value from 1947. 
Although the United States has always exported a larger tonnage than 
it has imported, exports have generally accounted for less than 2 per- 
cent of the total production. Exports averaged 534,400 tons annually 
for the period 1937-39 and 924,200 tons during 1946-48 (table 47). 
Despite heavy foreign demand for metallurgical coke during and since 
the end of World War II, exports have been limited because of domes- 
tic shortages. The exportation of metallurgical coke, the grade in 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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shortest supply, has been restricted to the Western Hemisphere by 
Government export controls. A quota of 50,000 long tons per quarter 
was established in 1948 for countries in the Western Hemisphere 
other than Canada; the Dominion was not limited to a quota. In 
the immediate prewar years, 90 percent of the coke exported from 
the United States went to Canada; in 1948, exports to that country 
comprised 79 percent of the total. 


TABLE 47.—Coke exported from the United States, 1946-48, by countries and 
customs districts 


[U. S. Department of Commerce] 


1946 1917 1948 


Net tons Value Net tons Value Net tons Value 


———— [| —————À——- | ——————————— | ——————— ———M———— | —————Ó 


COUNTRY 
North America: 
Canada llc cll... 875, 110 | $8, 182, 362 585, 965 | $6, 701, 624 561,029 | $7, 699, 104 
Mexico 5, 496 50, 761 16, 108 216, 419 36, 786 664, 079 
Panama, Republic of...... 10 241 66 1; 858 1 aedis EE 
West Indies: 
Cuba EENG 13, 810 171, 204 21, 429 351, 903 "17,730 347, 507 
Trinidad and Tobago.|.......... 00 LLL. 77 1, 740 104 2, 502 
Other North America..... 833 19, 330 1, 304 39, 552 1, 225 45, 929 
South America: 
Argentina.......... 2. l.. 471 9, 198 41, 872 875, 217 10, 146 235, 208 
Bolivia... 727 16, 900 BRA 19, 597 1, 188 47,951 
Brazil Ee 9, 536 186, 711 24, 435 721, 806 9, 599 366, 117 
COMA: eier eebe 5, 005 91, 518 8, 189 214, 413 6, 424 177, 166 
AA rere Bae 622 14, 475 2, 186 63, 540 644 25, 633 
ÚUTUQUA Y .......2- 1, 285 28, 388 3, 009 74,302 2, 708 117,179 
Venezuela `... 1. 047 25. 188 938 29, 409 737 30, 212 
Other South America..... 216 5, 752 529 13, 304 545 21, 196 
Europe: 
Belgium-Luxembourg.....|......... Ll c c c c.c. 3, 745 65,877 EE EE 
Denmark................. RES 9, 829 32 614 43 834 
Finland................... 15, 200 205 148 EE AMA A ERA 
e AA A 125 3, 198 10, 479 E AAA O 
(e Oe ARAS RA tt epus 7, 388 AAA EE 
Italy ee nro dacae 7, 482 80, 414 104 1.945 A D 
Netherlands. ............. 5, 456 103,903: ounce Lco AA ARI EEN 
a AA A. AI 55, 425 432, 802 46, 598 589, 777 
Portugal.................- R, 048 113, 779 37 A dex nux eM Oc LES 
Sweden. .................- 254,190 | 3,016,325 7,316 431, 218 7, 958 87, 404 
Switzerland... 1,010 11,550 6, 539 PA GEN 
Yueoslavia. o... 21,771 PA DAAE E AA A PA EE 
Other Europe............. 6 402 404 14, 033 A A 
Asia: 
CAIDA. cnt ad HCH 18, 105 752 7,376 33 1,512 
Philippines, Republic of.. 1, 336 42, 964 2, 474 107, 587 2, 511 117, 349 
Other Asia........ LL ccc | Lc Lc case | 2c ces ses 62 2, 705 89 4, 147 
Africa: 
Portuguese Guinea and 
ATE Ol EE AAA oe celal 3, 360 AST TS: Iowan cost EE 
Other EE A Pees Soc Oa 153 Oy) AA. HE 
Oceania: French Pacific Is- 
lands a a 1 Kg AM, APA A 
a AAA 1, 231,327 | 12,635, 503 835, 059 | 10,737, 605 706, 190 | 10,579, 286 
CUSTOMS DISTRICT 
Buffalo. ............ LL cL LL. 600, 443 | 5,322,030 287.020 | 2,872,216 271, 733 3, 161, 885 
IM EE 9,015 RO, 571 3. 400 SINT ORTE E AEE et ae 
Dakota AAA 11, 929 121, 830 18, 757 242, 159 20, 6564 330, 742 
Duluth and Superior......... 10, 081 105, 766 6, 153 83, 782 6, 728 114, 971 
vl PASOS raerce aias auai 2 Le NC HERES EE 5,273 132, ?38 
Florida. ..-..-...- 5,914 74, 530 4, 348 81, 524 1, 432 30, 026 
DATO A 1,914 24, 061 11, 859 181, 501 29, 784 457, 159 
Maryland. occ 200, 234 | 2,431,856 131,133 | 1,561, 401 63, 728 944, 638 
Michigan... ooo 215,659 | 2, 209, 621 239, 253 | 3,083,378 210, 826 3, 475, 554 
Mobile 2: Ls dd 7, 159 86, 413 2, 002 30, 644 45 1, 053 
Montana and Idaho... coloco loco c cc oca ccc ccc loo 15, 519 96, 566 
New Orleans... 20, 856 503, 974 36, 043 903, 951 21, 696 699, 621 
New York cc c 22-228 3, 258 79, 772 5, 002 177, 918 1, 179 32, 150 
Elle, teen scanners 11,182 77,760 5, 223 77, 000 7, 692 117, 046 


Philadelphia.................. 65, 730 802, 597 10, 455 193, 756 793 16, 797 
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TABLE 47.—Coke exported from the United States, 1946-48, by countries and 
customs districts—Continued 


1946 1947 1948 


Net tons Value Net tons Value Net tons Value 


————— | ———MÓÓ EN E 


A A AS ense ee 26, 258 $490, 522 9, 249 $179, 915 
St. LaWwTeDC8-.ocooooomoooooo. 11, 949 $120, 821 13, 578 161, 008 4, 250 69, 444 
San Diego. ...............---- 414 6, 960 512 8, 438 965 20, 478 
San Francisco................ 1, 816 59, 191 2,077 86, 835 1, 872 82, 451 
Vermont... ll sesqdaussa qai. 2, 946 31, 161 9, 286 101, 952 12, 984 148, 938 
V PIS A cacucacas se 27, 819 369, 663 15, 555 28A, 506 6, 491 193, 599 
Washington... 1, 390 17, 259 1, 897 32, 820 9, 948 174, 607 
Other districts.....-.-..---._. 3, 617 19, 401 b, 239 42, 055 3, 339 69, 108 

Total. A AAA 1, 231, 327 | 12, 635, 593 835, 059 | 10, 737, 605 706, 190 10, 579, 286 


Imports.—Imports of coke fill but a small part of the Nation's 
requirements and are restricted to a few localities. Statistics on United 
States imports do not distinguish between coal coke and petroleum 
coke, although the two varieties are listed separately in export 
statistics. Total imports of all types of coke comprise only a fraction 
of 1 percent of the indicated consumption of the United States. In the 
prewar years 1937-39, imports averaged 187,800 tons annually and 
were received principally from Canada, Belgium, Germany, and the 
United Kingdom. During the 3-year period (1946-48) the average 
was 105,900 tons, all of which came from Canada in 1946 and 1947 
and all but 605 tons in 1948 (table 48). Most of the imported coke 
enters the United States by rail through the Montana-Idaho customs 
district where the coke is probably used for smelting nonferrous 
metals. Significant tonnages also enter the Michigan, "Buffalo, and 
ui customs districts, where it is used principally for domestic 

eating. 


TABLE 48.— Coke imported for consumption in the United States, 1946-48, by 
countries ! and customs districts 


[U. S. Department of Commerce] 


1946 1947 1948 
Customs district — SS 
Net tons| Value | Net tons | Value | Net tons | Value 

A ASI i Ra wa eu E 9,951 | $167, 434 129 $2, 300 38,399 | $646, 606 
EC o see he NI POEM VIERSEN H PRIME 37 021 
eu EE 34 A A 1, 682 28, 577 
ES AI PAS AI 33 EA EE 
Maine and New Hamtpeablre 544 5, 419 314 4, 026 350 4, 707 
Michigan. eer geiergert 179 1, 305 15,948 | 121,385 39, 597 649, 510 
HAT WEEN 22) MAD APS EE, AE nma Ee 
Montana and Idaho......................- 40,428 | 309,307 61,993 | 544,695 62, 342 696, 024 
New York ac e 683 21,007 AA A A A 
PiettO Ri A A A E MS A A 605 14, 212 
St. Lawretiol EE PA AAA LG c 3890 OR AAA EE 
eo AA EA 116 1, 130 120 1,371 109 1,157 

Washington._..-..-..---..--------.--_---- 33 308 35 398 615 7, 
iSCODSI AA A AAA 25, 464 87, 585 17, 664 61, 638 
To ees ee ele Se ee 52, 188 | 506,784 | 104,083 | 762,727 | 161,400 | 2,110, 275 


Kee from Canada 1946-47; 1948: Canada 160,795 tons valued at $2,096,063; Netherlands 605 tons valued 
8t $14,212, 
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TECHNOLOGY 


Considerable scientific and technical work was done in 1948 by the 
Federal Government and State agencies, coal-research laboratories, 
colleges, and individual companies in the field of coal technology. 
The Federal Bureau of Mines, which has conducted scientific and 
technologic investigations on coal and related products since its crea- 
tion by the Congress in 1910, continued its research work in these 
fields during 1948. The work done by the Bureau of Mines in 1948 
was highlighted by the initiation of a long-range program to augment 
the coking-coal resources of the United States as of January 1, 1948. 
This study is being conducted in three phases: 

1. The investigation of known minable coking-coal reserves. 

2. Upgrading of marginal coking coals by improved coal preparation methods. 

3. Extension of coking-coal reserves by carbonization studies. 

The field work of investigating the known coking-coal reserves con- 
sists of contacting owners of coal lands and the operators of coal mines 
to explain the purpose of the study and to secure, if possible, the 
following: (a) Á map of the property, (b) maps of mines showing 
extent of workings, (c) thickness of the coal beds and location of out- 
crops, (d) maps giving locations of drill holes, (e) logs of drill holes 
giving bed sections and bed names, (f) chemical analyses of the coals, 
and (g) life production of each mine. Maps are prepared from the 
date obtained, and the average thickness of coal and the remaining 
coal reserves are computed from them. Where the productive life of 
a mine and the average thickness of the coal bed are known, the per- 
centage of recovery may be calculated. Estimates are made of the 
removable reserves by quadrangles as the work progresses and will be 
regrouped and reported by counties or other suitable geographic areas. 
This work started simultaneously in western Pennsylvania, southern 
West Virginia, and eastern Kentucky and later will spread to other 
States until all coking-coal deposits have been investigated. 

An intensive study was undertaken to investigate the washing 
characteristics of that part of the Pittsburgh bed i in southwestern 
Pennsylvania ànd northern West Virginia, the last large reserve of 
Pittsburgh coal available to the steel industry of Pittsburgh. Work 
was also started to determine the washing characteristics of the 
Pocahontas No. 6 coal bed in the smokeless field of West Virginia. 
Low-volatile Pocahontas coals are of major importance in the manu- 
facture of metallurgical coke, and more attention is being given the 
lesser-known Pocahontas beds, such as No. 6, because Nos. 3 and 4 
seams are becoming depleted. 

Progress continued on the extension of potential reserves of readily 
usable coking coals by the accumulation of data on the carbonizing 
properties of untested coals and coal blends. A brief résumé of the 
special studies by Bureau engineers on the carbonizing properties, 

lasticity, expansion, and oxidation of coal in the fiscal. year ending 

uly 1, 1948, 1s given in a report released in 1949.? 

he research program of the Illinois Geological Survey on the use of 
Illinois coal in the production of metallurgical coke was actively pur- 
sued and has been extended to include inv estigation of the blending of 


2 Fieldner, A. C., and Gottlieb, Sidney, Annual Report of Research and Technologic Work on Coal, 
Fiscal Y car 1948: Bureau of Mines Inf. Circ. 7518, 1949, 87 pp. 
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inerts, especially char from Illinois coal. (Comprehensive reports of 
the work done on this subject by the Survey have been published.’ 

The outstanding work initiated by E. J. Gardner and his associates 
for Inland Steel Co. in 1944 on the effect of coke quality on blast- 
furnace performance was continued in 1948.* 

The importance of properly sizing, screening, and preparing blast- 
furnace coke was established in studies made by Cromwell and Coving- 
ton at the Campbell plant of the Youngstown Sheet & Tube Co.5 

The American Iron and Steel Institute, in cooperation with the 
American Coke and Coal Chemicals Institute, is sponsoring research 
on the quality of coke currently being produced and its effect on blast- 
furnace operation. One of the main objectives of this work is to select 
or determine sampling and test procedures that will adequately identify 
essential coke properties. It is planned to correlate the results of 
these tests with those on the iron-smelting properties of the coke in 
the blast furnace. 

The influence of blending anthrafines on the quality of commercially 
produced cokes was summarized.* 

The Koppers Co. made studies on the expansion properties of coal, 
blends, and the correlation of plasticity with coking properties in its 
laboratories at Kearny, N. j ' The Russell movable-wall oven, 
which provides reliable data on the quality of the coke, was used in 
determining expansion. The oven has been widely adopted by steel 
companies, and the Bureau of Mines uses & similar oven in its experi- 
mental work. 

WORLD PRODUCTION 


Production of coke is a good barometer for measuring the industrial 
activity of a country. Thus, the rise in production of coke in 1948 in 
virtually all countries of the world indicated that progress was bein 
made in most countries in industrial production. Estimated worl 
production in 1948 was 11 percent higher than in 1947, but it was 
13,910,000 tons (8 percent) below the record wartime.output 1n 1943. 
The decrease in 1948 from the 1943 total may be attributed to the 
huge reduction in German output, which has been under control of the 
Allied Nations since the end of World War II. The United States 
continued to lead the world in coke production, supplying 42 percent 
of the estimated world total in 1948. German output increased sub- 
stantially over 1947 and equaled 12 percent of the total. Precise 
data on the production of coke in the Soviet Union are not available, - 
but it is known that this country has substantial coal-carbonizing 
capacity and doubtless ranks second to the United States in metallur- 
gical coke production. Other important coke-producing countries in 
1948 were Great Britain, France, Czechoslovakia, Poland, Belgium, 
and Canada, which combined furnished 24 percent of the total. 

3 Reed, F. H., Jackman, H. W., Rees, O. W.. Yoke, G. R., and Henline, P. W., Use of Illinois Coals for 
Production of Metallurgical Coke: Illinois Geol. Surv. Bull. 71, 1947, 132 pp. 

, F. H., Jackman, H. W., and Henline, P. W., The Use of Illinois Coals in the Production of Metal- 

lurgical Coke: Coal Technol., vol. 3, No. 4, November 1948, 12 pp. 

4 Gardner, E. J., Effect of Coke Quality on Blast-Furnace Iron Tonnage: Blast Furnace and Steel Plant, 
vol. 36, No, 6, June 1948, pp. 707-711. 

3 Cromwell, D. M., dër Covington, C. A., Proper Screening and Preparation of Blast-Furnace Coke: 
Blast Furnace and Steel Plant, vol. 36, No. 8, August 1948, pp. 965-971. 
* Clendenin, J. D., and Kohlberg, J., The Blending of Anthrafines in Coke Production: Pennsylvania 
State College Min. Indus. Exper. Sta. Tech. Paper 136, 1948, 271 


: p. 
? Perch, Michael, and Russell, Chas. C., A Study of Coal Classification and Its Application to the Coking 
Properties of Coal: Min, Eng., vol. 1, No. 6, June 1949, pp. 205-214. 
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COAL-CHEMICAL MATERIALS 
GENERAL SUMMARY 


The importance of coal-chemical materials cannot be adequately 
measured by the volume of production or by the revenue derived from 
their sale. The value of these materials to the industrial economy of 
the Nation is difficult to estimate because the various coal products 
enter many fields; the finished product of one industry may become 
the raw material for another in a chain of processes leading to the 
manufacture of the final commodity. The starting point in the 
creation of this wide variety of materials, so essential to the public 
welfare, is the carbonization of bituminous coal. 'The materials to 
grow our foods, clothe our bodies, and heal our ills are made from the 
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FIGURE 2.—Avorage yield of punc coal-chemical materials per net ton of coal carbonized in coke 
ovens, 1915-48. Yields of light oil and ammonium sulfate equivalent represent average for plants recover- 
ing these produets. 


gases and vapors recovered from the hundreds of coke ovens scattered 
throughout our land. Coke-plant operators are placing more empha- 
sis on the recovery of basic products such as tar, light oil, and ammonia 
than ever before to meet rising demand and are processing them into 
benzol, toluol, xylol, creosote oil, naphthalene, pyridine, ammonium 
sulfate, and a host of other products. Although coke-oven gas is a 
potential source of chemical raw materials, such as hydrogen, methane, 
ethylene, etc., it is not being processed to any appreciable extent in 
this country, as virtually all of the production is used as industrial and 
domestic fuel. In spite of the emphasis being placed on the recovery 
of basic products, the relative yiclds of each has declined markedly in 
the past decade. For exampic, the yield of crude tar per ton of coal 
carbonized has dropped from 9.27 gallons in 1938 to 7.60 in 1948, a 
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TABLE 50.—Coal-chemical materials obtained from coke-oven operations in the 
United States in 1948 ! 


[Exclusive of screenings or breeze] 


On hand 
Product Production Dec. 31 
Quantity 
d MS DEREN NN. OCDE ERROR IRE gallons._| 738,755, 106; 402, 407, 480 $41, 057, 748/$0. 104/32, 828, 763 
Tar derivatives: 
Creosote oil, distillate as such........ do.... 24,451, 530| 23, 574, 143 907, 351 
Creosote oil, in coal-tar solution.......do.... 10, 533, 183 9, 461, 370 675, 496 
Tar acid 0oil...........: 2... ee do... 14, 553, 270) 14,772, 782 440, 195 
Phenol A A pounds.. 8, 423, 440 8, 414, 711 219, 493 
Pitch of tar: 
ig ME DURER net tons. . 388, 599 3, 304 ; 10, 052 
Hard. EE do.... EE AS HE 572 
Other tar derivatives el nl 2, 276, S59] le 
Ammonia: 
Sulfate: 
From coke-oven ammonia... pounds..| 1, 661, 365, 037/1, 665, 530, 716 47, 850, 209 
From purcbased synthetic ammonia 
pounds... 61,498,005| 60, 720, 455 .028| 877, 550 
Liquor (NH; content)................. do.... 49, 505, 251| — 46, 649, 246 . 035 902, 784 
Sulfate equivalent of all forms $_......do....| 1, 859, 386, 0411/1, 852, 127, 700 51, 821, 345 
NH; equivalent of all forms $.......... do.... 404, 846, 510] 463, 031, 925 12, 955, 336 
Gas: 
Used under boilers, ete... M cubic feet... 33, 152, 844] 4,086, 099] .123].......... 
Used in steel or allied plants. .........do....|l, 994, 852, 626 369, 457, 173| 57,728, 546| .1586|_.....-.-.. 
Distributed through city inains....... dn. * 169, 347, 914| 58, 229, 890] 3441 22 
Sold for industrial use................- do.... 35, 852, 904) 5,511, 461| .154|.......... 
? 094, 852, 626| 607, 810, 835/125, 555, 996] . 2071... ......- 
Crude light ol... gallons..| 1256, 089, 065 17, 642, 7601, 2,058, 469| .117| 3, 794, 999 
Light-oil derivatives: 
Benzol: 
A ee cee tose ou: do. 9, 014, 336 8,552, 175| 1,171,754] .137 532, 143 
All other grades................. .do.... 149, 998, 882] 149, 124, 484| 28, 758, 324] .193¡ 5, 696, 201 
Toluol, crude and reflned. ............. do. ... 28, 448, 259 28, 481, 798} 6,825,957] .240, 877.502 
Xylol, ‘crude and refined. ............ do.... 7, 285, 338 7, 265, 770| 1,815, SOA) .250| 408,673 
Solvent napbtha. 2... 22 LL... do.... 5, 742, 697 5, 459, 112 958, 373| .176| 359, 5&3 
Otber light-oil productst. 02.2222. Go... 8, 061, 571 5, 525, 753 631,815] .114 346, 979 
208, 551, 083] 204, 409, 092| 40, 162, 119| .196| 8, 221, 081 
AS O lll lll... pounds.. 105, 816, 670} 102, 827, 400| 4,545, 867| .044| 5,119, 129 
yridine: 
Crude bases (dry baclai -- gallons.. 416, 594 383, 824 392, 366| 1.022! 105, 004 
Refined or 22 2 00000000. porinds... 1,071, 089 1,009, 574 747, 897| . 650 15, 721 
Sodium phenolate. ............. 2... ll. gallons... 2, 043, 589 2, 079, 536 324,819. .156; 105,403 
Sülfür EE pounds. - 6, 844, 528 7, 644, 030 108, 752 . 014, 1, 617, 866 
Other coal-chernical materials 1... 2 ce | cele ccc cuu e 2 --- 541, 960... | ua does 


! Tncludes products of tar distillation conducted by coke-oven operators under same corporate name, 
2 Softening point less than 110? F. Includes some medium pitch of tar reported by 2 producers. 

3 Softening point over 160? F. 

4 Cresols, cresylic acid, crude anthracene, fuel ofl, pitch coke, road tar, tar paint, and refined tar. 

3 Excludes value of sulfate made from purchased synthetic ammonia. 

$ Excludes sulfate made from purchased synthetic ammonia. 

? Includes gas used for heating ovens and gas wasted. 

* Refined on premises to make derived products shown: 242,956,216 gallons, 

* Benzol still residue, dicyclopentadiene, orthox; lene, and vented vapors. 

10 Ammonium thiocyanate, cyanogen sludge, picolines, secoudary oil, and sodium prussiato. 
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decline of 18 percent; ammonium sulfate equivalent, from 23.36 
pounds to 19.52 (16 percent); crude light oil, from 2.99 gallons to 
2.73 (9 percent); and coke-oven gas, from 11.04 M cubic feet to 10.23 
(7 percent). These marked reductions in yield have been due to a 
number of factors, the principal ones being the deterioration in the 
quality of coal available to the coke-plant operators and the higher 
oven temperatures and shorter coking periods employed for maximum 
coke production since the beginning of World War 1I. 

The market for coal chemicals in 1948 was unusually good, and 
prices on all commodities increased sharply. As a consequence, 
the gross receipt from the sale of coal-chemical materials was the 
highest on record, exceeding the 1947 total by $45,032,905 (20 per- 
cent). Although total realization from sales of all coke-oven products 
reached a new level because of the spectacular gains made by some, 
the percentage of revenue obtained by the sale of the coal-chemicai 
materials did not change from 1947 and was far below the proportion 
credited to them in 1929. In that year, the revenue obtained from 
the sales of coal-chemical materials was equivalent to 36 percent of 
the total value of all products, whereas in 1948 it was only 23 percent. 
Of the coal-chemical materials, surplus coke-oven gas supplied the 
greatest income in 1948, followed in order by tar (sold and used), 
light oil and derivatives, and ammonia and its compounds. Details 
on the value of coal-chemical materials and of coke (including breeze), 
on the basis of each ton of coke produced, are shown in table 52. 
Table 50 summarizes data on the production, sales, value, and stocks 
of the various coal-chemical materials at coke plants. 


TABLE 51.—Coal equivalent of coal-chemical materials produced at oven-coke 
plants in the United States, 1913, 1914, 1918, 1937, and 1946—48 


Quantity of coal-chemical Estimated equivalent in heating value 

materials (billion B. t. u.) Coal equivalent 
Tar Light Percent 

Y ear oe te ro- | oil pro this 
(thou- | gas | duced | duced | Coke | BUR | oer | Light | Total | Net forms 

sand | (billion ou- | (thou- breeze | Plus ar oil ot et tons | of coal 

net cubic sand sand gas made 

tons) feet) gal- gal- into 

lons) lons) coke 
1913..... 735 64| 115, 145 3,000} 14,700| 35,200) 17,272 390| 67,562| 2, 600, 000 3.8 
Ml. 61| 109, 901 8, 464| 13,340) 33,550| 16, 485 1,100; 64,475| 2, 461, 000 4.8 
(CH EEN 158| 263, 299| 87, 562} 39,980) 86,900| 39,495} 11,383] 177, 758, 6, 785, 000 8.0 
197.....] 3 463| 603, 053| 187,054) 77, 680) 264.650] 90,458] 24, 317| 447, 105/17, 065,000} 22.9 
1945....- 480) 596, 869) 206, 914| 84, 640) 264,000; 80, 530| 26, 899| 465, 069 17, 751, 000 21.3 
1947... .- 593| 736, 174| 254, 978| 109, 480, 326. 150| 110,426; 33, 147| 579, 203 22, 107, 000 21.0 
1948..... 608| 738, 755| 256, 089| 115,320, 334, 400; 110,813| 33, 292| 593, in 665, 000 21.1 
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TABLE 52.—Value of coal-chemical materials and of coke, including breeze, per 
ton of coke produced in the United States, 1937 and 1945-48 


Product 1937 1945 1946 1947 1948 

Ammonia and its compounds... 2. eee $0.326 | $0.356 | $0.361 | $0.423 | 80. 545 
Light oil and its derivatives (including naphthalene) .......... . 435 . 503 . 467 . 566 . 685 
Surplus gas sold or used. -2.0000 22: LLL LLL c oo 1.483 | 1.413 | 1.542 | 1.678 1. 839 
TAPSOlQ EEN .375 .352 . 395 . 464 . 614 
Miscellaneous products............ 2 LL ll ll como . 066 148 .154 196 . 229 
2. 685 2. 772 2. 919 3.327 3. 912 

Tar used, not sold... . 127 . 095 . 071 . 141 . 214 
Breeze Droduced.o A A A x . 162 . 202 . 217 . 242 . 293 
2. 974 3. 069 3. 207 3. 710 4. 419 

Value of coke poroducd. 2 LLL Ll llle LL eA. 5.020 | 7.572 | 8.345 | 10.652 | 12. 429 
Total value of coke and coal-chemical materials. ......... 8.000 | 10.641 | 11.552 | 14.362 | 16. 848 


COKE-OVEN GAS 


Coke-oven gas is an important product of coal carbonization. 
Approximately 17 percent by wcight of the coal charged into high- 
temperature slot-type ovens is recovered in the form of fuel gas. 
About one-third of the gas recovered is employed to heat the coke 
ovens, and the remainder (surplus gas) is used in allied metallurgical 
works, by neighboring industries, or is pumped through city mains 
for public consumption. The volume of gas produced in 1948 increased 
2 percent over that of 1947 because of the larger quantity of coal 
charged; but, due to a decline in yield, was 13,947,300 M cubic feet 
below the 1944 peak output. The increase over 1947 made available 
larger quantities of surplus gas, and the increases in manufacturing 
costs were reflected in higher prices; hence gross value increased by 
12 percent. The iron and steel industry is the largest consumer of 
coke-oven gas and in 1948 used about two-thirds of the surplus gas 
as boiler fuel or in metallurgical furnaces. Public utilities are the 
second-largest consumer and took about 28 percent of the total. 
Information on sales of surplus coke-oven gas for industrial purposes 
has been collected by the Bureau of Mines from coke producers since 
1922, and in 1948 such sales amounted to 6 percent of the total. 
Unquestionably, however, a considerable part P the quantity sold to 
public utilities was used for industrial] purposes, in addition to the 
amount specified above. Gas distribution through city mains brings 
higher prices than that sold or used by producers for industrial pur- 
poses; in 1948, the average unit value of this gas was the highest 
reported since 1925. 

able 55 shows the distribution of surplus gas, by type of plant. 
Furnace plants produce and distribute by far the largest amount of 
coke-oven gas; however, merchant plants contribute the largest part 
of the gas distributed through city mains. Public utilities or city-gas 
lants, built primarily to supply gas, receive the largest unit value 
or their product. 
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TABLE 53.—Coke-oven gas produced and sold in the United States in 1948, 9y 
States, in thousands of cubic feet 


Surplus sold or used 
Used in 
Btate iM Produced | heating Value Wasted 
ovens | Quantity n 
ver- 
Total ago 
Alabama. e 7| 85, 126, 822| 39, 030, 349| 44, 381, 147| $4,842,365| $0.109| 1,715, 326 
California. ............ ee ess 1| 5,329,088 407, 006| 4,791, 480 (1 1 130, 602 
Colorado... loe. eo xe 1| 16,320,574| 7,999,438| 8, 048, 210 (1 l 272, 926 
Ilinois Gester mem 8| 51,557,079] 18, 241, 151| 32, 485, 115 4, 973, 259 . 153 830, 813 
¡A E A 51115, 986, 479| 51, 564, 158| 60, 911, 731| 14, 243, 656 . 234| 3, 510, 590 
Maryland............--....... 1 31, 211,900| 8, 825, 501| 21, 301, 267 (1 (d 1, 085, 132 
Massachusetts... 2| 15, 579, 042| 2, 224, 878| 13, 319, 240 ( ( 34, 924 
Michigan... e MM 4| 40,785, 418] 6,342, 229| 34, 404, 210 5, 441, 892 . 158 38, 979 
Minnesota. e E 3| 11,772,585| 5,417,508| 5,943, 725 1, 610, 403 .271 411, 352 
New Jersey.........-.......-. 2| 21, 403, 530| 5,497,759| 15,905, 771 (1) C) E AA 
New York: eerst eet 8| 86, 772, 518| 23, 937,577) 62, 238,956; 20, 754, 335 . 333 595, 985 
OHið AS 15 148, 216, 428 65, 517,700| 80, 326, 233| 13, 219, 327 . 165) 2, 372, 495 
Pennsylvanía................. 13,246, 922, 693/105, 403, 436/140, 465, 683| 25, 325, 528 . 180| 1,053, 574 
INT 22k 1 3, 288, 247, 1, 428, 135| 1, 826, 232 (1) i 33, 880 
RK aa 2| 9, 743, 324 3, 600, 476 4 529, 193 (1) 1 1, 613, 655 
Bl AAA A 2| 20, 359, 749| 5,154,637| 13, 657, 195 (!) (1 1, 547, 917 
West Virginis... 5| 51, 734, 216| 14, 345, 068} 36, 419, 975 4, 804, 404 . 132 969, 173 


Connecticut, Kentucky, Mis- 
mur Rhode Island, and 


isconsin.._.-----.--------- 6, 32, 742,934] 5,718,810} 26, 855, 472| 8,678, 937 .323| 168, 652 
Me EE, Et ME E E, A E: 21, 661, 890 200 crosses SS 
Total 1948............... 86 994, 852, 626/370, 655, 816,607, 810, 835| 125, 555, 996 . 207/16, 385, 975 

At merchant plants............ 311191, 921, 183| 45, 086, 718/144, 873, 565! 50, 670, 392 . 950! 1, 960, 900 
At furnace plants............. 55,802, 931, 443/325, 569, 098/462, 937, 270| 74, 885, 604 . 162 14, 425, 075 


Total 1947.............. 86/971, 262, 280/366, 257, 800 592, 945, Sé 111, 067,399) 2. 187/12, 059, 180 


1 Included with “Undistributed.” 
2 Revised figure. 


TABLE 54.—Coke-oven gas and other kinds of gas used in heating ovens in 1948, 
by States, in thousands of cubic feet ! 


State Coke-oven | Producer |Blue-water| Blast-fur- Other eier etc 
gas gas gas nace gas gases equivalent 
KN TE AA A sek beu 562,065 | 39,592,414 
California... --- -0 --- ee 407,006 |... 2. .-.]..-.-.-.-..- 1, 858, 393 |...........- 2, 265, 399 
Colorado.................... 1:000,4 98 case zum AA RN uif era eR RES 7, 999, 438 
NI de EE 18, 241, 15] AA ER 15, 254,867 | 2,745,348 | 30,241,366 
IDndiADnB PRA 51, 564, 158 1,171,777 574,162 |...........- 91, 227 53, 401, 324 
Maryland................... R, 825, S01 aeo scc e ens. nune 4, 513, 559 |............ 13, 339, 060 
Massachusetts. ............. 2, 224, 878 | 4,884,103 |... .. LL cs |. lee 7, 108, 081 
Michiean. --2- 22 OA A EE 9, 944,114 |............ 16, 286, 343 
Minnesota... e 5, 417, 508 151, 062 118, 631 |............ 171, 495 5, 858, 696 
NeW Jereeg, een 5,497,750 WE A A cec mE uma ERS 9, 617, 097 
New York..........-- o cun 23, 937, 577 | 11, 708, 836 1, 240, 702 694, 430 |... 37, 581, 545 
ODIO. ccce uua ce dass suco 65, 517,700 |.-----------|------------ 2, 936, 844 |.-......-... 68, 454, 544 
Pennsylvania............... 105, 403, 436 1, 966, 518 |............ 1, 847, 387 678,023 | 109, 895, 364 
Tennessee... e 1,428 135 A AAA IP EE 1, 428, 135 
Texas A E 3, 600, 478 AAA AAA MEN 648, 187 4, 248, 663 
MAD APA cuu nea d LE LEDE PA caue deem ino 3, 041, 762 |............ 8, 196, 399 
West Virginia .............. 14, 345, 068 EE ecce nime s 5, 607, 000 741,500 | 20,693, 568 
Connecticut, Kentucky, 
Missouri, 'Rhode Island, 
and Wisconsin............ 5,718,810 | 6,303,127 |.....-...--.|.---------.. 1,817, 479 | 13,839, 416 
d Ne ME 370, 655, 816 | 30, 304, 761 1, 933, 495 | 45, 698, 356 7,455, 324 | 456, 047, 752 
At merchant plants......... 45.086, 718 | 29,947,779 | 1,814, 864 |... ........ 6, 503, 338 | 83,352, 699 
At furnace plants........... 325, 569, 008 356, 082 118,631 | 45, 698, 356 951,986 | 372, 695, 053 


t Adjusted to an equivalent of 550 B. t. u. per cubic foot. 
3 Butane-air, natural, oil. propane-air, and spillage gases 
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CRUDE COAL TAR 


Production of crude coal tar increased slightly over 1947 but was 
about 29,052,065 gallons (4 percent) less than the record output in 
1944. The yield of tar per ton of coal charged began to decline at 
the beginning of World War II and in 1948 was the lowest since 1918. 
The yield varies greatly from plant to plant, depending upon the kind 
of coal used, the temperature of oven operation, the completeness of 
tar recovery, and other factors. In modern plants using selected 
grades of coal for oven-coke manufacture, the tar yield is 6 to 8 gallons 
per ton of coal carbonized. There are, of course, a few plants where 
considerably higher yields are obtained, especially in the Western 
States where the practice is to use a larger proportion of high-volatile 


REFINED BURNEO 
E By producer zu) By producer 


e 
z 
w 
o 
« 
uw 
a 


FIGURE 3.—Trend in disposal of coke-oven tar in the United States, 1929-48, 


coals in their coal mixes. Details on production, quantities used by 

roducers, and sales, by States, are shown in table 57. As indicated 
in this table, the operators of merchant or nonfurnace plants generally 
sell all tar produced. At plants integrated with iron ana steel works 
more than half of the crude tar recovered is used by the producers. 
A number of furnace plants process a portion or all of their tar output 
to make tar products, while others use the tar advantageously in 
integrated open-hearth or other metallurgical operations. The 
quantity of tar processed by producers declined slightly from 1947, 
but the amount used as fuel increased. Sales of tar declined in 
quantity but increased sharply in value owing to an increase of 3 
cents in the average price per gallon. Most of the coke-oven tar 
sold is shipped to tar distillers for refining into a number of tar products. 
Coke-oven tar comprises about 75 percent of the total processed in 
the United States; the remainder is made up of low-temperature coal 
tar, retort coal tar, water-gas tar, and oil-gas tar. 


465 


COKE AND COAL CHEMICALS 


«"Peinquasrpun,, YITA Papnyouy g 
“SlasByOINd 19030 0} SUO[[EÍ 6£Z'}90'L PUB soyreduioo parE WIE 01 pios suoi[[93 SET CIE LE SIJA WO) 1 


999 “842 ‘Of | 920° £56 ‘186 ‘Of | 931 '£26 'LOP | CPE ‘268 “92€ | 084920 Ze | 622 '6ZZ Z | 061 ZR9 (CT | £16 ‘S98 | 709 ‘ELF ‘OOS | 8L'L OSF ‘FLI 087 [rrr L*61 [BIOL 
ere ‘PSG ‘8S | BOT’ LSP ‘ECS “EZ | OGL ‘OSL 792 | CIR 'SCG 'RCC | $6 ‘FOZ ‘FE | OES ‘Bee 'Z | £98 “IZ ‘VEL | EFE “GEF 'L | 908 ‘YET ‘ZEL | 697 ZOE 5:6 “069 Ir" sud aBUIN) 1 y 
OcF ‘6248'S | 960° 162 “HOP ‘ET | PEL ‘O89 ‘BET | 162 “FOZ ‘BEI | EEF ‘ZSP BUC ES EE £2 “260 ‘Z $9 "2 F09 782 TEL | 7777777777777 s3u8¡d usya 3 y 
£92'828 ZE | FOT’ 8b2 “296 ‘Ib oer Im ‘ZOF | COT mei 20€ | LLE'L29 ‘FE | FOS “IFE Z | ESS '18Z oer | SFE ‘BEF ‘T | 626 “pez ‘FOI | 0072 | GOL SsL ‘BEL [7777777777777 Stot [VIOL 
eg OOO? TAPER Rage Ee, Mac EVEN epi Mrs cL mM ECL Mec Leet ed Seaman peinquaisipun 
68€ ‘LI8 S00 “PRO ZZ | SOO ‘FRO ‘ZO Il $20 ‘906 ‘IZ | ^" ursuoostA PUB *PUE[S] opoyy 

'unosstIN' A xon3ue y 'INIJIQUUOL) 
£96 ‘S99 762 '6H9 ‘Ob | 601 'S76 “03 | €8SP'FCL'61 |7777] eesse Jon 96 '6 dée gp Eege BIUIZITA 159A 
ZLE ‘BED EEP “pos “Z COR ROO f. AS OTE OL Ve EE GE Oe !06 7L- EE A ywn 
L18 ‘RIF 240 'FOR *9 DEO WOR AE a E necesse EE CC 9 VEOHSS , a E SES SUXO.L 
DE ‘8E 696 ‘80¢ 7 COG BOGS fet a e ae ea ee eee (GON) HESE ME EE eossouua,L 
SEI ‘12S ‘2 FOF ‘299 ‘6S | TOP ‘ZIS '62 | S60 ‘SST | SER‘RIT | 026 ‘709 op Io ZRI ‘ZRF ‘OFT | SR'S 160 ‘OHI CIE [777777 giugA[Asuuaq 
9/6 ‘ER9 'p ORS "979 '29 | ZIZ ‘EFT ‘G9 | £28 28€ 'F VOZ ‘FOO ‘Z t9'9 EZE EE ono 
U6'ocr ‘E ZOE ww E | CIO '06T ZP | OFF 829 '€. foor Ir 249 "982 "91 | FLL di AE TE e ee ae ee X40X MIN 
140 ‘FEF 660- CE FL 1:898 Sco RI. Po. ee oe eco ia Aroa Horacio ec IS LOL EL [oo eee Á9SI0f MON 
TRS ‘TEL Ft£ ‘CFL ‘P A oc Rage ppr deua q^ UREA ce res 410g COR has NN te BIOSOUUTFY 
GZS ‘O16 ‘T £64 900 8L. | £6: 660 6L E TEE, UE 26 '9 ONT REG a A UUSIN 
are 'VIE'I 210 216L8 | HIRES | eere 177 po EE 2'9 OU 2868. pozret- $)195NUIBSSU | 
EEB ‘LEY ‘Z 676 '£82'6T | 626 ‘EBL ‘BT Il ECK T ees tt RIG CUE ME pur[A19]q 
8IZ ‘998 ‘Z IZL '280'6€ | +88 '000'6£ | 2€8 ‘7 286 ‘662 ‘T | $26 ‘ECE ‘SE [07777777777 *6£ ot ‘EL | OS'S CUU CEQ CQ JEE EE BUBIPU] 
019 ‘196 ‘T JC ‘HHP ‘ee | OSE ESTOS | ¿IZ "1922 | ese ‘68ST clm 7770000000077 cr 9 CLUE H eo eee ee re ee Stout 
200 ZYT CLC '89 PIE 89 a et 908 rg foa OCF ‘REO ‘8 $26 o e E [Fo he E OpRlojog 
uc cre ET EE do wr IRR Ma e oda ni NM Mr NE Vua £06 ‘SIL 'b 68 6 A EE eer ea 8¡uJOJ [BO 
cel ‘ELG ‘Z 607 '£98 ‘Se | eoe 'eog 'e€ Io EZL 160 Z 684 PIE GUESUO. 1007 oro cese eee rare Suiequrv 

43 uen?) si9onpold 
en[SA 183 OU] | eg a Mes SUO So Sd dereen: Suddo} 10 165 56 GË) 
D 4 = 
T£ 'oe(q dujugel JO Y uodo u] ion) Sy SujugoJ JO Y uo] 104 
Ng 
—1oonpoJd LO pos ponpolg 


suo[re3 uy 'se1e3g Aq 'gpgm ur 293898 Pain Oy) Uj plos pus 'roonpoud Aq posn 'poonpoud Iw} uoAOo-0X0) —' 49 TIAVL 


466 MINERALS YEARBOOK, 1948 


The principal commercial tar products produced at coke plants are 
creosote oil and tar-acid oil. Creosote oil, a tar derivative used in the 
United States mainly for wood preservation, usually brings in about 
50 percent of the revenue obtained by coke-plant operators from the 
sale of tar derivatives. Although the quantity of creosote oil pro- 
duced (distillate, as such and in coal-tar solution) in 1948 decreased 
14 percent from 1947, receipts from sales did not decline proportionately 
because the unit price increased 12 percent. Tar-acid-oil sales 
increased 14 percent in quantity and 85 percent in value, while sales 
of phenol reached almost a million dollars. Details on the production 
and sale of cresols, cresylic acid, anthracene, and other derivatives 
cannot be disclosed, as less than three producers reported these 
products to the Bureau. Virtually all of the pitch output, which 
decreased 3 percent from 1947, was used by the producers. The 
soft- or medium-melting-point pitches are cut back (usually with 
virgin tar) to the desired viscosity and used as metallurgical fuel. 
The hard pitch produced at several plants is pulverized and mixed 
with the coal charged into the ovens to improve the quality of the coke. 


COKE-OVEN AMMONIA 


All but 5 of the 86 active coke plants recovered ammonia in 1948; 
64 converted the ammonia to ammonium sulfate, and 19 recovered it as 
ammonia liquor (2 plants produced both sulfate and liquor). In 
addition, purchased synthetic anhydrous ammonia was converted 
into sulfate at five coke plants in 1948. Data on production and sales 
of sulfate from purchased synthetic ammonia are shown separately in 
table 50 to avoid distorting the Bureau's series on coke-oven sulfate. 
The total production of coke-oven ammonia (NH; equivalent of all 
forms) in 1948 advanced 2 percent over the 1947 output but was 
7,605,039 pounds lower than the record established in 1944 because 
of the decline in yield per ton of coal carbonized. An extremely 
heavy demand existed for nitrogenous materials for industrial and 
agricultural purposes in the United States as well as abroad; as a con- 
sequence, stocks of sulfate and liquor at the end of the year were 17 
and 46 percent lower, respectively, than at the beginning of the year. 
Two laws were in force during 1948 which limited exports of chemical 
nitrogen and regulated distribution in the United States. Nitrogenous 
fertilizer materials for export purposes were controlled by the Second 
Decontrol Act, as extended by Public Law 606. To alleviate shortages 
of nitrogenous fertilizers in the United States, the Congress passed 
section 205 of Public Law 793, which provided that a portion of the 
anhydrous ammonia produced in plants operated by or for the Depart- 
ment of the Army be distributed to converters for the manufacture 
of nitrogenous fertilizer materials for use in the United States. 

Prices of sulfate increased greatly in 1948 and reached the highest 
average unit level in 22 years, while the average price of the liquor 
(NH; content) was the highest since 1943. Data on the production 
and sales of coke-oven ammonia by States are given in table 58. 
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CRUDE LIGHT OIL AND DERIVATIVES 


Crude light oil is the basic raw material from which benzol, toluol, 
xylol, etc., are made. These hydrocarbons are of vital importance; 
and, although toluol and xylol are recovered in larger quantities from 
petroleum-refining processes, coal carbonization remains the principal 
source of benzol. The yield of crude light oil per ton of EE 
ized, as is the case with tar and ammonia, varies widely from plant 
to plant. There has been a gradual decline in yield in the past few 
ycars, and the yield in 1948 was the lowest since 1923. Production, 
although increasing over 1947, fell considerably short of equaling the 
wartime peak of 1944. Most of the crude light oil produced at coke 
plants is refined by the operators in adjacent facilities, and only about 
5 percent of the annual output is sold to tar refiners for processing. 
In refining crude light oil, over 60 percent of the total quantity charged 
into the stills is recovered as pure benzol. In the years immediately 
preceding World War II, the demand for pure benzol was not large 
enough to absorb all that could be recovered from the available light 
oil. Consequently, the light oil was refined only into “motor benzol.’’ 
Requirements for pure benzol increased rapidly during World War II, 
and the refining process was altered to produce the purer grades. 
This practice has continued, with every indication that it will con- 
tinue in the future. Pure benzol is converted into about six chief 
derivatives, such as phenol, aniline, styrene, etc. These materials 
are the basis for many secondary and tertiary derivatives, namely, 
synthetic rubber, nylon, plastics, and some explosives. The demand 
for pure benzol influenced prices; the average unit value increased 
2.9 cents per gallon (18 percent) over 1947, and the total realization 
from this product represented 72 percent of the total revenue obtained 
by coke-plant operators from the sale of all light-oil derivatives. 
Toluol production increased more than 2 million gallons (8 percent) 
over 1947. Production of xylol and solvent naphtha increased slightly, 
indicating a good demand for these aromatic solvents. Prices on 
toluol, xylol, and solvent naphtha advanced substantially over 1947 
but were still below wartime levels. 
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TABLE 59.—Coke-oven crude light oil produced in the United States and derived 
products obtained and sold in 1948, by States, in gallons 


Produced Derived products 
Ac- Refined 
State tive Per ton| 9D. Prem- Sold ? on nang 
plants} Total | ofcoal| iSS! | Produced 
coked Quantity | Value 
Alabama. .... 2... ..... 7| 23, 210, 383 2. 76| 22, 965, 327| 19, 750,054| 18, 731, 681/$3, 639, 775| 292, 355 
California. ooo... 1| 1,806,935 3.75| 1,805,057| 1,505,025| 1,369, 115 d 16. 087 
Colorado. .............- 1| 4,348,276 3.08| 4,347,809} 3,814,043| 3,653,814 3 48, 308 
Mino 2223.05 2 a 7| 12, 829, 663 2.50| 9, 583, 553] 8,083, 306] 8, 105, 273| 1, 609, 212| 170, 842 
Indiana... 2 2 22. LL. 5| 26, 690, 468 2. 25| 27, 496. 005| 24, 056, 956} 24, 163, 684) 4, 795, 562| 339, 256 
Mirhnd. secas cea ced 1| 11, 688, 811 3.89| 11, 601, 989| 10, 208, 509| 10, 190, 500 3) 146, 084 
Michigan. eet gege 4| 10, 460, 031 2.61| 5,359,936] 4,617, 732] 4, 363, 922 3) 195, 111 
New b dig ses ce des 8| 20, 847, 657 2. 54| 30, 139, 891| 25, 927, 984| 26, 523, 848| 5, 237, 647| 274,301 
Mee 15| 38, 664, 880 2. 58| 34, 534, 509| 26, 865, 877] 26, 516, 784) 5, 184, 467| 471, 442 
Pennsylvania... 13| 73, 761, 456 3. 04| 70, 998, 464| 63, 511, 275| 62, 805, 400/12, 226, 403/1, 284, 429 
ENNESSCE le 1 883, 042 2. 58 880, 623 811, 728 275. 063 VW 8, 541 
Teras NEE 2| 2, 384, R58 2.63| 2,382,358| 2,015,144| 2,086, 275 3) 62, 605 
Dub xl. lecce tee 2| 6.139, 400 3.53| 6,060,754| 4,806,180) 5,033,351 (3) 95, 436 
West Virginia... 5| 13, 878, 593 2. 93| 11,435, 462| 9, 645,510) 7, 490, 387| 1, 555, 381 112, 745 
Connecticut, Keutucky, 
Massachusetts, Minne- 
sota, Missouri, New 
Jersey, and Wisconsin. 7| 8,493,732 1.92| 3,364,479| 2,931,760, 3,099,995| 604,805, 277,307 
Lüdistributed—  — A A MA ulin IE eve eus 5, 308, 867 ........- 
Total 1948.___.._. 7912506, 089, 065 2. 73/242, 956, 216,208, 551, 083/204, 409, 092/40, 162, 119/3, 794, 999 
At merchant plants..... 26, 34, 905, 204 2. 16. 29, 918, 871| 26, 580, 019| 25, 030, 165| 4, 809, 629|1, 004, 468 
At furnace plants....... 53; 221, 183, 771 2. 85.213, 037, 345/181, 971, 064|179, 378, 927135, 352, 490| 2, 790, 531 
Total 1047, T 978, 463 2. 75| 241, 379, 524/208, 404, 180/203, 038, 079,33, 102, 258| 4, 136, 019 
e 


! Comprises 238,083,088 gallons of crude light oil from own production and 4,873,129 gallons purchased 
from Hebe coke plants. 

1Excludes 17,642,761 gallons of crude light oil valued at $2,058,469 sold as such. 

‘Included with “Undistributed.” 


TABLE 60.—Trend in yields of products obtained from refining crude light oil at 
oven-coke plants, 1937 and 1940—48, in percent 


SE Toluol Xylol 

oo yio 
Year crude and | crude and ME Ee 

Motor All other refined refined H H 
grades 

EE IIS AR MR MA A ES 
A AA A 52. 5 11.9 11.5 25 3.1 4.5 
E ao sae 48.8 15.4 12.7 2.7 2.5 3.6 
EE 47.2 16.8 13.0 3.4 2.3 3.6 
Ee EA 26.8 35.3 13. 4 3.9 2.2 3.8 
[o EODEM ESSERE RAM 8.6 53.9 13.1 3.6 2.1 3.6 
ke SRO 7.1 56. 6 12.9 3.3 2.1 3.5 
Loc SHE MAIRIE NN HN 12.3 53.9 11.5 3.2 2.0 3.3 
GE 13.8 55. 3 8.3 3.0 2.2 3.8 
ENEE 6.5 60. 1 10.9 3.0 23 3.5 
EE 3.7 61.7 11.7 3.0 2.4 3.3 
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TABLE 61.—Production of benzol and toluol, by grades, at oven-coke plants 
1941-48, in gallons 


Toluol 


Year 
Pure com- 
Motor mercial or pit All other 
29 C. B 
1941.......... 106, 372, 000 4, 182, 600 | 14, 689, 800 1, 378, 900 
1942.......... 64, 797, 600 6, 014, 700 | 25, 160, 200 2, 109, 600 
1943... ......- 21, 267, 900 4, 144, 800 | 27,152, 300 2, 725, 600 
1044.........- 18, 556, 3, 187, 600 | 29, 771, 100 1, 607, 500 
1945.........- 28, 788, 100 1, 266, 700 | 23, 355, 400 1, 494, 200 
148 2. 27, 398, 900 2, 308, 000 | 12, 518, 000 1, 205, 400 
1947.....-...- 15, 802, 700 2, 470, 800 | 20, 514, 100 892, 800 
1948. ......-.. 9, 014, 300 3, 101, 400 | 22, 809, 700 267, 800 


NAPHTHALENE 


TABLE 62.— Crude naphthalene produced and sold by coke-plant operators in 
the United States, 1937 and 1944-48 


Year Produced Value Receipts per 


(pounds) OOOO | ton of coke 
Pounds A 
verage per 
Total poun 
— —Á—————— A A A, EA 
¡Ur AE A O 60, 797, 108 60, 315, 581 $1, 182, 992 $0. 020 $0. 024 
A MDU I Senn duco 103, 041, 023 103, 839, 789 2, 094, 596 . 020 . 031 
AE oe 87,677, 299 86, 936, 517 1, 806, 967 . 021 . 029 
AS NON DE 71, 005, 138 71, 769, 7 1, 602, 739 . 022 . 030 
104/52. — 2520. A IA 08, 378, 875 98, 364, 997 3, 021, 152 . 031 045 
MUN. A i AL cu 106, 810, 670 102, 827, 490 4, 545, 867 , 044 067 


COKE OVENS OWNED BY CITY GAS COMPANIES 
(PUBLIC UTILITIES) 


The accompanying table comparing statistics on the operations of 
coke plants owned by gas utilities with those not so owned is presented 
by the Bureau of Mines for the information of those who may wish to 
follow the activities of public utility plants. The adaptation of the 
coke oven to the needs of city-gas manufacture had induced a number 
of public utilitics to install coke ovens to supplement—or even 
replace—their coal-gas plants at the end of World War I. In ensuing 
years a number of plants installed coke ovens, and the number so 
equipped reached a peak of 23 in 1934. In that year, gas utility com- 
panies produced 11 percent of the Nation's oven coke, 12 percent of 
the coke-oven gas and tar, 9 percent of the coke-oven ammonia, and 
4 percent of the crude light oil. The development of long-distance 
pipe lines for transmitting natural gas and improved technology in 
the manufacture of water gas have reversed the trend in recent years, 
and a number of companies have substituted natural gas for coke-oven 

as. Asa result, coking operations at a number of locations have been 
deonice and the number of gas plants operating coke ovens has 
steadily declined until, by the end of 1948, only 12 such plants were 
in operation. These plants contributed 5 percent of the total produc- 
tion of oven coke, 5 percent of the gas, 5 percent of the crude tar, 4 
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` percent of the ammonia, and 3 percent of the crude light oil. The 
. reason that the proportion for crude light oil is lower than for other 
products is that some of the gas companies, to increase the calorific 
value of the gas, do not scrub out this product. 


TABLE 63.— Production of coke, breeze, and coal-chemical materials in the 
United States at oven-coke plants owned by city gas companies (public utili- 
ties !) and all other oven-coke plants, 1947—48 


Product 


Number of active plants... 
Coke: 
Production....net tons.. 
Value... l.l2ll--l-22.- 
Average per Lon. 
Sereenings or breeze: 
Production. ...net tons.. 
Sales. occ do.... 
Value of sales............ 
Average per ton........ 
Coal charged into ovens: 
Bituminous....net tons.. 


Anthracite.. ......d0o.... 
Total...........d0.... 
Value... ...............- 


Average per ton...... 
Coke— 
Used by producer: 
Net tons. ........-..--. 


Coalchemical materials: 


Production... gallons... 
Rales.........--- do.... 
Value of sales.-........ 
Ammonia: 
Production At 
equivalent 0 Bee 
forms)....-- pounds.. 
Liquor (N H3 DUC. 
Production....do.... 


0... 
Value of sales ....... 
Sulfate: 


Production.pounds. .|1, 551, 576, 751 
Sales. ......... do....|1, 557, 02A, 670 


Production 
M cubic feet... 
Disposal of surplus: 
Used under boilers: 
M cubic feet....... 
Val 


Average per M 

cubic feet .._.... 

Used in steel or allied 
plants: 

M cubic feet... ... 


Average per M 
cubic feet... — 


$25, 584, 853| $1. 139, 968) $26, 724,821) $34, 134, 809 
916, 271,433| 54, 990, 847| 971, 262, 280| 940, 308, 003 
37, 774, 872 182,481, 37,957,353] 32,947,179 
$4, 449, 023 $27,677| $4,477,300; $4,053, 120 
$0. 118 $0. 152 $0. 118 $0. 123 

348, 236, 5521... .....--- 3 348, 236, 552| 369, 457, 173 
,908, 482... e eoe 3 $48, 508, 482) $57, 728, 546 

$0. 1391...........- $0. 139 $0. 156: 


See footnotes at end of table. 


67, 302, 948|1, 618, 879, 699'1, 504, 434, 373 
67, 474, 325/1, 624, 498, 995,1, 597, 041, 697 


1947 1948 
Plants Plants 
Plants a dee by Plants d by 
not owne city gas not owne city gas 
by city gas | companies Total by city gas | companies| Total 
companies (public companies | (public 
utilities) utilities) 
73 13 86 74 12 86 
63, 175, 410 3, 583, 139 66, 758, 549 64, 830, 624| 3, 453, 733 68, 284, 357 
$668, 961, 045| $42, 139, 364| $711, 100, 400] $797, 394, 409 $51, 324, 674| $848, 719, 083 
$10. 59 $11. 76 $10. 65 $12. 30 $14. 86 $12. 43 
5, 185, 244 288, 869 5, 474, 113 5, 404, 752 360, 824 5, 765, 576 
1,072, 581 34, 139 1, 106, 720 1, 101, 208 20, 313 1, 121, 611 
$3, 823, 918 $126, 190 $3, 950, 108 $4, 529, 056 , 002 $4, 612, 058 
$3. 57 . 70 $3. 57 $4.11 $4.11 
89, 400, 632| 4,924,500} 94,325,132! 92,084, 237| 4,899,000| 96,984,143 
217, 902 44, 234 262, 196 209, 756 46, 419 256, 175 
89, 618, 594| 4,968,734)  94,587,328| 92, 293, 993| 4,940,325| 97,240,318 
$601, 517, 549| $39, 656, 275| $641, 173, 824| $743, 124, 632/$47, 325, 975| $790, 450, 607 
$6. 71 $7. 98 $6. 78 $8.05 .5 
39, 093, 901 1, 493, 738| 40,587,639, 40,456, 202| 1,356,128} 41,812, 330 
, 980, $14, 411, 987| $405, 392, 820| $480, 459, 356/$16, 923, 706| $497, 383, 062 
23, 999,550; 1,904,345) 25,903,895)  23,726,020| 2,119,297| 25,845,317 
$227, 137, 875| $26, 606, 612 $303, 744, 487 $308, 785, 885) $34, 679, 427| $343, 465, 312 
695, 891, 477| 40, 283, 003| 736, 174, 480| 698, 812,161] 30,942,045) 738, 755, 106 
367, 988,658; 39, 984, 467] 407,973,125} 362, 324, 897| 40, 082, 783) 402, 407. 480 
$28, 237, 834] $2, 744,119] $30,981,953] $37, 772, 205) $4, 185, 543| $41,957, 748 
436, 567, 291| 19,588, 427| 456, 155, 718| 445, 998, 261| 18, 848, 249; 464, 846, 510 
48, 673, 103 2, 762, 690 51,435, 793 47, 389, 668| 2,115, 583 49, 505, 251 
44, 472, 455 2, 766, 155 47, 238, 610 44,509, 274| 2,049, 972 46, 649, 246 
$1, 399, 849 $71, 451 $1, 471,300 $1, 563, 170 $54, 107 $1, 617, 277 


66, 930, 664] 1, 661, 365, 037 
67, 589, 019] 1, 665, 530, 716 
$1, 427, 182| | $35, 561, 991 


54, 544,623] 994, 852, 626 


205, 665| 33,152,844 
$32,979; $4, 086, 099 

$0. 160 $0. 123 
la 369, 457, 173 
Keeser $57, 728, 546 
DTS $0. 156 


Free ra PU” pey we eem Pu 


p 
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TABLE 63.—Production of coke, breeze, and coal-chemical materials in the 
United States at oven-coke plants owned by city gas companies (public utili- 
ties)! and all other oven-coke plants, 1947—48— Continued 


l Product 


Coal-chemical materials— 
Continued 
Gas—Continued 
DS through 
city mains: 
M cubic feet....... 


cubic feet. ...... 
Sold for industrial 


use: 

M cubic feet. ...... 
alue.......... 
Average per M 

cubic feet. ...... 
Crude light oil: 
Production. ..-.gallons. . 
8ales...........- do.... 
Value of sales. ........- 
Light oil derivatives: 
Production...gallons.. 
Sales. ........... d E 
Value of sales `... 
Naphthalene, crude: 
Production...pounds.. 
Bnleg _._.-.---.. do. 


All other coal-chemical 
materials, value.......- 


1947 
Plants 
Plants owned by 
not owned city gas 
by city gas | companies 
companies (public 
utilities) 


Total 


119, 823, 501| 2 48, 128, 370) 2 167, 951, 871 
$34, 656, 479) 2$18,370, 566) 2 $53, 027, 045 


$0. 289 


36, 668, 726 
$4, 190, 995 


$0. 114 


247, 849, 742 
11, 924, 699 
$1, 439, 965 


204, 697, 979 
199, 678, 808 
$32, 702, 981 


97, 638, 009 
97, 624, 131 
$3, 003, 588 


$13, 044, 041 


2 $0. 382 


2, 130, 798 
3 $863, 577 


2 $0. 405 


7,128, 721 
3, 222, 771 
$241, 075 


3, 706, 201 
3, 359, 271 
$399, 277 
740. 866 
740, 866 
$17, 504 


$59, 076 


2 $0. 316 


38, 799, 524 
3 $5,054, 572 


3 $0. 130 


254, 978, 463 
15, 147, 476 
$1, 681, 043 


208, 404, 180 
203, 038, 079 
$33, 102, 258 
a SH 875 

364, 997 
$3 021, 152 


$13, 103, 117 


1948 


Plants 
Plants owned by 
not owned | city gas 
by city gas | companies 
companies (public 
utilities) 


121, 431, 452) 47, 916, 462 
$39, 072, 813,$19, 157, 077 


$0. 322 $0. 400 

33, 701, 443; 2,091, 461 
$4, 560, 742) $950, 719 
$0. 135 $0. 455 

249, 439, 265; 6, 649, 800 
14, 865, 168) 2,777, 593} 
$1,795,008) $263, 461 
204, 935, 568] 3, 615, 515 
200, 638, 617| 3,770, 475 
$39, 611,675) — $550, 444 
104, 949, 628 867, 042 
101, 960, 448 867, 042 
$4, 510, 239 $35, 623 
$15, 563, 462| $103, 627 


Total 


— ——— [PP PP EE | —— o o 


35, R52, 904 
$5, 511, 461 


$0. 154 

256, O89, 065 
17, 642, 751 
$2, 055, 469 
208, 551, 083 


2M, 409, U2 
$40, 162, 119 
105, 816, 670 
102, 827, 490 

$4, 545, 567 


$15, 667, 089 


1 Coke ovens built by city gas companies some of which are operated in conjunction with coal- and water- 
jen panis. Does not include independent oven-coke plants which may sell gas to public-utility companies 
or 


istribution. 
3 Revised figure. 
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GENERAL SUMMARY 


ONTINUATION of peak peacetime domestic consumption and 
determination of the United States Government to proceed 
toward its strategic stock-pile objective kept the copper-producing 

industry under pressure again in 1948 to meet the over-all demand. 
Ever since the period of work stoppages in mid-1946, domestic produc- 
tion rates had been close to what may be considered optimum capacity 
levels (nearly 875,000 tons annually). Prevailing conditions favored 
high production. Actual consumption plus stock-pile needs promised 
to take all copper made available, prices had risen sharply so that the 
annual &verage for 1948 established & 30-year peak, and inadequate 
labor supplies were largely overcome in most areas. 

A strike of locomotive engineers inside the pit at the Kennecott 
Copper Corp's. Utah Copper mine, West Mountain (Bingham) district, 
Utah, largest producer in the United States, beginning October 24 and 
continuing beyond December 31, was almost entirely responsible for 
1948 mine production falling short of the anticipated 875,000 tons; 
output was 834,813 tons. About 50,000 tons were lost from the 1948 
supply as a result of the strike. The drop below the practical maximum 
in 1947 was due chiefly to a similar but briefer strike at the end of 
that year; production was 847,563 tons. Smelter output from domes- 
tie ores dropped only 2 percent to 842,477 tons in 1948, the full weight 
of changes in mine rates being reflected, as was natural, later in smelter 
than in mine totals. 
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Imports of crude and refined copper rose to 507,251 tons from 
413,894 tons in 1947, or 23 percent, and were at a new peacetime peak 
rate, although still far below tonnages entered during World War II. 
The quantity of foreign copper made available for domestic use was 
further increased by a small drop in exports of refined copper (from 
147,642 tons in 1947 to 142,598 tons in 1948). The shortage of dollar 
exchange continued to deter normal exportation of copper and copper 
products. Export controls in 1948 still limited the shipment from the 
United States of copper and copper products made from domestic 
ores, but no quantitative restrictions were imposed on the exportation 
of copper from foreign ores and blister. In addition to foreign trade 
in copper, copper ore, and copper products there are always large but 
unmeasured net exports of copper in such manufactures as automobiles 
and electric motors. Industry and Government stocks (except the 
National Stock Pile) at the end of 1948 appeared to be close to an 
irreducible minimum considering the high rate of domestic consump- 
tion, but there was evidence that some stocking had taken place as a 
oe against difficulties in obtaining prompt delivery of the 
metal. 

The price for electrolytic copper, delivered Connecticut Valley, was 
21% cents a pound at the end of 1947. In mid-1948, the price was 
advanced 2 cents a pound. Throughout 1947 and until the end of 
July 1948, the United States price for copper in the domestic market 
was below the United States export price and usually was considerably 
under the price of the British Ministry of Supply. Following the rise 
of 2 cents at the end of July, the United States price continued below 
the export price but was higher than that in the United Kingdom. 
The temporary excess over the United Kingdom figure was reversed 
again with the advance of £8 per long ton, to £140 (equivalent to 
25.15 cents a pound), in the British Ministry of Supply price, effective 
October 1. 

Congress adjourned in June 1948 without agreeing on any metal 
subsidy legislation. Copper mining had been a benelciary under the 
metal subsidies that ceased June 1947. 

World production in 1948, like that in the United States, appeared 
to be at practical capacity rates under prevailing conditions but at 
levels below peaks attained in World War II. Mine output is esti- 
mated as 2,558,000 short tons in 1948 compared with 2,436,000 tons 
in 1947. 

Some of the plans in progress or prospect for major expansion or 
maintenance of present production rates are outlined in the following 
paragraphs. 

Late in 1947 the Anaconda Copper Mining Co. announced that it 
would undertake a 5-year, $20,000,000 program to mine low-grade 
KE ore above the 3,400-foot level in the Butte Hill mines, 
called the “greater Butte project.” An eventual output of 15,000 
tons a day of the low-grade ore is anticipated, and the concentrator 
at Anaconda is being extended to treat the larger tonnages. Investi- 
gations indicate that more than 130,000,000 tons of ore, from which 
20 pounds or more of copper a ton can be recovered, are available for 
treatment. Work in 1948 was reported to be proceeding according 
to schedule. | 
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FIGURE 1.—Trends in production, consumption, and price of copper in the United States, 1910-48, 


In addition to the large project in Montana, Anaconda is making 
even larger expenditures in Chile, where the oxide ores that have been 
worked to date are approaching exhaustion and where alterations 
must be made to treat Ber vast underlying reserves of sulfide ores. 
The Kennecott Copper pei is constructing & copper refinery in 
the vicinity of the Magna mill, on the southern shore of Great Salt 
Lake. The company report for 1948 indicated that building founda- 
tions were nearing completion. The plant was planned originally to 
refine 12,000 tons a month but is being so constructed that the capacity 
can be increased eise? to 16,000 tons. 
the year the Phelps Dodge Corp. purchased from the Gov- 
ernment facilities built and installed at Government expense during 
World War II and operated under lease by the corporation. These 
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facilities included additions to the mine equipment and extensions to 
the concentrator and smelter plants at Morenci, Ariz., an extension 
to the refinery at El Paso, Tex., and a fabricating plant at Los Angeles, 
Calif. The company is constructing a new smelter at Ajo, Ariz. 
This report for 1947 indicated that drilling of the San Manuel, 
Ariz., ore body was suspended indefinitely on February 23, 1948, 
following a campaign during which 123,499,580 tons of oxide ore, 
containing 0.767 percent copper, and 339,284,920 tons of sulfide ore, 
containing 0.788 percent copper—a total of 462,784,500 tons averaging 
0.782 percent. copper—were developed. Thus one of the largest 
copper ore bodies in the United States had been proved. During 1948 
the necessary construction was undertaken and practically completed 
to provide power and other facilities for underground mining there. 

n Northern Rhodesia plans included expansion of plant facilities; 
efforts continued to overcome rail and harbor conditions which had 
restricted transportation serving the mines. Expansion of present 
refinery capacity and new plants are said to be in prospect for the 
Belgian Congo. 


Salient statistics of the copper industry in the United States, 1939-43 (average) 
and 1944-48, in short tons 


1939-43 
(average) 1944 1945 1946 1947 1948 
New copper produced— 
Prom domestic ores, as reported 
y= 
LU E 947, 087 972, 549 772, 894 608, 737 847, 563 834, 813 
Ore produced: 
Copper ore !_ loco 78, 675, 088 |91, 063, 648 |77, 472, 983 |62, 232, 342 |87, 864, 898 |84, 729, 043 
Average yield of copper, 
Percent. e 1.13 . 99 . 93 .91 . 90 .92 
Bmelterg cL c Lc e rr. 953,752 | 1,003,379 | 782,726 | 599,656 | 862,872 | 842,477 
Percent of world total.......... 33 35 33 20 35 33 
Refineries........................ 950, 878 973, 852 775, 138 578, 429 909, 213 860, 022 
From foreign ores, matte, etc., 
refinery reports... .... ... ll... 351, 563 247,335 332, 861 300, 233 250, 757 247, 424 
Total new refined, domestic and 
fOrelgti ee eer ORE SUME 1, 302, 441 | 1,221,187 | 1,108, 599 878, 662 | 1,159, 070 | 1,107, 446 
Secondary copper recovered from old 
scrap ODIY i.i noces ergoe se 377, 620 456, 710 497, 095 406, 453 503, 376 505, 464 
Copper content of copper sulfate pro- 
duced by reflners. ..........--.---- 6, 648 B, 269 8, 237 5, 070 6, 161 6, 132 
Total production, new and old and 
domestic and foreign............... 1,686,715 | 1,686, 166 | 1,613,931 | 1,290, 185 | 1, 669, 507 | 1,619, 042 
i ies (unmanufactured) 2......... 608, 835 785. 211 853, 196 393,275 | 3 413, 894 607, 251 
éfinod WR EE 247, 159 492, 395 531, 367 154,371 3 149, 482 249, 124 
Exports of metallic copper $.......... 303, 807 237, 515 132, 555 97, 475 196, 999 206, 567 
efined (ingots, bars, rods, etc.)...| 239,468 69, 002 53,572 | 552,629 | $147,642 | * 142, 598 
Stocks at end of yeat................. 327, 300 392, 000 461, 000 350, 000 273, 000 250, 000 
Refined copper. ................... 83, 400 81, 000 130, 000 06, 000 60, 000 67, 000 
Blister and materials in solution...| 243,900 311, 000 331, 000 254, 000 213, 000 183, 000 
Withdrawals from total supply on 
domestic account: 
Total new copper.................. 1, 295, 042 | 1, 504, 000 | 1, 415,000 | 1,391, 000 | 1, 286, 000 | 1, 214, 000 
Total new and old copper (old 
Scrap OD)Y) ois Seeerei 1, 672, 668 | 1,961, 000 | 1,912,000 | 1, 797, 000 | 1, 789, 000 | 1,719, 000 
Price average 9... cents per pound.. 11.4 11.8 11.8 14.4 20.9 21.7 
World smelter production, new cop- 
Deb. cs dis 2, 853, 000 | 2, 848, 000 | 2, 409, 000 | 2,046, 000 | 2, 481, 000 | 2, 581, 000 


1 Includes old tailings. 

? Data include copper imported for immediate consumption plus material entering country under bond. 

3 Revised flgure. 

4 Total exports of copper, exclusive of ore, concentrates, composition metal, and unrefined copper. Exclu- 
sive also of “Other manufactures of copper,” for which figures of quantity are not recorded. 

3 Excludes rods. 

* Exclusive of bonus payments of the Office of Metals Reserve; Premium Price Plan covered the period 
February 1, 1942, to June 30, 1947, inclusive. 
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The following Bureau of Mines reports of investigations, publishe 
recently, relate to copper in whole or in part. 

4341. Ore Knob Copper Mine, Ashe County, N. C. 

4344. Cape Rosier Zinc-Copper-Lead Mine, Hancock County, Maine. 

4349. Rush & Brown Copper Mine, Kasaan Bay, Prince of Wales Island, 
southeastern Alaska. 

4357. Sutherland Copper Prospect, Floyd County, Va. 

4358. Salt Chuck Mine, Kasaan Peninsula, Prince of Wales Island, south- 
eastern Alaska. 

4362. Toncrae-Howard CODRCE Deposits, Floyd County, Va. 

4364. Union Copper Mine, Cabarrus and Rowan Counties, N. C. 

4378. Majuba Hill Copper-Tin Mine, Pershing County, Nev. 

4384. Virgilina Copper District, Virginia and North Carolina. 

4395. Ely Mine Copper Deposit, Orange County, Vt. 

4397. Chestatee Copper and Pyrite Deposit, Lumpkin County, Ga. 


DOMESTIC PRODUCTION 


Statistics on copper production may be compiled upon a mine, 
smelter, or refinery basis. Mine data are most accurate for showing 
the geographic distribution of production; smelter figures are better 
than mine figures for showing the actual recovery of metal and more 
accurate than refinery figures for showing the source of production; 
and refinery statistics are best for showing recovery of metal but 
indicate only in a general way the source of crude materials treated. 
The chapter on Copper in Mineral Resources of the United States, 
1930, part I, discusses differences among the three sets of figures. 


Copper produced from domestic ores, as reported by mines, smelters, and 
refineries, 1944-48, in short tons 


Year Mine Smelter Refinery 
IE. EE oe ee eb A eens eee cd ueri O 972, 549 1, 003, 379 973, 852 
ID, LEE EE 712, 894 782, 726 775, 738 
1940 A IA A A A a E 608, 737 599, 656 578, 429 
WOT ee aos A EO a ds 847, 563 862, 872 909, 213 
WAR oe oo EE 834, 813 812, 477 860, 022 


PRIMARY COPPER 


Mine Production.—The figures for mine production are tabulated 
from reports supplied by all domestic mines that produce copper. 
These data are classified geographically, by metallurgical methods, and 
by types of ore. Tables presenting the information in detail are to 
be found in the State chapters of this volume. 

Arizona, as usual, easily led all other States in production in 1948, 
supplying 45 percent of the total for the United States, followed by 
Utah, with 27 percent. Arizona’s output comes from a number of 
important copper-producing districts and mines, whereas Utah's is 
predominantly from one mine, the largest copper producer in the 
United States. Production from New Mexico, Montana, Nevada, 
and Michigan, ranking next in E as copper producers in 
1948, made up 25 percent of the total. The six States mentioned thus 
produced 97 percent of the United States total. 
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Classification of production by mining methods shows that ap- 
proximately 68 percent of the total copper and 76 percent of the 
copper ore came from open pits in 1948. Most of the domestic copper 
ore was treated by flotation at or very near the mine of origin, and the 
resulting concentrates were shipped for smelting. Some copper ores 
were direct-smelted either because of their high grade or because of 
their fluxing qualities. 


Mine production of recoverable copper in the United States, in 1948, by months ! 


2 
S 
3 
5 
| 


FIGURE 2.—Mine production of recoverable copper in the United States, 1941-48, by months, 
in short tons. 
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Classification of production by mining methods shows that ap- 
proximately 68 percent of the total copper and 76 percent of the 
copper ore came from open pits in 1948. Most of the domestic copper 
ore was treated by flotation at or very near the mine of origin, and the 
resulting concentrates were shipped for smelting. Some copper ores 
were direct-smelted either because of their high grade or because of 
their fluxing qualities. 


Mine production of recoverable copper in the United States, in 1948, by months ! 


FIGURE 2.—Mine production of recoverable copper in the United States, 1941-48, by months, 
in short tons. 
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Mine production of copper in the principal districts ! of the United States, 1944 48, 
in terms of recovered copper, in short tons 


District or region State 
West Mountain (Bingham)........ Utali. 22cm 
Copper Mountain (Morenci)......| Arizona........... 
Globe-Miami. ....................|....- de coca dec 
Central (including Santa Rita)....| New Mexico....... 
Summit Valley (Butte) ........... Montana.......... 
AJO cos ne esses ee eae eade Arizona........... 
Robinson (Ely)................... Nevada........... 
Lake Superior. ................... Michigan.......... 
Yavapai County (mostly Verde | Arizona........... 
(Jerome) district). 
Warren (Bisbee). .................]....- dO: EE 
Mineral Creek (Ray). ............|....- do... 6er roll 
Pioneer (Supcerior)................|....- e BEEN 
Chelan Lake.....................- Washington. ...... 
Southeastern Missouri. ...........| Missouri........... 
San Juan Mountains.............. Colorado.........- 
Lordsburg ..---.------------------- New Mexico....... 
Coeur d'Alene.................... Idaho............- 
RT Lese encre UE m Ex aRE EZ Arizona..........- 
CODO. EE Nevada..........- 
FONG WEE California. -....--.. 
Copperopolis. el dO A 
Klamatb River...................|..--- (5 (a AEREA 
Burro Mountain.................- New Mexico....... 
Flat Creekt o oooccoococ.. Californíia..-....-..- 
Lebanon (Cornwall mine) *....... Pennsylvania. .... 
Ducktown it... Lc cc llc... Tennessee......... 
Orange County 4........... ooo... Vermont. ........- 


- em ge — wt wem gr. 


-= -n -o -aa 


! Districts producing 1,000 short tons or more in any year of the period 1944-48. 


3 Burro Mountain included with Central. 
3 Bureau of Mines not at liberty to publish figure. 
4 Not listed In order of output. 


Bureau of Mines not at liberty to publish separate figures. 
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The first 5 mines in the foregoing table produced 67 percent of 
the United States total, 10 produced 84 percent, and the entire 25 
furnished 98 percent. 

Quantity and Estimated Recoverable Content of Copper-Bearing 
Ores.—The following tables list the quantity and estimated recover- 
able copper content of the ore produced by mines in the United States 
in 1947; complete details for 1948 are not yet available. Of the total 
copper produced from copper ores in the United States during 1947, 
92 percent was obtained from ores concentrated before smelting, 4 
percent from direct-smelting ores, and 4 percent from ore treated by 
straight leaching. These percentages for 1947 compared with 91 
percent obtained from concentrated ore, 4 percent from direct- 
smelting ores, and 5 percent by straight leaching in 1946. 

Close agreement between the output as reported by smelters and 
the recoverable quantity as reported by mines indicates that estimated 
recoverable tenor is close to actual recovery. Classification of some 
of the complex western ores is difficult and more or less arbitrary. 
“Copper ores” include not only all those that contain 2.5 percent or 
more recoverable copper but also those that contain less than this 
percentage if they are valuable chiefly for copper, notably the ‘“‘ por- 
phyry ores." Mines SEH considerable copper from ores mined 
primarily for other metals. These include siliceous gold and silver 
ores, lead and zinc ores, and pyritic ores. 


Copper ore, old tailings, etc., sold or treated in the United States in 1947, with 
copper, gold, and silver content in terms of recovered metals 


Ore, old tail- Copper produced Gold pro- Value of 

Sista ings, etc., sold duced | Silver pro | gold and 
or treated (fine ounces) silver per 

(short tons) Pounds Percent | ounces) ton of ore 
Arizona................... 37, 810, 448 1 709, 708, 360 0. 94 75,711 2, 583, 264 $0. 13 
Callfornia................. 15, 993 1 3], 879, 400 5. 88 3 371 2 19, 811 1. 93 
Colorado.................. 16, 572 1, 017, 995 3. 07 859 203, 389 12 92 
Idaho..................... 3, 256, 146 3. 88 201 4, 452 3. 35 
chigan................. 5, 129, 774 48, 368, 000 T EA 3,089 |...... 
Montang 1, 838, 580 1 105, 903, 087 2. 88 12, 872 1, 784, 945 L 12 
Nevada................... 5, 828, 016 1 96, 330, 400 . 83 42, 673 285, 249 . 30 
New Mexico.............. 6, 772, 030 1 88, 612, 370 . 65 1, 756 178, 794 . 03 
OregOn BEE 109 14, 000 6. 42 39 721 18. 51 
Texas....................- 68 4, 201 4-16 lcd 140 L87 
Wiel. ooo et 29, 021, 203 1 507, 207, 298 .87 | 366, 289 3, 102, 648 . A 
Washington 3.............. 232, 241 4, 427, 000 . 95 12, 024 48, 926 2 00 
East of the Mississippi 

(except Mich.) .......... 1, 196, 471 1 425, 372, 000 |.......... 403 100, 616 |.......- ae 
Total._..----------- ^ 87, 864, 898 | 41, 589, 100, 347 | .90 | 513,198 | 8,316,04 2 


1 Excludes copper recovered from precipitates as follows: Arizona, 15,392,462 pounds; California 
pounds; Montana, 6,004,223 pounds; Nevada, 2,607,400 pounds; New Mexico, 30,306,293 pounds; Utah 
149,066 pounds; Virginia, 10,000 pounds. 

? Includes metal recovered from pnus ore (residue). 

3 Includes ore from Washington classed as zine-copper ore and copper, gold, and silver recovered therefrom. 

* Copper from magnetite-pyrite-chalcopyrite ore included with that from copper ore. 


8,800 
, 21l,- 
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Copper ore, old tailings, etc., concentrated in the United States in 1947, with 
content in terms of recovered copper 


Ore, old tail- Copper 
sata ings, ete RE ? Co per pro- ; from ore, 
concentra uced (poun ete. (per- 
(short tons) | (Short tons) cent) 

a A qe uue aS 1 33, 494, 441 | ” 1,098,003 3 586, 856, 015 0. 88 
SCHT ek EE 560 93 31, 300 2. 79 
Colorido- siseseid nn e ae 331 154, 400 1.37 
Err EE 42, 704 48, 368, 000 . 47 
¡o AAA A ee 192, 773 3 104, 452, 092 2. 88 
a AA AA 184, 131 92, 080, 500 . 80 
A MA 204, 059 4 86, 677, 899 . 05 
LEE DEE 790, 257 506, 366, 157 .87 
Washington 5... Lue eeu eege 9, 672 4, 395, 800 . 95 
East of the Mississippi (except Mich)... 1, 180, 051 ê 73, 932 125, 216, 000 aa 
Total o iioa s a 83, 283, 080 2, 595, 955 | 1, 454, 598, 163 .87 


1 In addition 3,671,800 tons were treated by straight leaching. 

2 In addition 67, 918, 108 pounds of copper were recovered by straight leaching. 

3 Includes 455,724 pounds from iron concentrates. 

* Excludes 30,306,293 pounds of copper recovered from precipitates. 

$ Includes ore classed as zinc-copper ore. 

* Includes concentrates from magnetite-pyrite-chalcopyrite ore from Pennsylvania. 
? Includes copper from magnetite-pyrite-chalcopyrite ore from Pennsylvania. 


Copper ore, old tailings, etc., smelted in the United States in 1947, with content 
in terms of recovered copper, and copper produced from all sources, in terms 
of recovered copper 


Ore, old tailings, etc., smelted Copper from 


all sources, 
including old 
State e í slags smelter 
ercent | cleanings, an 
Short tons of copper | precipitates 
(pounds) 

BEE EE, AAA EE, E os 24, 000 
ATIZONG o bees co coo uO See a ee SS 644, 207 4. 26 1 732, 436, 000 
(RL EE 15, 433 5. 99 3 4, 814, 000 
Kalmes 10, 940 3.95 4, 300, 000 
Idülig. os E E A A AA 3, 303 3.88 3, 280, 000 
MICHIPRHI A E E PEI E E 48, 368, 000 
EI e y A O A A A A EA 3, 520, 000 
NS AA A IAE 22, 511 3, 22 1 115, 800, 000 
Nevada. ceras id aio 907 2.39 1 99, 206, 000 
New Mexico... 96, 317 1. 00 1 120, 410, 000 
0 A ge puente mcis 109 6. 42 28, 000 
KE e EE EE 68 3.16 12, 000 
A A II MERERI 11,720 3. 59 1 §33, 066, 000 
Washing A A 83 18. 80 4, 480, 000 
East of the Mississippi (except Mich.).............. 16, 420 . 48 25, 382, 000 
TA EINE 910, 018 66, 584, 076 3. 66 1, 695, 126, 000 


1 Considerable copper was recovered from precipitates. 
! Mostly from ores not classed as copper ores. 
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Copper ores produced in the United States, 1938-42 (average) and 1943-47, and 
average yield in copper, gold, and silver 


Smelting ores 1 Concentrating ores ! Total 
Y ear Yield Yield Yield Yield | Yield Value 
in cop in cop- in cop- rion r ton r ton 
Short tons per Short tons per Short tons ! r ld E. ver in gold 
(per- (per- per- n go n silver d 
cent) cent) cent) (ounce), (ounce) silver 
1938-42 
(average). 2, 194, 418 4. 38 61, 491, 615 1. 08 66, 627, 963 1.19 | 0.0075 0. 267 $0. 45 
19043......- 2, 151, 187 3. 64 92, 246, 622 . 97 98, 119, 735 1. 04 . 0055 142 . 29 
1 PCR 1, 539, 436 3. 84 86, 392, 852 . 94 91, 063, 648 . 99 . 0050 .130 .27 
1945....... 1, 036, 3.52 73, 958, 665 .90 | 377,472, 983 .93 . 0051 119 . 26 
1946....... 742, 666 3.12 58, 520, 635 .88 | 262, 232, 342 . 91 . 0046 e , 5) 
19047... 910, 018 3. 66 83, 283, 87 | 287, 864, 898 .90 | .0058 . 095 .2 


1includes old tailings, etc. 
? Includes ore from Washington classed as zinc-copper ore. 


Smelter Production.—The recovery of copper by smelters in the 
United States from ores of domestic origin totaled 842,477 short tons 
in 1948, & decrease of 2 percent from the total of 862,872 tons for 
1947. Such output constituted 51 percent of the world production 
during 1925-29 but dropped sharply in the succeeding years until 
1934, when it was only 17 percent. From 1936 to 1940 it fluctuated 
between 25 and 33 percent, in 1942-44 it was slightly above 35 per- 
cent, and in 1945-48 it ranged from 29 to 35 percent. 

The figures for smelter production are based upon returns from all 
smelters handling copper-bearing materials produced in the United 
States. For Michigan the sum of furnace-refined copper and copper 
cast into anodes for electrolytic refining is included. The figures for 
blister copper represent the fine-copper content. Some casting and 
electrolytic copper produced direct from ore or matte is included in 
the smelter production. Metallic and cement copper recovered by 
leaching is included in smelter production. 

The quantity, in pounds, of copper produced by smelters in the 
United States and its value are shown by years for 1845-1930 in the 
Copper chapter of Mineral Resources of the United States, 1930, 
part 1. 


Copper produced (smelter output) in the United States, 1939-43 (average) and 
1944—48, and total, 1845-1948 


Year Short tons Value! 

1930-43 (RoVOTBED) E 953, 752 $219, 276, 000 
1044 o cure luca A E 1, 003, 379 236, 797, 000 
A A A A 782, 726 184, 723, 000 
1946 A A A che E S 599, 656 172, 701, 000 
MOOT ene oe A A A oes M 862, 872 360, 650, 000 
E AA A A A EO€—À 842, 477 365, 635, 000 

Total, 1845-1048. te eege 34, 736, 590 | 10,315, 249, 000 


1 prc ues bonus payments of Office of Metals Reserve; Premiur Price Plan in effect Feb. 1, 1942, to June 
7. 
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Refinery Production.—The refinery output of copper in the United 
States in 1948 was made by 12 plants; 8 of these employed the electro- 
lvtic method only, 2 the furnace process on Lake Superior copper, 1 
the furnace process on western ores, and 1 both the electrolytic and 
the furnace methods. 

Five large electrolytic refineries are on the Atlantic seaboard, three 
Lake refineries on the Great Lakes, and three electrolytic refineries 
west of the Great Lakes—one at Great Falls, Mont.; one at Tacoma, 
Wash.; and one at El Paso, Tex. In 1942 fire-refined copper was pro- 
duced for the first time at the Hurley, N. Mex., plant of the Kenne- 
cott Copper Corp., and virtually all of the plant output was treated 
by this method in 1948. The El Paso plant of the Phelps Dodge 
Refining Corp. produced fire-refined copper in addition to the usual 
electrolytic grade. Of the plants specified above, the Lake refinery 
of the Copper Range Co. has been idle since October 9, 1945. That 
of the Quincy Mining Co., idle since 1933, was reopened in the final 
quarter of 1948. 

In addition to the plants in the preceding paragraph, but included 
in the 12 active refineries noted, is the plant at Inspiration, Ariz., 
which is equipped to make electrolytically refined copper direct from 
the liquors obtained from leaching. Usually all of this copper is 
shipped as cathodes to other refineries, where it is melted and cast into 
merchant shapes; but in 1946 more than one-third went directly to 
consuming plants. The latter practice was continued in 1947 and 
1948 but on a considerably reduced scale. 


Primary and secondary copper produced by primary reflneries in the United 
States and imported, 1939-43 (average) and 1944-48, in short tons 


1939-43 1944 


(average) 1945 1946 1948 
Primary: 
Domestic: ! 
Electrolytic 8... e 875, 527 837, 089 669, 705 | 475, 571 805, 718 745, 102 
Lake? cnica 44, 636 41, 597 29, 995 21, 567 23, 998 26, 511 
Castin PER ORNA 30, 715 95, 166 7€, 038 81, 291 79, 497 88. 409 
n Total c GE 950,878 | 973,852 | 775,738 | 578,429 | 909,213 860, 022 
oreign: 
Electrolytic......................- 350,376 | 247,335 | 298,128 | 300,233 | 250,757 247, 424 
Casting and best select............ LAST zl A EE, VE 


Refinery production, new copper..|1, 302, 441 |1, 221, 187 |1, 108, 509 | 878,662 |1, 159,970 | 1, 107, 446 


Imports, refined cottert 247,159 492, 395 531, 367 154, 371 149, 482 249, 124 

Total new refined copper made 
&vailable........... eee 1, 549, 600 |1, 713, 582 |1, 639, 966 |1, 033, 033 |1, 309, 452 | 1,356, 570 

Secondary: 

Electrolytic *.......... le 105, 411 78,402 | 584,044 | 597,615 | 5 249, 560 | § 222, 602 
Cast eege 2, 901 7, 996 12, 618 7,957 19, 525 22,774 
Total... ---------------------| 108.412 86, 398 96, 662 105, 572 269, 085 245, 376 
Grand total... eel 1,657,912 |1, 799, 980 (1,736, 628 |1, 138, 605 |1, 578, 537 | 1, 601, 046 


1 The separation of refined copper into metal of domestic and foreign origin is only approximate, as accu» 
rate separation at this stage of manufacture is not possible, 
3 Some copper from Michigan is electrolytically refined at eastern refineries and is included as electrolytic 


eopper. 
a Data include copper Imported for immediate consumption plus material entering country under bond. 
{Includes some secondary Lake copper. 
! Copper from scrap at Lake refineries included under “casting’’ copper in 1945-48. 
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The 13 plants indicated constitute what commonly are termed 
"regular refineries." Of these plants, eight employ the electrolytic 
rocess, four the furnace process, and one both methods. The electro- 
ytic plants, exclusive of the one at Inspiration, have a rated capacity 
of 1,509,000 tons of refined copper a year. They produced at the rate 
of 81 percent of capacity in 1948. 
The accompanying tables show the production of refined CODD at 
regular refining plants, classified according to source, grade, and form 
in which cast. | 


Copper cast in forms at primary reflneries in the United States, 1946-48 


1946 1947 1948 
Form j 
Short tons | Percent | Short tons | Percent | Short tons | Percent 
Wire bars. ...........-...ll lll... ll. 502, 000 51 885, 000 02 783, 000 58 
Billets... RES Ded RA 112, 000 11 160, 000 11 187, 000 14 
Ingots and ingot bars..............- 102, 000 10 99, 000 7 148, 000 11 
(871 (. NEED Ee 142, 000 15 178, 000 13 134, 000 10 
Cathod69... celos e cesher ec dins 115, 000 12 87, 000 6 76, 000 5 
Other forms......................... 11, 000 1 20, 000 1 25, 000 2 
TO et een 984, 000 100 | 1,429,000 100 | 1,353,000 100 


In addition to the regular refineries, many plants throughout the 
country operate on scrap exclusively, producing metallic copper and a 
variety of alloys. The output of these plants is not included in the 
statements of refined-copper production in the preceding tables but is 
included in the following statement on secondary-copper production. 

Copper Sulfate.—The production of hydrous copper sulfate or 
bluestone by copper refineries in the United States was 24,500 short 
tons having a copper content of 6,132 tons in 1948 compared with 
24,600 tons containing 6,161 tons in 1947. The output of copper 
sulfate by plants other than the regular primary refineries totaled 
72,200 tons with a reported content of 18,054 tons in 1948 compared 
with 64,500 tons containing 16,115 tons of copper in 1947. Producers 
held 10,200 tons of copper sulfate at the beginning of 1948, total pro- 
duction was 96,700 tons, and shipments amounted to 93,100 tons. 
Some small purchases were made M producers during the year, and 
producers used & quantity equivalent to 2 percent of shipments. 
Inventories at the year end were 11,800 tons. 


SECONDARY COPPER 


Secondary copper includes material recovered from remelting old 
copper and copper scrap and from copper alloys or alloys treated with- 
out separation of the copper. The following table summarizes the 
production of secondary copper during 1939-48. Detailed informa- 
Mn appears in the Secondary Metals—Nonferrous chapter of this 
volume. 
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Secondary copper produced in the United States, 1939-43 (average) and 1944-48, 
in short tons ` 


1939-43 1944 


(average) 1945 1946 1947 1948 

Copper recovered as unalloyed copper....| 142,122 | 102,135 | 112,856 | 136,909 | 303, 092 284, 026 

Copper recovered in alloys !_....---....... 612, 267 | 848,807 | 893,660 | 666,637 | 658, 649 688. 762 

Total secondary copper............- 754,389 | 950, 942 |1,006, 516 | 803,546 | 901,741 972, 788 

From new scrap. ._...-.-------------- 376,763 | 494,232 | 509, 421 | 397,093 | 458, 365 467, 324 

From old scrap. ..-------------------- 377,626 | 456,710 | 497,095 | 406, 453 | 503,376 505, 464 
Percentage equivalent of domestic 

mine output... ccc lll lll llc... 80 98 130 132 113 117 


1 Includes copper in chemicals, as follows: 1939-43 (average), 10,582; 1944, 13,357; 1945, 18,666; 1946, 19,192; 
1947, 18,838; 1948, 17,612. 


CONSUMPTION 


The following table gives figures on apparent consumption of copper 
in the United States, and data for a long period are available on this 
basis. In estimating apparent consumption it has been assumed 
that copper used in manufacturing primary fabrications of copper is 
consumed. The method of calculating the quantity of copper avail- 
able for consumption is shown in the accompanying table. It should 
be noted that exports and stocks include some refined secondary copper 
that cannot be determined separately and also that actual consump- 
tion of new copper would differ from the figures shown in the table by 
changes in consumers’ stocks. Actual consumption of new copper 
has been at virtually constant rates, at peacetime peak levels, in the 
postwar period. The apparent consumption calculation is distorted 
in 1947 and 1948 by the fact that during this period unusual quantities 
of copper were imported in the form of scrap and reexported in re- 
fined form. Because refined exports cannot be broken down to 
show new and old copper, deductions were made from apparent con- 
sumption without making corresponding additions to supply. 


New refined copper withdrawn from total year’s supply on domestic account 
1944-48, in short tons 


1944 1945 1946 1947 1948 
Total supply of new copper-...-.---------- 1,713, 582 | 1,639,966 | 1,033,033 | 1,309,448 | 1,356, 570 
Stock at beginning of year................. 68, 500 81, 000 130, 000 96, 000 60, 000 
Total available supply--------------- 1,782,082 | 1,720,966 | 1,163,033 | 1,405,448 | 1,416,570 
Copper exported 1.. _---------------------- 68, 373 48, 563 52,629 | — 147,642 142, 508 
Stock at end of year. .--------------------- 81,000 | — 130,000 96, 000 60, 000 67, 000 
A 149,373 | 178,563 | 148,629 | 207,642 209, 598 
Withdrawn on domestic account 2.......... L 504, 000 1,415,000 | 1,391,000 | 1,286,000 | ?1,214,000 


1 Includes refined copper in ingots, bars, or other forms. 
3 DOM for Office of Metals Reserve stock changes. 
3 Includes copper delivered to the National Strategic Stock Pile. 
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The Bureau of Mines began to compile figures on actual consump- 
tion of copper in 1945. Details for 1946 to 1948, inclusive, are shown 
in the accompanying table. Unlike the foregoing table, which at- 
tempts to eliminate all but new copper from measurement, the follow- 
ing one does not distinguish between new and old copper. It covers 
copper consumed in refined form. 

he heavy consumption of wire bars in 1947 and 1948 is noteworthy. 


Refined copper consumed in 1946-48, by classes of consumers, in short tons 


Class of consumer podes TE md nd Billets | Other Total 
bars nos 
1946: 
Wire mills...............- 1, 803 | 484, 004 15:098 MP A A 501, 045 
Brass mis ..---.------- 97, 890 56,834 | 170,772 | 187,614 | 102, 804 1, 678 617, ^62 
Chemical plants.......... AR EE 4.412 E WEE 5, 661 10, 153 
Secondary smelters....... 17,180 [cocinas 12, 705 206 250 329 30. 670 
Foundries and miscel- 
laneous................. 2, 263 225 21, 054 180 045 2, 282 21, 549 
Total.....------------- 119,196 | 541.063 | 225, 101 188, 000 | 103, 699 9, 950 1, 187, 009 
1947: 
Wire mills................ 2,550 | ! 757, 529 17.633; AA A 52 1 777, 70A 
Brass mills............... 68, 427 67,065 | 117,936 | 222,203 | 173,124 4 648, 759 
Chemical plants.......... 59 EE 71) E A AA 1, 662 1, 972 
Secondary smelters....... 4,107 |......-... 3, 074 279 166 197 7, 523 
Foundries and miscel- 
laneous.........-......- 1, 924 23 20, 299 113 489 4, 128 26. 976 
Total... i cix:mes 77,067 | | 824, 617 159, 193 222, 595 173, 779 6,043 | ! 1, 463, 294 
1948: 
Wire mills................ 13 | 743,403 22, 390 EG A 43 765, 849 
Brass mills............... 79, 235 62, 454 92, 880 209, 861 169, 875 |.......... 614, 314 
Chemical plants.......... 45 |---------- 655 A 5 2, 524 3, 229 
Secondary smelters....... 4, 847 |.........- 1, 411 242 178 127 6. 805 
Foundries and  miscel- 
laneous................. 1, 585 216 23, 530 67 355 4, 634 30, 387 
TOtAl uiroiiekev2ns 85,725 | 806,073 | 140,875 | 210,170 | 170, 413 7, 328 1, 420, 584 
1 Revised figure. 


The following table gives domestic stocks of copper as reported by 
primary smelting and refining plants. Stocks of blister and anode 
copper in transit from smelters to refineries are included with blister 
copper. 

Over-all industry stocks continued to drop in 1948 as new supplies 
again fell short of large consumer needs. 


Stocks of copper at primary smelting and reflning plants in the United States at 
end of year, 1944-48, in short tons 


Rah Blister e SE Blister een 
efined materials in efin materia 
Year copper process of Y car copper process of 

refining ! refining ! 
o AE 81, 000 311,000 || 1947. ooo. 60, 000 213, 000 
1948 sc22 cece ct lzz2c 130, 000 341, 000 JIOIN cates ea see LL. 67, 000 183, 000 
LEES tere get 96, 000 254, 000 


1 Includes copper in transit from smelters in the United States to refineries therein. 
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Producers’ (smelters and refineries) inventories of crude and refined 
copper, of which only about one-quarter was in the form of refined 
metal, fell 8 percent, aggregating 250,000 tons at the end of the 


ear. 
E At the end of 1947 the Office of Metals Reserve held 9,986 tons of 
electrolytic and fire-refined copper in cathodes, shapes, and in-process 
copper. No copper remained in Metals Reserve hands at the end of 
1948, having been sold to industry or shipped to the National Strategic 
Stock Pile. 

Fabricators held 379,346 tons of refined copper (including in-process 
metal and primary fabricated shapes) at the end of 1948, according 
to the United States Copper Association, a decline of 10 percent com- 
pared with inventories when the year began. Working stocks were 
reported as 295,958 tons, or virtually unchanged from those on hand 
a year before. After accounting for unfilled purchases of metal, the 
deficiency of stocks in relation to unfilled orders was found to be 
151,060 tons compared with 104,922 at the end of 1947. 

Figures compiled by the Copper Institute show that domestic 
stocks of refined copper increased from 76,035 tons at the end of 1947 
to 96,080 tons at the end of 1948. Inventory data of the Bureau of 
Mines and the Copper Institute always vary owing to somewhat dif- 
ferent bases. Before 1947, a primary reason was that the Copper 
Institute coverage was limited to duty-free copper. The inclusion by 
the Copper Institute of all copper after January 1, 1947, reduced the 
differences chiefly to variations in individual interpretation. In the 
Bureau of Mines classification, cathodes to be used chiefly for melting 
and casting into shapes are considered stocks in process and not 
refined stocks. 


Stocks of copper in fabricators' hands at end of year, 1944-48, in short tons 


Unfilled pur- 


Stocks of chases of Workin Unfilled Excess stocks 
refined refined cop- b in sales to over orders 
copper ! per from ES customers booked 
producers 
¿Mr 334, 017 53, 538 289, 160 —187, 259 
E KEE 375, 618 44, 100 268, 490 —211, 208 
ent, E ee 411,013 59, 421 286, 418 — 342, 632 
LR EE 423, 432 103, 765 293, 859 —104, 922 
E E ee 379, 346 81, 496 295, 958 — 1951, 060 


! Includes in-process metal and primary fabricated shapes. Also includes small quantities of refined 
eopper held at refineries for fabricators' account. 


PRICES 


Reports to the Bureau of Mines from copper-selling agencies in- 
dicate that 1,377,000 short tons of copper were delivered to domestic 
and foreign purchasers in 1948 at an average price (f. o. b. refinery) of 
21.7 cents a pound or 58 percent above that prevailing for 1942-47. 
The averages for 1942-47 exclude bonuses paid for overquota outputs 
of individual mines, which were first applicable to February 1942 
tonnages; the Premium Price Plan ended June 30, 1947. The history 
x the Premium Price Plan is given briefly in the report of this series 
or 1947. 
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The first 5 mines in the foregoing table produced 67 percent of 
the United States total, 10 produced 84 percent, and the entire 25 
furnished 98 percent. 

Quantity and Estimated Recoverable Content of Copper-Bearing 
Ores.—The following tables list the quantity and estimated recover- 
able copper content of the ore produced by mines in the United States 
in 1947; complete details for 1948 are not yet available. Of the total 
copper produced from copper ores in the United States during 1947, 
92 percent was obtained from ores concentrated before smelting, 4 
percent from direct-smelting ores, and 4 percent from ore ala by 
straight leaching. These percentages for 1947 compared with 91 
percent obtained from concentrated ore, 4 percent from direct- 
smelting ores, and 5 percent by straight leaching in 1946. 

Close agreement between the output as reported by smelters and 
the recoverable quantity as reported by mines indicates that estimated 
recoverable tenor is close to actual recovery. Classification of some 
of the complex western ores is difficult and more or less arbitrary. 
* Copper ores" include not only all those that contain 2.5 percent or 
more recoverable copper but also those that contain less than this 
percentage if they are valuable chiefly for copper, notably the ““por- 
phyry ores." Mines report considerable copper from ores mined 
primarily for other metals. "These include siliceous gold and silver 
ores, lead and zinc ores, and pyritic ores. 


Copper ore, old tailings, etc., sold or treated in the United States in 1947, with 
copper, gold, and silver content in terms of recovered metals 


Ore, old tail- Copper produced Gold pro-| a Value of 

State ings, etc., sold duced Kee? Ine gold and 

or treated (fine ounces) silver per 

(short tons) Pounds Percent | ounces) ton of ore 

Ariz0na eege: 37, 810, 448 1 709, 708, 360 0. 94 75, 711 2, 583, 204 $0. 13 
California................. 15. 993 1 31, 879, 400 5.88 2 371 119, 811 1. 93 
Colorado.................. 16, 572 1, 017, 995 3.07 859 203, 389 12. 92 
E A aa 3, 303 256, 146 3.88 201 4, 452 3.35 
Michigan................. 5,129, 774 48, 3608, 000 SET decens 3,089 |.......... 
MONTANA 2. eoo oues 1, 835, 580 1 105, 903, 087 2. 88 12, 872 1, 784, 945 1. 12 
Nevada... 2.2. eee 5, 823, 016 1 96, 330, 400 .83 42, 673 285, 249 . 30 
New Mexico.............- 6, 772, 030 1 88, 612, 370 . 65 1, 756 178, 794 . 03 
o AA 109 14, 000 6. 42 39 721 18. 51 
Teror ces ri 68 4, 201 3.16 |---------- 140 1. 87 
Utah... iccita dias 29, 021, 203 1 507, 207, 298 .87 | 366, 289 3, 102, 648 . 54 
Washington 3... 232, 241 4, 427, 000 . 95 12, 024 48, 926 2. 00 

East of the Mississippi 

(except Mich.). ......... 1, 196, 471 1425,372, 000 |.......... 403 100, 616 |.......... 
total 3 87, 864,898 | + 1, 589, 100,347 | .90 | 513,198 | — 8,316,044 .29 


1 Excludes copper recovered from precipitates as follows: Arizona, 15,392,462 pounds; California, 8,800 
pounds; Montana, 6,004,223 pounds; Nevada, 2,607,400 pounds; New Mexico, 30,306,293 pounds; Utah, 21,- 
149,060 pounds; Virginia, 10,000 pounds. 

2 Includes metal recovered from pyrítie ore (residue). 

3 Includes ore from Washington classed as zinc-copper ore and copper, gold, and silver recoverod therefrom. 

$ Copper from magnetite-pyrite-chalcopyrite ore included with that from copper ore. 
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Copper ore, old tailings, etc., concentrated in the United States in 1947, with 
content in terms of recovered copper 


Ore, old tail- Copper 
: Concentrates 
State wat) Produced dud WE S k 
(short tons) | (short tons) cent) 
A eebe Eeer 1 33, 494, 441 2 586, 856, 015 0. 88 
e AAA e eesetucbeeE re dusdamd 560 93 31, 300 2. 79 
SC SE "ES n 1. 2 
CHIPS 62s ss oo eee oi eeu Db EE 4 
ee eg REI DAE SEM QURE EEN 3 10€ 452, 092 2. 88 
Muppet Ie LES Ger 
Utah A A i aei re LUE 506, 366, 157 98 
Washington? Lc. clc lll c LLL cL L-2-- 23 4, 395, 800 . 905 
East of the Mississippi (except Mich)... 1, 180, 051 ? 25, 216, 000 1 ....-.- 
Total ccc tuu mosca ANC AD d ae 83, 283, 080 1, 454, 598, 163 , Ri 


1 In addition 3,671,800 tons were treated by straight leaching. 

1 In addition 67 918, 108 pounds of copper were recovered by straight leaching. 

3 Includes 455, 724 pounds from iron concentrates. 

* Excludes 30, 306, 293 pounds of copper recovered from precipitates. 

! Includes ore classed as zinc-copper ore. 

* Includes concentrates from magnetite-pyrite-chalcopyrite ore from Pennsylvania. 
? Includes copper from magnetite-pyrite-chalcopyrite ore from Pennsylvania. 


Copper ore, old tailings, etc., smelted in the United States in 1947, with content 
in terms of recovered copper, and copper produced from all sources, in terms 
of recovered copper 


Ore, old tailings, etc., smelted Copper from 


all sources, 
Bst Oe le 
8 slags, smelter 
Show tons Copper m Percent cleanings, and 
of copper| precipitates 
(pounds) (pounds) 

O A A V SDN A AA IA GE GE 24, 000 
o A eet Cs d ues E qas ie 54, 934, 237 4. 26 1 732, 436, 000 
CSIMOrDIA ¿aldea 1, 848, 100 5. 99 3 4, 814, 000 
Colorado- sisas a D LE LEE 863, 595 3.95 4, 300, 000 
TE A A A A ue SLE 256, 146 3. 88 3, 280, 000 
NS EI AAA PA UA 48, 368, 000 
TSO RE A BE A A EE 3, 520, 000 
Montans- calcita salad 1, 450, 995 3. 22 1 115, 800, 000 
Nevada. ida aca a 4, 249, 900 2.39 1 99, 206, 000 
New MEXICO occ dedu os ica 1, 934, 471 1. 00 1 120, 410, 000 
e 10 0 ona. A Ade nS 14, 000 6. 42 28, 000 
ps SE 4, 291 3.16 12, 000 
¡q A A O vL i dtes 841, 141 3. 59 1 533, 066, 000 
Washington erte Eeer 31, 200 18. 80 4, 480, 000 
East of the Mississippi (except Mich.).............. 156, 000 . 48 25, 382, 000 
Total- aiad 910, 018 66, 584, 076 3. 66 1, 695, 126, 000 


1 Considerable copper was recovered from precipitates. 
3 Mostly from ores not classed as copper ores. 
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Copper ores produced in the United States, 1938-42 (average) and 1943-47, and 
average yield in copper, gold, and silver 


Smelting ores 1 Concentrating ores ! Total 
Y ear Yield Yield Yield Yield | Yield Value 
in cop- in cop- in cop- r ton | per ton | Per ton 
Short tons per Short tons per Short tons ! r {Pe ld i il in gold 
(per- (per- per- In go (c Silver n 
cent) cent) cent) | (ounce), (ounce) silver 
1938-42 
(average). 2, 194, 418 4.38 61, 491, 615 1.08 66, 627, 963 1.19 | 0.0075 0. 267 $0. 45 
1943......- 2, 151, 187 3.64 92, 246, 622 . 97 98, 119, 735 1. 04 . 0055 142 . 29 
1044... ... 1, 539, 43 3. 84 86, 392, 852 . 94 91, 063, 648 . 99 . 0050 . 130 .27 
1945....... 1, 036, 847 3.52 73, 958, 665 .90 | 277,472, 983 . 93 0051 119 . 26 
1940....... 742, 666 3.12 58, 520, 635 88 | 262, 232, 342 . 91 0046 . 091 .23 
1947......- 910, 018 3. 66 83, 283, 080 87 | 3 87,864, 898 . 90 . 0058 . 095 . 29 


lincludes old tailings, etc. 
2 Includes ore from Washington classed as zinc-copper ore. 


Smelter Production.—The recovery of copper by smelters in the 
United States from ores of domestic origin totaled 842,477 short tons 
in 1948, & decrease of 2 percent from the total of 862,872 tons for 
1947. Such output constituted 51 percent of the world production 
during 1925-29 but dropped sharply in the succeeding years until 
1934, when it was only 17 percent. From 1936 to 1940 it fluctuated 
between 25 and 33 percent, in 1942-44 it was slightly above 35 per- 
cent, and in 1945-48 it ranged from 29 to 35 percent. 

The figures for smelter production are based upon returns from all 
smelters handling copper-bearing materials produced in the United 
States. For Michigan the sum of furnace-refined copper and copper 
cast into anodes for electrolytic refining is included. The figures for 
blister copper represent the fine-copper content. Some casting and 
electrolytic copper produced direct from ore or matte is included in 
the smelter production. Metallic and cement copper recovered by 
leaching is included in smelter production. 

The quantity, in pounds, of copper produced by smelters in the 
United States and its value are shown by years for 1845-1930 in the 
Copper chapter of Mineral Resources of the United States, 1930, 
part 1. 


Copper produced (smelter output) in the United States, 1939—43 (average) and 
1944-48, and total, 1845-1948 


Year Short tons Value 1 

1939-43 (average) ......-..--..-.--.--.----------------------------------- 953, 752 $219, 276, 000 
tr TEE 1, 003, 379 236, 797, 000 
AAA AA A A E AA E 82, 726 184, 723, 000 
A A II A A mE ER URS E MEE 599, 656 172, 701, 000 
ERA A A A E A A A 862, 872 360, 680, 000 
AAA A A EI 812, 477 365, 635, 000 

A CA 84, 730, 590 | 10, 315, 249, 000 


1 ria bonus payments of Office of Metals Reserve; Premium Price Plan in effect Feb. 1, 1942, to June 
7. 


lo... * 


COPPER 485 


Refinery Production.—The refinery output of copper in the United 
States in 1948 was made by 12 plants; 8 of these employed the electro- 
lytic method only, 2 the furnace process on Lake Superior copper, 1 
the furnace process on western ores, and 1 both the electrolytic and 
the furnace methods. 

Five large electrolytic refineries are on the Atlantic seaboard, three 
Lake refineries on the Great Lakes, and three electrolytic refineries 
west of the Great Lakes—one at Great Falls, Mont.; one at Tacoma, 
Wash.; and one at El Paso, Tex. In 1942 fire-refined copper was pro- 
duced for the first time at the Hurley, N. Mex., plant of the Kenne- 
cott Copper Corp., and virtually all of the plant output was treated 
by this method in 1948. The El Paso plant of the Phelps Dodge 
Refining Corp. produced fire-refined copper in addition to the usual 
electrolytic grade. Of the plants specified above, the Lake refinery 
of the Copper Range Co. has been idle since October 9, 1945. That 
of the Quincy Mining Co., idle since 1933, was reopened in the final 
quarter of 1948. 

In addition to the plants in the preceding paragraph, but included 
in the 12 active refineries noted, 1s the plant at Inspiration, Ariz., 
which is equipped to make electrolytically refined copper direct from 
the liquors obtained from leaching. Usually all of this copper is 
shipped as cathodes to other refineries, where it is melted and cast into 
merchant shapes; but in 1946 more than one-third went directly to 
consuming plants. The latter practice was continued in 1947 and 
1948 but on a considerably reduced scale. 


Primary and secondary copper produced by primary refineries in the United 
States and imported, 1939-43 (average) and 1944-48, in short tons 


1939-43 
(average) 1944 1945 1946 1947 1948 
Primary: 
Domestic: ! 
Electrolytic 3.2. o ooo... 875,527 | 837,089 | 669,705 | 475,571 | 805, 718 745, 102 
Lake A A sua scue ae 44, 636 41, 507 29, 995 21, 567 23, 998 26, 511 
CASHING d o ee 30, 715 95, 166 76, 038 81, 291 79, 497 $8, 409 
E e WEE 950,878 | 973,852 | 775,738 | 578,429 | 909, 213 860, 022 
oreign: ! 
Eiectrolytio cusco dde 350,376 | 247,335 | 298,128 | 300,233 | 250, 757 247, 424 
Casting and best select...........- LA donas d4, 443 AS E NEEN 
Refinery production, new copper..|1, 302, 441 |1, 221,187 |1,108, 599 | 878,662 |1,159, 970 | 1,107, 446 
Imports, refined copper 3.......... 247,159 492, 395 531, 367 154, 371 149, 482 249, 124 
Total new refined copper made 
&vailable...................... 1, 549, 600 |1, 713, 582 |1, 639, 966 11, 033, 033 |1, 309, 452 | 1,356, 570 
dary: SN REN (Eesen NONE Favara Malo 
Electrolytic €...... e l.l lll l.. 105, 411 78.402 | 184,044 | $97,615 | 8249, 560 | $ 222, 602 
A AA A A 2, 901 7, 996 12, 618 7,957 19, 525 22,774 
Total. ste nessa eds ss lo 108,312 86, 398 96, 662 105, 572 269, 085 245, 376 


Grand total....--------------------- 1,657, 912 || 799, 980 1, 736, 628 |1, 138, 605 |1, 578, 537 | 1, 601, 946 


1 The separation of refined copper into metal of domestic and foreign origin is only approximate, as accu- 
rate separation at this stage of manufacture is not possible. 
3 Some copper from Michigan is electrolytically refined at eastern refineries and is included as electrolytic 


copper. 
i Data include copper imported for immediate consumption plus material entering country under bond. 
‘Includes some secondary Lake copper. 
! Copper from scrap at Lake refineries included under ''casting" copper in 1945-48. 
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The 13 plants indicated constitute what commonly are termed 
"regular refineries." Of these plants, eight employ the electrolytic 
rocess, four the furnace process, and one both methods. The electro- 
ytic plants, exclusive of the one at Inspiration, have a rated capacity 
of 1,509,000 tons of refined copper a year. They produced at the rate 
of 81 percent of capacity in 1948. 
The accompanying tables show the production of refined copper at 
regular refining plants, classified according to source, grade, And. form 
in which cast. 


Copper cast in forms at primary reflneries in the United States, 1946-48 


1946 1947 | 
Form ¡ 
Short tons | Percent | Short tons | Percent | Short tons | Percent 
A EM 502, 000 51 885, 000 62 
o NU, SOSTA. 112, 000 11 160, 000 11 
Ingots and ingot bars. .............- 102, 000 10 99 
| 4... O a ee eet ae 142, 000 15 178, 000 13 
Cathodes....................-...-.. 115, 000 12 87, 000 
Other forms......................... 11, 000 1 
Pod dae 984, 000 100 1, 429, 000 100 


In addition to the regular refineries, many plants throughout the 
country operate on scrap exclusively, producing metallic copper and a 
variety of alloys. The output of these plants is not included in the 
statements of refined-copper production in the preceding tables but is 
included in the following statement on secondary-copper production. 

Copper Sulfate.—The production of hydrous copper sulfate or 
bluestone by copper refineries in the United States was 24,500 short 
tons having & copper content of 6,132 tons in 1948 compared with 
24,600 tons containing 6,161 tons in 1947. "The output of copper 
sulfate by plants other than the regular primary refineries totaled 
72,200 tons with a reported content of 18,054 tons in 1948 compared 
with 64,500 tons containing 16,115 tons of copper in 1947. Producers 
held 10,200 tons of copper sulfate at the beginning of 1948, total pro- 
duction was 96,700 tons, and shipments amounted to 93,100 tons. 
Some small purchases were made by producers during the year, and 

roducers used a quantity equivalent to 2 percent of shipments. 
Inventors at the year end were 11,800 tons. 


SECONDARY COPPER 


Secondary copper includes material recovered from remelting old 
copper and copper scrap and from copper alloys or alloys treated with- 
out separation of the copper. The following table summarizes the 
production of secondary copper during 1939-48. Detailed informa- 
Kä appears in the Secondary Metals—Nonferrous chapter of this 
volume. 
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Secondary copper produced in the United States, 1939-43 (average) and 1944-48, 
in short tons 


1939-43 
(average) 1944 1945 1946 1947 1948 

Copper recovered as unalloyed copper....| 142,122 | 102,135 | 112,856 136, 909 | 303, 092 284, 026 
Copper recovered in allovg) 22.2... 612, 267 | 848,807 | 893,660 | 666,637 | 658, 649 688, 762 
Total secondary copper. ...........- 754,389 | 950, 942 |1,000, 516 | 803, 546 | 961, 741 972, 788 
From new scrap. _..--.--.---------.-- 376,763 | 494,232 | 509,421 | 397,093 | 458, 365 467, 324 
From old scrap... .. 377,626 | 456,710 | 497,095 | 406,453 | 503,376 505, 464 

Percentage equivalent of domestic 
mine Output. 80 98 130 132 113 117 


! Includes copper in cbemicals, as follows: 1939-43 (average), 10,582; 1944, 13,357; 1945, 18,666; 1946, 19,192; 
1947, 18,838; 1948, 17,612. 


CONSUMPTION 


The following table gives figures on apparent consumption of copper 
in the United States, and data for a long period are available on this 
basis. In estimating apparent consumption it has been assumed 
that copper used in manufacturing primary fabrications of copper is 
consumed. The method of calculating the quantity of copper avail- 
able for consumption is shown in the accompanying table. It should 
be noted that exports and stocks include some refined secondary copper 
that cannot be determined separately and also that actual consump- 
tion of new copper would differ from the figures shown in the table by 
changes in consumers’ stocks. Actual consumption of new copper 
has been at virtually constant rates, at peacetime peak levels, in the 
postwar period. The apparent consumption calculation is distorted 
in 1947 and 1948 by the fact that during this period unusual quantities 
of copper were imported in the form of scrap and reexported in re- 
fined form. Because refined exports cannot be broken down to 
show new and old copper, deductions were made from apparent con- 
sumption without making corresponding additions to supply. 


New refined copper withdrawn from total year's supply on domestic account 
1944—48, in short tons 


1944 1945 1946 1947 1948 
Total supply of new copper__..--.--------- 1,713,582 | 1,039,966 | 1,033,033 | 1,309,448 | 1,356,570 
Stock at beginning of year.....-.........-- 68, 500 81, 000 130, 000 96, 000 60, 000 
Total available supply--------------- 1,782,082 | 1,720,966 | 1,163,033 | 1,405,448 | 1,416,570 
Copper exported !.._......--.-------------| 68. 373 48, 563 52, 629 147, 642 142, 598 
Stock at end of year. ...................... 81, 000 130. 000 96, 000 60, 000 67, 000 
Pota A A 149, 373 178, 563 148,629 | 207,642 209, 598 
Withdrawn on domestic account 3... 1, 504,000 | 1,415,000 | 1,391,000 | 1,286,000 | #1, 214, 000 


! Includes refined copper in ingots, bars, or other forms. 
2 Adjusted for Office of Metals Reserve stock changes. 
includes copper delivered to the National Strategic Stock Pile. 
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The Bureau of Mines began to compile figures on actual consump- 
tion of copper in 1945. Details for 1946 to 1948, inclusive, are shown 
in the accompanying table. Unlike the foregoing table, which at- 
tempts to eliminate all but new copper from measurement, the follow- 
ing one does not distinguish between new and old copper. It covers 
copper consumed in refined form. 

he heavy consumption of wire bars in 1947 and 1948 is noteworthy. 


Refined copper consumed in 1946-48, by classes of consumers, in short tons 


Cath- Wire and 


'akes 
and Billets Other Total 


Class of consumer 


Gre slabs 
946: 
Wire omills 22 2. 1,803 | 484.004 15238 AA A EAS 501, 045 
Brass mila ------ 97, 890 56, 834 170, 772 187, 614 102, 804 1, 67 617, 592 
Chemical plants.......... 60 educere cs 4,432 A AA 5, 661 10, 153 
Secondary smelters....... 17,180 E 12, 705 206 250 329 30, 670 
Foundries and miscel- 
laneous................. 2, 263 225 21, 054 180 645 2, 282 27, 549 
A WEE 119,196 | 541,063 | 225,101 | 188,000 | 103, 699 9, 950 1, 187, 009 
947: 
Wire mila 2. 2, 550 | ! 757, 529 sR SS! MA EEN 52 1 777, 764 
Brass mills............... 68, 427 67,065 | 117,936 | 222,203 | 173,124 4 648, 759 
Chemical plants.......... 59 AS SAA EE 1, 662 1, 972 
Secondary smelters....... 4,107 |.......... 3, 074 279 166 197 7, 823 
Foundries and miscel- 
laneous................. 1, 924 23 20, 299 113 489 4, 128 26, 976 
Total. ciones ida cal 77,067 | 1 824, 617 159, 193 222, 595 173, 779 6,043 | 1 1, 463, 294 
1948: 
Wire mill  _. 13 | 743, 403 E E A, A 43 765, 849 
Brass mila 0- ----- 79, 235 62, 454 92, 850 209, 861 169, 875 TI, 614. 314 
Chemical plants.......... 45 A 055 AA 5 2, 524 3, 229 
Secondary smelters....... 4, 847 |.........- L 411 242 178 127 6, 805 
Foundries and miscel- 
laneous................. 1, 585 216 23, 530 67 355 4, 634 30, 387 
Total. ..oooccooo.... 85,725 | 806,073 | 140,875 | 210,170 | 170,413 7,328 1, 420, 584 
1 Revised figure. 


The following table gives domestic stocks of copper as reported by 
primary smelting and refining plants. Stocks of blister and anode 
copper in transit from smelters to refineries are included with blister 
copper. 

Over-all industry stocks continued to drop in 1948 as new supplies 
again fell short of large consumer needs. 


Stocks of copper at primary smelting and reflning plants in the United States at 
end of year, 1944-48, in short tons 


inda Blister ane Adde Blister mo 
efine materials in 7 efine materia 
Year copper process of Year copper process of 

refining ! refining ! 
IMi PE 81, 000 OS 2... --..l..- 60, 000 213, 000 
1945 ee a dis 130, 000 331, 000 1048 usina 67, 000 183, 000 
MG e 96, 000 254, 000 


1 Includes copper in transit from smelters in the United States to refineries therein. 
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Producers' (smelters and refineries) inventories of crude and refined 
copper, of which only about one-quarter was in the form of refined 
metal, fell 8 percent, aggregating 250,000 tons at the end of the 

ear. 
ý At the end of 1947 the Office of Metals Reserve held 9,986 tons of 
electrolytic and fire-refined copper in cathodes, shapes, and in-process 
copper. No copper remained in Metals Reserve hands at the end of 
1948, having been sold to industry or shipped to the National Strategic 
Stock Pile. 

Fabricators held 379,346 tons of refined copper (including in-process 
metal and primary fabricated shapes) at the end of 1948, according 
to the United States Copper Association, a decline of 10 percent com- 
pared with inventories when the year began. Working stocks were 
reported as 295,958 tons, or virtually unchanged from those on hand 
a year before. After accounting for unfilled purchases of metal, the 
deficiency of stocks in relation to unfilled orders was found to be 
151,060 tons compared with 104,922 at the end of 1947. 

Figures compiled by the Copper Institute show that domestic 
stocks of refined copper increased from 76,035 tons at the end of 1947 
to 96,080 tons at the end of 1948. Inventory data of the Bureau of 
Mines and the Copper Institute always vary owing to somewhat dif- 
ferent bases. Before 1947, & primary reason was that the Copper 
Institute coverage was limited to duty-free copper. "The inclusion by 
the Copper Institute of all copper after January 1, 1947, reduced the 
differences chiefly to variations in individual interpretation. In the 
Bureau of Mines classification, cathodes to be used chiefly for melting 
and casting into shapes are considered stocks in process and not 
refined stocks. 


Stocks of copper in fabricators' hands at end of year, 1944—48, in short tons 


Unfilled pur- 
Stocks of chases of Workin Unfilled Excess stocks 
refined refined cop- Gre e sales to over orders 
copper ! per from customers booked 
producers 

NEE 334, 017 53, 538 289, 160 —187, 259 
IMS o oa ds 375, 618 44, 100 268, 490 —211, 208 
E A e eto EM eei 411, 013 59, 421 286, 418 — 342, 632 
VA cd AN c e mE 423, 432 103, 765 293, 859 — 104, 922 
FURS WEE 379, 346 81, 496 295, 958 — 151, 060 


'UTncludes in-process metal and primary fabricated shapes. Also includes small quantities of refined 
copper held at refineries for fabricators' account. 


PRICES 


Reports to the Bureau of Mines from copper-selling agencies in- 
dicate that 1,377,000 short tons of copper were delivered to domestic 
and foreign purchasers in 1948 at an average price (f. o. b. refinery) of 
21.7 cents & pound or 58 percent above that prevailing for 1942-47. 
The averages for 1942-47 exclude bonuses paid for overquota outputs 
of individual mines, which were first applicable to February 1942 
tonnages; the Premium Price Plan ended June 30, 1947. The history 
x the Premium Price Plan is given briefly in the report of this series 
or 1947. 


882326—950——32 
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Average monthly quoted prices of electrolytic copper for domestic and export 
EE f. o. b. refineries, in the United States, 1947-48, in cents per 
poun 


1947 1948 
Montb Domestic | Domestic Export Domestic | Domestic Export 
f. o. b. f. o. b. f. o. b. f. o. b. f. o. b. f. o. b. 
refinery ! | refinery? | refinery? | refinery! | refinery? | refinery 1 

JANUBTY E 19. 45 19. 270 19. 926 21. 532 
A A 19. 87 19. 349 20. 403 21. 507 
Ee AN 21.12 20. 911 22. 206 21. 531 
A ee 21.37 21. 225 2.315 21. 534 
E A 22. 19 22. 105 23. 591 21. 554 
E AA A 21. 50 21. 348 21. 642 . 006 
JUV oct er 21. 37 21. 226 21. 359 . 668 
A | SE 21. 37 21. 225 21. 326 425 
BSeptember.................... 21.37 21. 225 21. 388 425 
eo EE 21. 37 21. 209 21. 389 425 
November.................... 21. 37 21. 200 21. 460 . 425 
December.................... 21.37 21. 200 21. 488 , 454 
Average for year........ 21. 15 20. 958 21. 624 948 


: As reported by American Metal Market. 
2 As reported by E&MJ Metal and Mineral Markets. 


Average yearly quoted prices of electrolytic copper for domestic and export 
shipments, f. o. b. reflneries, in the United States, and for spot copper at 
London, 1939-48, in cents per pound 


— — | ——— | MM | ——ÓM 


Domestic f. o. b. refinery !....| 11.07 | 11.40 | 11.87 | 11.87 


—— — M gA—À | Máx. | ara — M | á——á | eee 


11. 87 | 11. 87 | 11.87 | 13.92 | 21.15 | 22.20 


Domestic f. o. b. refinery 2.... 10. 965 11.296, 11.797) 11.775) 11.775 11.775, 11. 775. 13.820. 20.958; 22, 038 
Export f. o. b. refinery 2...... 10. 727; 10. 770! 10. 901, 11. 684| 11. 700, 11. 700, 11.700) 14. 701! 21. 624| 22. 348 


London spot 33............... 410. 066 (3) | 6 | ® | (9 | (3) | o | @ lol o 


1 As reported by American Metal Market. 

2 As reported by E&MJ Metal and Mineral Markets. 

3 Conversion of English quotations into American money based on average rates of exchange recorded 
by Federal Reserve Board. 

* Average for 8 months; thereafter, London Metal Exchange dealings suspended. 

$ No quotations. See text for official price changes. 


Copper was in strong demand throughout 1948, but the price 
remained at 21.2 cents a pound for electrolytic copper, f. o. b. refinery, 
until the end of July. Sharp advances in prices for lead and zinc were 
followed by a rise for copper of 2 cents a pound in small producers’ 
prices on July 29. By August 11 all producers were quoting the 
higher price, which prevailed throughout the remainder of the year. 
The average monthly price for export copper, f. o. b. refinery, was 
0.3 to 0.5 cent higher than the domestic price in the first 8 months of 
the year, dropped to 0.225 cent in September-November, and was 
0.254 cent in December. 

London Price.— The official maximum price of the British Ministry 
of Supply for electrolytic copper in the London market was established 
at £132 per long ton (equivalent to 23.73 cents & pound) on July 
14, 1947, and remained at that level until late in 1948. Following 
several advances in the United States price, the British. price was 
raised to £140 per long ton (25.15 cents a pound), effective October 1, 
&t which level 1t continued beyond the end of the year. 
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FOREIGN TRADE ' 


Before World War 11 United States imports and exports of copper 
constituted a well-balanced trade through which the smelting, refining, 
and manufacturing facilities of this country were utilized to treat 
foreign materials and to return refined copper and manufactures of 
copper abroad. Because of the excise tax on copper imported into 
the country, virtually no foreign metal was consumed in the United 
States, the imported copper being treated under bond and thus not 
subject to payment of the tax. "This situation was changed during 
the war, when all copper imported had to be retained for the war 
program ; because the Government became the importing agent during 
this period, the tax was ineffective. In the postwar period industry 
and Government again required all imported as well as domestic 
copper to fill above-normal requirements for the metal, and most of 
the imported copper again was consumed here. To encourage 
imports the excise tax was suspended, effective April 30, 1947—-March 
31, 1949. 


IMPORTS 


Total imports of unmanufactured copper gained 23 percent and 
were at a peacetime peak rate but continued well below records 
established in 1941—45. Total entries of the lower-grade imports were 
little changed in 1948 as compared with 1947; but the more important 
unrefined class dropped 7 percent, while the refined class rose 67 per- 
cent to lead other items by a substantial margin. Quantities of ores 
and concentrates received from the larger suppliers in 1948 differed 
somewhat from 1947; but totals for the two were similar, the greatest 
change being the drop in imports from Peru. In the unrefined grade, 
receipts from Northern Rhodesia were reported in 1948 but not in 
1947; entries from Chile were larger but those from Mexico, Peru, 
Yugoslavia, and the Union of South Africa dropped, and Turkey 
disappeared from the list. Chile's shipments of refined copper to the 
United States rose sharply in 1948, Canada's likewise gained markedly, 
the unusual entry from Japan in 1947 was not repeated in 1948, and 
receipts from Peru dropped. 


Copper (unmanufactured) imported into the United States, 1939-43 (average) and 
1944—48 ! 


[U. 8. Department of Commerce] 


Year Short tons Year , Short tons 
109-45 (average)...........--.--.....- 808,835 || 1940. oi sa tiara E 393, 275 
E EES 785, 211 y AAA A 2 413, 894 
Wg nig ence tesa DHL RI OE 853.196 AAA E Ee 507, 251 


: Data include copper imported for immediate consumption plus material entering country under bond. 
e, 


Revised figur 


Pss on Imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Copper (unmanufactured) imported into the United States, by countries, 1947—48, 
in short tons ! 


[U. S. Department of Commerce] 


Ber eg? ed 
f ack or ac ster Scrap cop- 
Ore (cop- oo coarse co and con- ne in per, fit only 
Country per (CODE per an et for remanu- 
content) content) cement e bars facture; and 

(copper scale and 

content) | verter bars clippings 

1947 
Australia...............---... AN) uui AA slc te 196 
| 20) 1 |: a 337 0,415 AA MS, GE E eek 
Canada sco a cease eee 29 18, 468 2, 126 1, 180 4, 651 
Eege 6, 586 13, 072 321 3 143, 010 250 
Cube on eee eet dan aaan 50 I4 BB AA A eee coe 55 
Crechoslovak AAA AAA elec eee leet S PA l'i APM A 
A AA Ee 132 E A A 
rn RA A A AA PA AA 1,220 lx ce 
MEXICO EE 5, 447 4,158 1, 763 66 62 
Newfoundland and Labrador. |............ E SEPIUS epp TER 42 
e AA eee we tees 387 7, 326 906 2,000 is 
Philippines, Republic of...... (3) APA AA AR 55 
ps AA A AS A E a AA E 
Union a South Africa. ....... 1, 658 65 40| 3H3903|...........- 91 
Yugoslavia. ..... :... S 172 EMMA, O AO INES IIA EE 
Other countries. .............- 169 LAA A Aere eeu 551 
Total -niaii aiiis 14, 665 71, 193 5, 223 149, 482 5, 953 
1948 

Australia.. ..-.--------------- 2 IGE A A EE 801 
EIERE eet 804 5,005 IA AA AO MA 
Ce A IA A hoe Se PPP AAA RR AAA RARO: 1, 137 
A eebe 34 20, 726 813 17, 127 4,749 
Canal Z0n6- 2. eset sec A EA Pate eee A ee eee 173 
Chile... A 5, 052 14, 480 341 230. 288 |..---------- 
CHING A A WEE KE 0, A ME Ve 113 170 
Cue us cono aaa dá 41 185134 A A sends 16 
ORT AAA A ov AB AAA RAI A, AAA 
Malta, Gozo, and Cyprus.....|............ DEE rt MEE orci HER NOTER 
Mexico_..-.-----------------_- 1,011 7, 462 1, 485 947 37 
AA AA AAA E IA | ^ Y EE 239 
Newfoundland and Labrador.|...-......... Os GOO MMC MS ot UM eT ND: 33 
Northern Rhodesia t.---.--...|.---..--.-- 131 14| 18,916 |............]----..--..-. 
Panama, Republic EE, A VE A E, E 101 
AAA eesti 431 4, 582 638 233 EEN 
Philippines, Republic of.....- (2) LN AAN E E EE 
Union of South Africa.....--- 794 1, 636 32| 3,32l |------------ 143 
United Anlagen AA Seege eer eech 113 882 
A A A PA 208. EA PRA 
Other countrles............... 28 297 334 303 853 
d Ku NEEN 8, 197 81, 103 3, 657 249, 124 9, 334 


bo Vë include copper imported for immediate consumption plus material entering the country under 
nd. 

2 Some copper in “ore” and “other” from Republic of tb» Philippines is not separately classified and is 
included with ‘‘concentrates ” 

3 Revised figure. 

4 Tonnages credited to Southern Rhodesia by the U. S. Department of Commerce have been added to 
Northern Rhodesia. 
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EXPORTS 


Refined copper continued in its usual position as by far the chief ' 


copper export class; shipments in 1948 were slightly smaller than in 
1947. Of the larger recipients in 1947, United Kingdom, Netherlands, 
Sweden, and Italy obtained less in 1948, and India, Switzerland, 
France, and Germany received more. Sweden was shipped virtually 
none in 1948. Of the other export classes, the negligible ore and 
concentrates class gained, as did rods, pipes and tubes, wire (insulated), 
and old and scrap. On the other hand, smaller quantities of plates 
and sheets and wire (except insulated) were exported. 


Copper exported from the United States, 1944—48 


[U. 8. Department of Commerce] 


Ore, con- 
bi ides mated 
composi- efine 
tion metal, | copper and Total (except “Other desea cl Grand total 
and unre- | manufac- | copper manufactures’’) UON 
Year fined cop- tures 
per (copper 
content) 
Short tons 
MS Co aur! 237, 515 $101, 837, 979 $102, 697, 400 
E EE 132, 555 5A, 212, 247 , 212, 255 
WAR eT ———— 97, 475 37, 114, 211 38, 586, 873 
IM et apu LEE 196, 999 ; 99, 007, 924 | 2,580, 9 102, 488, 898 
ee 206, 567 209, 040 | 110,801, 691 | 2,249,857 | 113, 051, 548 


1 Weight not recorded. 
3 Less than 1 ton. 


| "7 ` Av ` fe eS DU — BM 3| 


| ans. Ae A8 


A va 


MINERALS YEARBOOK, 1948 


494 


LOR '0W7 ‘ZS | STS ‘LOR 'Sc$| FCO ‘LTE DS Oty See ee THE ‘BOL ‘ES 

(oi 608 "PS v69 ‘OI OFZ '9 
OFZ “9 Lez “1 cog Er 
ELL Z 964 +03 Ose 
gez 601 yc 991 
oez (1) Tr Sp 
Hr 6££ ‘I oul Hr 
yog 01Z 9t 6 
Got Y OF OF 
ISL 181 £I 08 
1£ £ 19 IZ 
129 ‘T TI} ez OST 
eth OL ££ 69 
goz 81 6 9c 
£01 c9 g4 96 
997 8I £9 S68 
90, ‘T [t 88z 869 
ez 206 ‘Z 9 (1) 

(e) 198 (1) Di £e1 
bb 4n 04 9% 
MA = ir I 6 
yI9 “1 sz I 91 
[AT 62 9% 68 
L1 ie [epo SI 
sí Z £84 98 016 
££8 1 19% GH 86 
088 ‘9 Hr Let 96 
££8 GI L 61 
Ly I 0% ec 
899 ‘g GC IIT TIS 
Tr 801 C91 892 
Kai I Z 99 
OFS ‘T GLP 1g (GA 
OL D Ul OL 

$91n398] 9189 (pei sjeoys seqni 


-nugu Jed | puse oJpA 
-doo 19910 | pejepnsu 


- 


3490 
ell 


a | POS ONS | ees sod} 


101 ‘8 869 ZHI 


AD y 9 


delos 
put plo 


*s1eq ul 
peuge 


£5 Z 


*P9PJ0991 10u 14210 A t 


Hoi | Ve) sse y 


------L--------------------------------------------L- 7"v[9nzoua A 


a ee SARS A dp RN DA AAA E au ATI) 


ët CARR delt NEE D ENEE Met Ee -mopu paun 


Ce E e A vuy yin0g Jo uoun 
A EE ii a c EU ÁKoxun,] 


DEE pus[192]1 8 


degen Kätt gd A -8/q81y pneg 
A aaa [8303104 


A EE EE jo onqnday 'seujddimuaq 


it il | AAA RETRATA TA ee RA DRA nad 
EE ato eii E ae eee E E Jo 2atopdat *eureugq 
exci de = s AM ir | he EE E — MAY E QUIS Ir QoS SEE a MMC zr. ÁSAJON 


hehe) | ee re Aë dee T ui ap T Lec c A o ae d xX1euruo(Tq 


em wm wm vm mm mm mm wm mm mm mm mp q pp wm wm mm vm mm mm mm mm mm mm mm mm PELLE rm ms 


(quajuoo Zo 


-doo) 1oddoo 
peugarun 
pus ‘peou 
uormjrsod 
-u109 ‘59}81} 
-u39uoo *o1() 


SU0} 11018 UJ ‘SPE, 'Seununoo Aq 'se3e3g porun OY} Go pejiodxe leddoy 


[901eururo;) jo 3ueurz1edeq ^g ^a] 


Digitized » Google 


COPPER 405 


Brass and bronze exported from the United States, by classes, 1947-48 
[U. S. Department of Commerce] 


1947 1948 
Class u— — SS DÀ 
Short tons Value Short tons Value 

| E014 6) e hee 1, 287 $521, 433 424 $191, 240 
Serap and O10 WEE 3,157 | 1,061, 627 6, 584 2, 247, 385 
Bars and rods... enert Geet eeneg Dieter ed Rent mma 5, 336 2,872, 470 2, 026 1,326, 540 
Plates and sheets... .2 22 LL c LLL LL ll ll ll lll. 5,976 4, 224, 152 3, 931 2, 966, 531 
Pipes and tubes... getest uerteelt 2, 895 2,345, 650 2, 484 2, 303, 487 
AA O E eu eens 467 A 595 1, 031, 969 
Plumbers’ brass good8....... 2... ..-. LL c e e LLL lel. ], 885 4, 085, 322 1, 504 3, 384, 099 
Wire of brass or bronze. 3,201 | 3,257, 442 2, 455 2, 638, 524 
Brass wood screwS....-....----------.----------------- (1) 185, 082 e 138, 850 
Hinges and butts of brass or bronze. ................... (1) 239, 750 l 232, 818 
Other hard ware of brass or bronze... (1) 1, 388, 781 tn 774, 014 
Other brass or bronze manufactures._.....-...........-. (1) 6, 841, 834 1 5, 160, 495 

yo EEN (1) 27, 801, 407 () 22, 395, 952 


! Weight not recorded. 


Unmanufactured brass (ingots, bars, rods, plates, and sheets) exported from the 
United States, 1944-48 


[U. 8. Department of Commerce] 


Year Short tons Value Year Short tons Value 
Au TEE 128, 852 $46, 610, 439 || 19047............---. 2... 12, 599 $7, 618, 055 
EA E 33, 781 11,833,013 || 1948...................- 6, 381 4, 484,311 
A epee en nee 8, 990 3, 857, 117 


Copper sulfate (blue vitriol) exported from the United States, 1944-48 


[U. S. Department of Commerce} 


Short tons Value 
1044 A 28, 922 $2, 843, 941 || 1947... .........-..-...- $4, 099, 551 
A 34, 967 3, 419,332 A E MR 6, 514, 960 
WAG te ee, 41,345 4, 076, 850 


WORLD REVIEW 


The leading copper-producing countries of the world, with the 
exception of the United States, had larger outputs in 1948 than in 
1947. "There is, as usual, question regarding the U.S. S. R., for which 
precise data are not obtaingble, but doubtless production rose in that 
country also. The drop in the United States resulted from the strike 
at the country's leading mine—the Utah Copper—from October 24 
through the remainder of the year. Altogether a small increase in 
world production is indicated. 
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World mine production of copper, 1942—48, in metric tons 
[Compiled by B. B. Mitchell] 


Country 1942 1943 1944 1945 1946 1947 1948 
North America: 
Canada...................- 273,815| 260,900} 248,145)  215,416| 166,892; 204,897; 217, 614 
2 A eed ESR 18,916 6, 405 , 584 , 067 11, 323 13, 729 16, 299 
Mexico...................-. 51, 379 49, 774 41, 302 61, 680 61, 054 64, 811 59, 076 
Newfoundland............. 5, 669 5, 021 4. 693 4, 458 


5, 666 : 3, 853 4, 126 
United 8tates.............. 979,811|  989,568|  882,277|  701,164| 552,234) 768,892) 757, 326 


—— —  — | o M —Ó——— |. ———M— M——— | .———M—MÀ—À | ——————M———— | ———— —— 


Total North America....| 1,319, 587| 1,312, 316| 1, 183, 329, 992,010, — 795, 961| 1, 056, 182; 1,054, 441 


——M— | ———— | ——————— — | —————— — | ——— ————— —— | ———— ———— 
LM NS, —————————— I ——————I|L——————IL——————É— 


Bolivia Laos 6, 376 6, 011 6, 170 6, 097 6, 127 6, 241 6, 616 
AA 489, 158 509, 378 498, 520 446, 398 358, 848 414, 478 448, 289 
Ecuador 31.................. 1, 587 4, 418 3,720 3, 289 2, 699 20 482 
Po e icono 35, 332 33, 407 32, 396 31, 916 24, 592 22, 492 18, 068 
Total South America..... 532, 453 553, 214 540, 806 487, 700 392, 266 443, 331 473, 455 
Europe: 
Austria... 982 1, 365 1, 500 320 125 259 082 
Finland...................- 16, 102 16, 363 15, 841 14, 978 13, 550 15, 409 23, 326 
IF 317 149 82 327 353 7 (3) 
Germany $................. 23, 000 21, 600 23, 500 e) $18,300| 517, 500 6 364 
Hungary.................-. 980 910 1 750 (3 160 4300 (3) 
Italy A A s 4, 082 7 2. 540 363 2, 177 (3) 3 (3) 
IN 15, 471 16, 248 14, 462 5, 203 12, 249 14, 707 13, 625 
Bpalu E eegene 10, 700 11, 100 11, 000 8, 300 ,600| 411, 800 
Sweden................-.... 18, 056 17, 832 16, 121 14, 926 15, 302 13, 144 16, 329 
U.8.8. RA, 135, 000 130, 000 135, 000 140, 000 150, 000 165, 000 i 
Yugoslavia .....---------- 32, 000 27, 000 22, 700 (3) (3) (3) (3) 
Total Europeit 257, 000 245, 000 241, 500 205, 000 240, 000 260, 000 290, 000 
Asia 
China 1 , |. ...... ....... 1, 255 1, 146 1, 030 623 947 915 472 
Cyprus PA ME 5,177 174221 AP 12, 681 15, 735 
Formosa..................- 5, 067 6, 020 3, 985 (2) (3) (3) 1,183 
Md cos 6, 706 6, 909 6, 706 6, 230 6, 060 5, 462 6, 316 
Indonesia.................- 60 (3) (3) 3 3 
(N a: Y lacados db 12 83,058} 13 04, 729| 13 86, 842 27, 984 17,173 21, 892 25, 765 
Korea (South)............. 13 1,160 2, 052 2, 720 1, 251 22 389 
Philippines, Republic of... (3) (3) (3) B) V eet dere 2, 502 3, 350 
TUKOY oiae unaii 8, 257 10, 000, 210 11,050 10 9, 858| 10 10, 050) 19 10, 080 12, 367 
U.S EE (9) (°) (9) (OI (9) (9) (°) 
Total Aeaiainu 113, 000 135, 000 116, 000 48, 000 37, 000 56, 000 67, 000 
Africa: 
Algeria....................- (3) 5 44 A PARA ARA 
Belgian Congo... 165, 38 156, 850 165, 484 160, 200 143, 885 150, 840 155, 481 
French Morocco............ 267 227 635 43 60 67 449 
Portuguese West Africa..... 234 224 71 52 88 28 394 
Rhodesia: 
Northern............... 10 250, 564 258, 410 225, 685 199, 337 191, 546 197, 288 226, 472 
Southern............... 20 5 (3) 
South-West Africa * ....... 1, 600 5, 000 (A AAA RN 3,100 10, 800 
Union of South Africa...... 24, 583 22, 731 22, 869 24, 016 26, 980 29, 330 29, 450 
Total Atten 443, 206 443, 467 414, 793 383, 724 362, 559 380, 653 423, 046 
Australia....................... 20, 729 24, 716 28, 506 21, 914 18, 040 13, 334 13, 440 
World total *14........... 2, 686, ad 2, 714, 000; 2, 525, 000) 2, 141, ud L 846, ui 2, 210, 000, 2, 321, 000 


1 Copper content of exports. 

3 United States imports. 

3 Data not available; estimate by authors of chapter included in total. 

* Approximate production. 

! British and Russian zones only. 

* Bizonal area. 

Y January to June, inclusive. 

8 According to Yearbook of American Bureau of Metal Statistics. 

* Output from U. S. S. R. in Asia included with U. 8. 8. R. in Europe. 

1? Smelter production. 

11 Data represent areas designated as Free China during the period of Japanese occupation. 
1 Preliminary data for fiscal year ended March 31 of year following that stated. 
13 Incomplete data. 

M Includes estimate for Burma. 
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World smelter production of copper, 1942-48, in metric tons 
[Compiled by B. B. Mitchell) 


Country 1942 1943 1944 1945 1946 1947 1948 

North America: 
Canada. cora esas 1 244, 40| 1232,740| |! 224,049) 1198, 427] 1151,434|  179,997| 192,624 
MexiCO. A AA 44, 729 43,013 32, 974 53, 287 52, 371 58, 475 48, 761 
United States ?.....-------- 1,111,458, 1,103, 918| 1,022,382; 784,173|  $592,229| 857,007, 839,550 
Total North America....| 1,400, 227| 1,379, 671| 1, 279, 405| 1,035, 887| — 796,034| 1,095,479; 1,080, 935 
——————— [LI IJLIMÀAM——————L——————————L———————L—RÓ——————D—L 

South America: 

¡A sues eee 477,733, 489,320} 489,906) 440,289) 351,989; 400,161) 424, 866 
Ecuador? eege éng cl LR 4, 030 3, 708 3, 285 A A 
Pert A een 29, 473 28, 215 26, 888 25, 550 19, 595 17, 824 12, 809 

Total South America..... 507, 206} 521, 565| 520,502!  469,124| 374, 243|  426,985| 437,675 

Europe MGE eee a O: (DOS: ee Mo 
Austria... 2, 761 5,711 6, 051 1, 454|.........- 378 
Belgium 4. 16, 950 18, 320 MANO eee cee A AS (5) 
Finland.................... 13, 263 15, 535 6, 756 13, 686 20, 952 21, 087 18, 555 
France 140 82 20 25 2 5) (5) 
Germany..........-.....-- 738,300| 731,300| 724,000 ($) 8 38, 809| $9 32, 016| 89 62, 244 
MALY A A 878 1,172 279 2, 181 526 5820 (5) 
Norway-_..-.---------- 8 4, 597 2, 014 937 1, 692 7, 549 7, 920 8, 674 
Rumania.................- 70 (5) 1,116 (5) ( 
0 uror ep ST 11, 590 10, 952 10, 891 6, 268 9, 917 17, 287 20, 776 
Sweden. ...............-2..- 15, 147 15, 938 15, 062 18, 249 14, 471 14, 258 15, 457 
U.S. S. E MA 135,000| 130,000) 135,000} 140, 150,000|  165,000| 180,000 
Yugoslavía................. 32, 000 P , 700 (5) ( (5) (4) 
Total Europe?19. ..... 271,000| 258,000) 226,000, 215,000} 265,000  278,000| 335,000 
Asia: 
ds: cic Eoi prias 1],225| 11,146) 111,030 623 947 915 472 
W918. aida 5, 968 6, 198 5, 822 6, 096 6, 412 6, 426 5,957 
E EE 12 102, 062, 12 119, 858) 12 102, 352 45, 737 23, 043 36, 812 54, 330 
eh EE 4,330 4, 554 5,193 13 427 13 527 13 392 13 514 
JUST AA A ees 8, 258 9, 730 11, 050 9, 858 10, 050 10, 080 10, 979 
Total Asia *%__.. 121, 900,  141,500| 125,500 62, 800 41, 000 55, 000 72, 252 
Africa: 
Belgian Congo............. 165,038, 156,850) 165,484 160,200,  143,885| 150,840) 155,481 
Northern Rhodesia......... 250, 564) 255,027 224, 397 197,192} 185,607] 195,610) 217,044 
Union of South Africa...... 23, 877 22, 150 22, 397 23, 665 26,723 29, 026 28, 993 
Total Africa-......--..-.. 440, 379|  434,027| 412,278) 381,057, 356,215; 375,476) 401,518 
Australia .oooooocccoooonemm..-- 25, 004 20, 785 20, 217 20, 827 23, 023 19, 613 13, 305 
World total? 2, 766, 000, 2, 756, 000) 2, 584, 000, 2, 185, 000; 1, 856, 000, 2, 251, 000, 2, 341, 000 


1 Copper content of blister produced. 

3 Smelter output from domestic and foreign ores, exclusive of scrap. Production from domestic ores only, 
exclusive of scrap, was as follows: 1942, 987,004; 1943, 991,492; 1944, 910,245; 1945, 710,073; 1946, 543,996; 1947, 
132,780; 1948, 764,278. The diversion during the war of Belgian Congo matte from its previous destina- 
tion, Belgium, for resmelting in the United States resulted ín some duplication. The movement ended in 


1945. 

3 United States imports. 

‘ Figures represent blister copper only. Belgium reports a large output of refined copper which is not in- 
eluded above as it is believed produced principally from crude copper from Belgian Congo and would there- 
fore duplicate output repo under the latter country. 

$ Data not available; estimate by authors of chapter included in total. 

* Exclusive of material from scrap. 

1 E production. 

f Includes scrap. 

* Bizonal area. 

* Output from U. 8. 8. R. in Asia included with U. 8. 8. R. in Europe. 

n Data represent areas designated as Free China during the period of Japanese occupation. 

u Preliminary data for fiscal year ended Mar. 31 of year following that stated. 

B South Korea only. 
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Canada.—Mine and smelter output of copper in Canada rose 6 and 
7 percent, respectively, in 1948. The gains marked continuations 
from low points reached in 1946. Following decontrol in June 1947, 
the price of copper rose to 21% cents a pound, delivered Toronto or 
Montreal. On August 3, 1948, the price was raised to 23% cents, 
which remained in effect through the remainder of the year. Labor 
supplies more nearly filled needs in 1948 than in a number of preceding 
years. Consumption of refined copper was 107,353 tons in 1948 
compared with 109,210 tons in 1947, or more than double the prewar 
rate. 


Copper produced (mine output) in Canada, 1944-48, by Provinces, in short tons 


A 1948 (pre- 

Province 1944 1945 1946 1947 liminary) 
British Columbíia.........................- 18, 152 12, 876 21, 855 

Manitobe 2-2 21,939 20, 563 19, 251 15,316 

Ontariós. o Eer 142, 654 119, 726 89, 712 113, 934 118, 795 
Eeer 54, 027 51, 342 34, 899 42, 561 48, 348 
Saskatchewan. ......... 2. LLL lll. cL cll. 36, 757 32, 950 31,356 33, 151 31, 479 
Northwest Territories... ocummac| PARA PRE A MN 
Total AAA So seeders een 273, 535 237, 457 183, 968 225, 862 239, 880 


More than half of the mine output of copper in Canada usually 
comes from the nickel-copper ores of the Sudbury district, Ontario; in 
1948 the proportion was 50 percent. The International Nickel Co. of 
Canada, La is the largest copper producer in Canada. Inasmuch as 
nickel is the chief value in the ore, conditions in the nickel market have 
an important bearing on the company rate of copper production. 
Heavy demand for copper in the war and postwar years constituted a 
drain on reserves, and plans were made for economic recovery and use 
of lower-grade underground ore. The tonnage of ore mined in 1948 
(10,866,862) was slightly more than in 1947 and nearly double the 1938 
rate. Proved ore reserves, nonetheless, rose to 246,177,000 short tons 
at the end of 1948 from 221,843,000 at the end of 1947. The nickel- 
copper content at the end of 1948 was 7,503,000 tons, a gain over 
7,171,000 tons a year earlier. Underground development totaled 
84,152 feet in 1948 compared with 54,790 in 1947, bringing the total 
footage of underground development to 1,323,660 (250 Al Copper 
sales amounted to 109,565 tons compared with 110,336 in 1947. 
About 52 percent in 1948 was sold in Canada and 48 percent was 
exported. The Falconbridge Nickel Mines, Ltd.—the other important 
producer in Ontario—hoisted 821,284 tons in 1948 compared with 
730,965 in 1947. Ore reserves at the Falconbridge mine were 8,098,- 
500 tons, averaging 1.63 percent nickel and 0.88 percent copper, and 
at outside holdings (including the McKim mine) were 5,909,000 tons, 
averaging 1.88 percent nickel and 1.02 pcne copper. The McKim 
mine 1s expected soon to become a regular shipper of ore to company 
treatment plants. 

Quebec was as usual the second most important copper-producing 
Province in 1948, supplying, however, considerably less than half as 
much copper as Ontario. Noranda Mines, Ltd., is an outstanding 
producer in Quebec. A total of 977,403 tons of ore was hoisted at the 
Horne mine; 603,516 tons were milled, and 509,401 tons of ore and 
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concentrates were smelted. The smelter also treated 327,049 tons of 
custom material. Copper output for the Horne mine was 21,866 tons 
out of & total smelter output of new copper of 48,878 tons. In addi- 
tion to copper, the Horne mine produced 142,273 ounces of gold and 
437,493 ounces of silver. Developed ore reserves above the 2,975-foot 
level were 4,528,000 tons of sulfide ore averaging 7.16 percent copper, 
14,000,000 tons of sulfide ore averaging 0.67 percent copper, and some 
siliceous fluxing ore. The property of the Quemont Mining Corp., 
Ltd., which adjoins the Horne mine and in which Noranda has a 
substantial interest, it is said, will soon be & large-scale producer of 
gold, copper, and silver. A total of 236,844 tons of ore, containin 
2.85 percent copper, 8.12 percent zinc, and 0.035 ounce of gold an 
2.66 ounces of silver per ton, were milled by Normetal Mining Corp., 
Ltd. "The copper concentrate produced was smelted at Noranda, and 
the zinc concentrate was shipped to the United States. Estimated 
ore reserves were 1,625,900 tons of ore containing 3.51 percent copper 
and 7.67 percent zinc. Waite Amulet Mines, Ltd. (controlled by 
Noranda), milled 422,785 tons of ore in 1948, containing 22,256 tons of 
copper, 14,521 tons of zinc, 12,460 ounces of gold, and 418,826 ounces 
of silver. A small quantity of ore was hoisted from the Waite mine, 
reported exhausted the year before. Completion of mining of known 
ore at the “C” and “F” shafts was reported to be expected by the end 
of 1949. Reserves at Amulet Dufault were reported as 1,251,204 tons 
of ore averaging 5.67 percent copper and 4.06 percent zinc, and 113,200 
tons averaging 1.8 percent copper and 6.5 percent zinc. Canadian 
Copper Refiners, Ltd., controlled by Noranda, produced 95,410 tons 
of copper compared with 88,930 tons in 1947. The extension pro- 
gram, which will increase refinery capacity by about one eighth and 
provide for production of special shapes, was scheduled for completion 
in June 1949. 

The copper produced in Saskatchewan and Manitoba comes frow 
the Hudson Bay Mining «€ Smelting Co., Ltd. (Flin Flon mine), and 
Sherritt Gordon Mines, Lid. A total of 1,865,835 tons of ore, averag- 
ing 2.30 percent copper, 5.0 percent zinc, and 0.084 ounce of gold and 
1.32 ounces of silver to the ton, was mined and milled at the Hudson 
Bay property. The copper smelter treated 371,181 tons of Hudson 
Bay ores and concentrates and 45,182 tons of custom concentrates. 
Shipments to the refinery for company account were 39,799 tons of 
copper, 127,007 ounces of gold, 1,889,718 ounces of silver, and 138,597 
ounces of selenium. Life of the mine of Sherritt Gordon Mines, Ltd., 
at Sherridon was prolonged by prevailing high prices for copper and 
zinc, making it possible to mine certain narrow and low-grade sec- 
tions of the ore body not included in ore reserves. Company esti- 
mates place exhaustion of the ore body at about the end of 1950. Ore 
milled totaled 458,325 tons yielding 9,988 tons of copper, 5,352 ounces 
of gold, 171,856 ounces of silver, and 11,159 tons of zinc concentrate. 
No new ore was found, so ore reserves were reduced by the tonnage of 
ore produced minus the mined marginal ore not counted as reserves. 
Reserves were 762,100 tons, averaging 2.55 percent copper and 1.99 
percent zinc. Development work at the Lynn Lake property was 
continued. No new reserves were developed, the total at the end of 
1948 remaining 8,300,000 tons, averaging 1.514 percent nickel and 


500 MINERALS YEARBOOK, 1948 


0.687 percent copper, plus 153,000 tons, averaging 1.113 percent 
copper and 2.491 percent zinc. 

Chief producers in British Columbia are the Granby Consolidated 
Mining, Smelting € Power Co., Ltd., and the Britannia Mining & 
Smelting Co., Ltd. 

Exports of ingots, bars, and billets from Canada in 1948 as com- 
pared with 1947 were as follows, by countries of destination, in short 
tons: 


Destination: 1947 1948 
United Kingdom- -.-.-----2---------------------- 55, 740 63, 493 
A ceci e e E 1, 054 18, 085 
FTANCE 2221s cw euis Scd E SE E Eee a 12, 152 14, 098 
Czechoslovakia. ------------------------------- 3, 57 6, 411 
Switzerland nani da 1, 903 4, 120 

ee ee AMO 2, 992 2, 936 
Netherlands... SE 2, 904 2, 497 
QIANG nse i a das a 2, 295 
e EE 6, 243 
Other countries_._..._..__.-_--_.-.-_-.-___--..-- 9 2, 174 
A II E A AN 87, 478 116, 169 


Exports of copper in ore totaled 28,555 tons, of which 22,624 went to 
the United States, 5,346 to Norway, and 585 to the United Kingdom, 
compared with 29,093, 23,092, 5,499, and 502 tons, respectively, in 
1947. In addition, 28,639 tons of rods, strips, sheet, and tubing and 
5,236 tons of scrap were shipped from the country compared with 
20,484 and 5,694 tons, respectively, in 1947. 

Chile.—Mine output of copper rose 8 percent in 1948, and smelter 
roduction likewise was higher, gaining 4 percent; the former was the 
argest since 1944 and the latter since 1945. There was a growing 

shortage of all classes of underground labor and skilled workmen. 
Under martial law which continued in effect at all the larger mining 
centers, labor relations were said ? to have remained peaceful through- 
out the year. An improvement in discipline and efliciency was noted. 

At the Braden mine of the Kennecott Copper Corp., 9,603,379 
short tons of ore, assaying 2.22 percent copper, were mined and 
milled. Smelter output was 164,252 tons of copper, an increase of 
25,780 tons over 1947. A planned pipe line, 6 feet in diameter, to 
carry water discharged from the Pangal power plant turbines to the 
Coya power plant, a distance of 7 miles, will permit generation of 
several thousand kilowatts and make possible Ee increased 
copper production in periods when power is a factor controlling out- 
put. Converter capacity is another limiting factor, but the planned 
installation within & few months of mechanical tuyére punchers, 
recently developed at Kennecott's Nevada unit, should relieve this 
condition in part. 

The Chuquicamata mine of the Chile Exploration Co., & subsidiary 
of the Anaconda Copper Mining Co., produced 229,285 short tons 
of copper in 1948 compared with 243,565 tons in 1947. "The 1948 
report of the latter company outlined plans for the installation of new 
mining and reduction methods at the mine, necessitated by the 
change in the nature of ore to be treated in the future. The report 
states as follows: 


* Kennecott Copper Corp. 1948 Annual Report to Stockholder 
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The ore occurs in three general subdivisions namely oxide, sulphide, and a 
mixture of both. From the beginning of operations in 1915 to the present, the 


recovery of copper has been exclusively by leaching from oxide ore and from the - 


oxide content of mixed ore. The copper bearing solutions are electrolyzed and 
the cathodes are melted and cast into wirebars and cakes of the weights and sizes 
demanded by the trade. 

While substantial tonnages of oxide ore remain in the mine, in order to provide 
for the future operation of the property it has become necessary to begin the 
construction of plant facilities to process the extraction of copper from sulphide 
ores and the sulphide content of mixed ores from which the principal future 
production of copper will come. 

The processes to be used in this operation are standardized and the first units 
of the plant will consist of a concentrator, a smelter and a converting plant. 
These plants, together with 12 miles of railroad lines, a 45-mile water supply line 
capable of delivering 40,000 tons of water per day, additional housing for employees 
and miscellaneous facilities are estimated to cost $70,000,000. Operations 
should begin in 1952. These units coupled with the operation of the oxide plant 
will maintain the rated capacity of 540,000,000 pounds of copper per year. 

The plants are so designed that future extensions may be made to maintain 
or increase production as the available supply of oxide ore diminishes and as 
economic conditions and metal demand may require. 


At the Andes property 74,529 short tons of copper were produced, 
compared with 65,075 in 1947. 

Difficulties in obtaining deliveries of equipment are delaying con- 
struction of the Paipote smelter. 


Exports of the chief copper classes, by countries, are shown as 
follows, in metric tons: 


Standard 
(furnace 
Electrolytic refined) Total 

United States. ooo. 143, 162 124,769 267, 931 
¡AA AA 19, 897 10, 516 30, 413 
A A ee 3, 301 26, 671 29, 972 
A A EA SA 11, 364 18, 239 29, 603 
Czechoslovakia 22 222 L Llc c cL eee eee 3, 960 8, 103 12, 063 
ren ET I ld olo e ihe Se ra E LE I2 03r 2222352 12, 031 
Mni AAA oe E AE 4, 514 5, 354 9, 868 
e o ii t ee 5d0] ais 7, 161 
Switzerland_......._.-------_-_------------ 2, 843 3, 433 6, 276 
A cc ot ects fe de ce eue eA OL. 1, 000 2, 185 3, 185 
Aetherlands ogous Sacto ihe ae 2, 438 oo ss 2, 438 
MaN EE 1, 000 1, 000 
Sa KEE 263 erra 272 
SE EE 2537 EEN 253 
Other countries... o ooo. 1, 134 1, 000 2, 134 
TOG MA, A AA 213,330 201,270 414, 600 


Finland.—Mine production of copper was at a high rate during the 
war and gained in postwar years, reaching a new all-time peak in 
1948. Smelting and refining operations were curtailed by the war 
but rose markedly thereafter, establishing a new high record in 1947. 
The Finnish Government-owned company, Outokumpu Oy., operates, 
in addition to certain minor mines, the Outokumpu copper mine, near 
Joensuu in eastern Finland, one of the largest copper deposits in 
Europe. According to a recent report, reserves at the Outokumpu 
deposit are thought to be large enough to support production at the 
present rate for 35 years. The company is integrated, having facil- 
ities to handle production from ore through the manufacture of semi- 


! Kaukokallio, E., Operations of Finnish Mining Company, Outokumpu Oy., 1939-47: American Legation 
Rept. 52, Helsinki, Finland, May 12, 1948, 4 pp. 
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finished products. Capacity was increased in the fall of 1945 to 
2,000 metric tons of crude and electrolytic copper a month. Capacity 
at the Outokumpu mine is 600,000 tons of ore annually; output was 
441,300 tons in 1945, 436,400 in 1946, and 511,496 in 1947. Produc- 
tion of copper is shown in the world tables. Copper produced in 1947 
was distributed as follows: 9,187 tons for the war-reparations indus- 
tries, 2,328 tons for export, and 4,625 tons for domestic consumption. 
The latter, according to the report, was far below normal demand; 
consumption approximated 9,000 tons before 1939. 

Germany.—According to a recent report,* the output of electrolytic 
copper in Bizonia is to be doubled from the current rate of about 50,000 
tons annually to 100,000 tons in 1952-53. "These figures compare 
with 209,700 tons for all of Germany in 1936, of which 126,900 were 
from Bizonia. Consumption in 1952-53 is expected to be 150,000 
tons compared with 292,300 tons in all of Germany in the base period 
and 137,500 in the Bizone area. Imports in the 1952-53 year are 
expected to be 50,000 tons compared with 127,500 and 10,700 tons, 
respectively, for all of Germany and for Bizonia in 1936. 

Japan.—A comprehensive report covering copper resources in Japan 
was published * in 1948. The report was summarized as follows: 


Japan has been the chief copper producer in the Orient for 1,200 years. Until 
World War I, it was the second largest producer in the world, although production 
was seldom more than one-tenth as much as in the United States. When huge, 
cheap producers were developed in Chile, Africa, Canada, and other countries, 
the relative position of Japan dropped to seventh, but its trade in the Orient was 
maintained. Japan's total copper production from antiquity through 1946 is 
estimated at 4,500,000 metric tons, plus-or-minus 25 percent. 

Unstable economic conditions in Japan since the end of World War II make it 
difficult to determine the true position of the Japanese copper industry. Lack 
of coal and coke has reduced copper smelting to one third of capacity, and inflation 
makes any quotation of ricco and costs of temporary interest only. The limita- 
tion of foreign trade and the lack of a foreign currency exchange rate make im- 
possible the conversion of prices into terms of more stable currencies. Therefore, 
this investigation has utilized the long-term records of Japan's copper industry 
to evaluate its competitive position in the world and the possibilities for the future. 

Before World War II, copper was produced by the largest units in Japan at a 
net cost generally below the New York price. This was due chiefly to the devalu- 
ation of the yen; but these copper-producing units benefited also from tariff 
protection, and they realized tremendous profits for many years, For several 
years the income of one large unit was double the sum of its expenses. 

The reason for Japan's mining success has been the efficiency of Japanese 
manual labor on the basis of cost per unit of output. Manual labor is particularly 
suited to the narrow veins common to Japanese copper mines. The attitude of 
the new labor unions will be a large factor in determining whether Japan continues 
to produce copper. With their new power, if unchecked, the unions could price 
themselves out of the copper industry. 

The importance of cartels and subsidies in the Japanese copper industry has 
been overemphasized. A cartel (the Suiyokai) did exist, but its price-fixing 
activities were distinctly limited by the overwhelming weight of the world market. 
It did, however, eliminate underselling among the five large Japanese producers. 

Most of the copper is obtained from three main types of deposits—pyritic 
replacement, quartz or chloritic vcins, and complex sulfide-sulfate replacement 
deposits called “kuroko” (black ore) or '"kuromono." The last type is believed 
unique among the world's mineral deposits. 


í Metal Bulletin (London), Proposed Expansion of German Nonferrous Metals Production Under Mar, 
shall Plan: No. 3356, Jan. 7, 1949, p. 8. 

5 Bureau of Mines, Mineral Trade Notes: Copper in Japan, vol. 26, No. 5, Spec. Supp 26, May 1948, 72 pp. 
Taken from Copper in Japan, SCAP report 106, Tokyo, 1948. 
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Total ore reserves have been estimated as follows for 1946: 


Copper con- Percent 
Class one mie roneo: tent, metric | accuracy, 

pp tons plus-or-minus 

A EE 36, 000, 000 1.3 480, 000 20 

Probable rai , 000, 1.4 350, 000 35 
o A A mU mE maii E 31, 000, 000 1.4 420, 000 

Exploration prospects..............-.-.--..-------- , 000, 2.2 1, 500, 000 80 

Total AA AAA 160, 000, 000 1.7 2, 750, 000 45 


The proved reserves are adequate for 7 years' production at the average rate 
of the 1920's and early 1930's. | 

The treatment processes for Japanese copper are notable for the proportion 
obtained by hand picking, although flotation mills are common. Smelter feed 
is low-grade, compared to American standards, but blast furnaces require coarse 
sizes, which has favored hand-sorted ore even though the average grade is only 
9 percent copper. 

Northern Rhodesia.—Mine production rose 15 percent and smelter 
output 11 percent in 1948; the former was the largest since 1943 and 
the latter since 1944. Inadequate rail facilities, leading to coal 
shortages, continued to impede capacity operation, and a number of 
total or partial shut-downs were experienced during the year. Labor 
relations, however, improved and efforts toward solving the rail 
problem continue. 

Rhodesia Copper Refineries, which now operates the electrolytic 
refinery origin erected and operated by Rhokana Corp., Ltd., 
expects to oplei its present expansion plans by the middle of 
1950.6 Its original capacity of 32,000 long (36,000 short) tons was 
increased to 62,000 (69,000) in 1940; and, when present extensions are 
completed, capacity is planned to be about 124,000 (139,000) tons— 
large enough for both Rhokana and Nchanga to have their entire 
output for sale in the form of electrolytic copper. 

A total of 2,899,000 short dry tons of ore, containing 2.26 percent 
copper, was mined at the Ronn Antelope mine in the fiscal year ended 
June 30, 1948, or 19 percent more than in the preceding 12 months. 
Production of blister copper amounted to 57,968 short tons in 1947—48 
compared with 55,598 tons in 1946-47. Ore reserves at the end of 
June 1948 were estimated at 95,017,471 tons, containing 3.26 percent 
copper, a reduction of the entire production during the year. 

The Rhokana Corp., Ltd., produced 106,254 (98,275 in 1946-47) 
short tons of copper in the year ended June 30, 1948, of which 13,108 
(12,700 in 1947) tons were Ñ kana blister copper, 28,843 (24,096) were 
Nchanga blister copper, and 64,573 (61,479) were Nkana electrolytic 
copper. Ore reserves at the end of June 1948 totaled, in the Nkana 
north ore body, 32,879,700 short tons containing 3.23 percent copper, 
in the Nkana south ore body 20,165,000 tons containing 2.78 percent 
copper, and in the Mindola ore body 57,128,200 tons containing 3.67 
percent copper—a grand total of 110,172,900 tons containing 3.37 
percent copper. 

The extension program at Nchanga—to increase production from 
27,000 to 64,000 long (30,000 to 72,000 short) tons—according to the 
company report to stockholders, may reasonably be expected to be 


! Mining Journal (London), Rhokana Corporation: Annual Review Number, 1949, April 1949, p. 149. 
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completed by the end of 1950. According to the Yearbook of the 
American Bureau of Metal Statistics for 1948, reserves at the Nchanga 
mine in 1948 were 140,866,000 short tons, averaging 4.66 percent 
copper. 

Mufulira Copper Mines, Ltd., produced 59,763 short tons of copper 
n the year ended June 30, 1948, compared with 53,198 tons in the 
previous 12-month period. Ore reserves on June 30 totaled 
148,060,600 short tons, averaging 3.85 percent copper, in the Mufulira, 
Chambishi, and Baluba mines. The company plans construction at 
Mufulira of an electrolytic refinery with an initial capacity of 36,000 
long (40,000 short) tons. Production of cathodes in 1952 is anticipated. 

Peru.— Production (mine) of copper declined from 22,492 metric 
tons in 1947 to 18,068 tons in 1948. The new electrolytic refinery of 
the Cerro de Pasco Copper Corp. at La Oroya was completed during 
the year, and cathode production was begun in October. "The cor- 
poration produced 16,810,037 pounds of copper from corporation ores 
and 11,428,442 pounds from other sources, & total of 28,238,479 
pounds, in 1948 — declines from 21,565,664, 17,354,759, and 
38,920,423 pounds, respectively, in 1947. The absorption of 5,000,000 
pounds of copper as basic inventory in the new refinery, & nonrecurring 
item, and other factors (including a furnace failure at the smelter), 
are said by the corporation to explain the drop in output in 1948. A 
substantial expansion appeared in prospect for 1949. "The corpora- 
tion operates mines at Cerro de Pasco, Morococha, San Cristobal, 
Casapalca, Yauricocha, and Julcani; concentrators at Cerro de Pasco, 
Morococha, Casapalca, and Mahr; and copper and lead smelters at 
La Oroya, where also are plants for the production of refined silver, 
refined lead, electrolytic copper, bismuth, and antimony. 

South-West Africa.—The only copper producer in the territory is 
the Tsumeb mine, whose reopening was mentioned in the report of 
this series for 1947. "The new selective flotation mill was placed in 
operation in May 1948.’ Designed in three sections to have a capac- 
ity of 300 tons each daily, the mill was found to have a total capacity 
ob. 1,050 to 1,200 tons daily. Because of exhaustion of the supplies of 
suitable surface dump ore, the jig plant, placed in operation in 
1947, was closed in April 1948. The over-all production of the com- 
pany in the fiscal year ended June 1948 was 68,290 dry short tons of 
copper-lead concentrates assaying 31.35 percent lead, 9.53 percent 
copper, and 13.28 percent zinc; 5,187 tons of zinc flotation concen- 
trates; 1,191 tons of residues, assaying 28.05 percent lead, 10.66 per- 
cent copper, and 7.14 percent zinc; and a few hundred tons of flue dust 
and pig lead. Copper-lead concentrates were contracted to be shipped 
half to El Paso, Tex., and half to Hoboken, Belgium. Metals ac- 
counted for by smelters during the fiscal year ended June 30, 1948, were 
32,242,043 pounds of lead, 10,461,298 pounds of copper, 59,869 pounds 
of cadmium, and 321,796 ounces of silver. In the 6 months ended 
December 31, 1948, production was 32,745,458 pounds of lead, 


7 Fuess, John C., Copper Mining in South-West Africa: Consular Rept. 26, Capetown, South Africa, 
A pr. 28, 1949, 6 pp. 
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7,596,953 pounds of copper, 4,645,960 pounds of zinc, 232,861 pounds 
of cadmium, and 225,301 ounces of silver. The major difficulty 
encountered by the company is inadequate transportation from the 
mine to the port at Walvis Bay. Concentrates must now be shipped 
258 miles on a 24-inch-gage track before reaching the main railroad 
line whence shipment continues to Walvis Bay. The limited capacity 
of the railroad (7,000-8,000 short wet tons of concentrate monthly) 
has caused the flotation mill to be operated at only two thirds capacity. 
M pee adequate labor, equipment, and supplies has also presented 
problems. 

ee Een for developing long-known copper deposits in 
Uganda were outlined * recently. Copper was discovered in the 
Ruwenzori Mountains in 1906 and since has been reported in various 
localities in this range. The deposits near Kilembe on the eastern 
slope were discovered by Tanganyika Concessions in 1927. Early 
estimates of ore reserves varied widely, but those apparently most 
dependable gave 4 million tons of ore, assaying 4.21 percent copper, 
0.37 percent cobalt, and 0.02 percent nickel. Later surveys indicate 
possibilities of 10 to 15 million tons of copper-cobalt ore. Develop- 
ment of the Kilembe deposits has been discouraged by distance of the 
property from transportation—250 miles to railhead and 170 miles 
to nearest lake port. Lack of fuel has been another deterrent. To 
solve these GE construction of a hydroelectric plant at Jinja is 
actually under way, and the Katonga Canal to provide a waterway 
from a point near Kilembe to Lake Victoria is 1n the survey stage. 
Additional investigations of the deposits were undertaken by the 
Frobrican Exploration Co., Ltd., associated with the Canadian — 
Frobisher, Ltd. As a result Frobisher, Ltd, acquired exclusive con- 
trol of all copper deposits in this district. A diamond-drilling pro- 
gram is under way. Proposals to bring the property into production 
are anticipated to require a minimum of 5 years. 

United Kingdom.—The United Kingdom stands second only to the 
United States among copper-consuming countries. Consumption of 
538,655 long tons in 1948 (of which 356,793 were virgin copper and 
181,862 scrap) was virtually unchanged from the 540,886 tons (350,119 
virgin and 190,767 scrap) used in 1947. Of the totals shown for 1948, 
316,155 tons were used in unalloyed form, 214,995 as alloys (chiefly 
brass), and 7,505 tons in copper sulfate. Stocks of virgin blister and 
of refined copper (Government and industry) in the United Kingdom 
totaled 120,721 tons at the end of 1948 compared with 110,231 tons 
at the beginning of the year. These inventories cover electrolytic 
(including rods), fire-refined, and blister, and also stocks in transit in 
the United Kingdom. 

The British Ministry of Supply continued bulk purchasing of copper 
in 1948. During most of the year the maximum prices maintained by 
the Government were considerably above corresponding United States 
prices in cents per pound (see section on Prices). Supplies of copper 


! Hyland, Frances, Development of Kilembe Copper Deposits, Uganda Protectorate: Consular Rept. 
151, Nairobi, Kenya, Oct. 19, 1048, 5 pp. 
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came again from Northern Rhodesia, Canada, United States, and 
Ge Imports of the important classes in 1948, in long tons, were as 
follows: 


Source: Electrolytic Standard Total 
Northern Rhodesia. ................... 33,283 124,174 157,457 
IR E TEE 55, 601  J....... , 601 
A AA NN A a cien ai 23,447 . ......- 23, 447 
Belgian Congo. ......................- 16,099  ....... 16, 099 
United States... 58,097 . ....... 58, 097 
reese 3, 002 30, 095 33, 097 
Other countries__........-.--.--------- 12, 98 12, 986 

Re d rc RR 202,512 154,272 356,784 


The gross weight of copper ore imported—all from Canada—was 
26,403 tons. Exports in 1948 were as follows: 


Long tons 

Copper ingots elo. ita te laa 21, 243 
Plates, sheets, Cll dia 15, 499 
WIFE IE CONS ee Ee 25, 187 
6h 0 A A A 5, 777 
Other manufactures... no 4, 085 
Totals ene at acne A A A 71, 791 


According to a recent report,’ overseas sales of copper sulfate by the 
British Sulphate of Copper Association, Ltd., in the fiscal year 1947—48 
were the lowest in the 24 years of the association’s existence. Doubt- 
less the war years were excluded from consideration. Exports were 
52,698 long tons in 1945-46, and 30,103 in 1946-47, and fell to 24,666 
in 1947-48. The drop was attributed to import restrictions in various 
countries, the shortage of pounds sterling, carry-over inventories from 
the previous season, and weather conditions unfavorable to maximum 
consumption of copper sulfate. A total of 36,000 long tons was the 
export target for 1949. 


* Chemical] Age (London), vol. 59, No. 1531, Nov. 13, 1948, p. 650. 


Feldspar 


By ROBERT W. METCALF 


GENERAL SUMMARY 


ALES of ground feldspar by merchant mills in 1948 rose 5 percent 
S to a new record and topped a half million tons for the first time, 

totaling 506,451 short tons valued at $6,462,231. Production of 
crude feldspar increased slightly compared with 1947. Production of 
aplite declined. Imports of Canadian crude feldspar in 1948 E ,047 
long tons) were 86 percent higher than in 1947 and were the largest 
since 1924. Crude nepheline syenite imported in 1948 decreased 
slightly, although imports of ground material were much higher than 
In recent years. 


Salient statistics of the feldspar industry in the United States, 1940-44 (average), 


and 1945-48 
1040-44 
(average) 1947 1948 
Crude feldspar: 
Domestic sales: 
Long tons. ........-..---..-----.-- 316, 275 3, ; 459, 910 460, 713 
Aler ee araea sete $1, 559, 673 ; ; $2, 410, 940 $2, 561. 387 
Average per long ton $4. 03 $5. 42 i $5. 24 $5.57 
Imports: 
Long tong............-:...2...c s. 11, 149 14, 924 S 16, 685 31, 047 
eo BEE $80, 467 S , D $124, 587 $219, 785 
A verage per long ton $7.22 $7.70 7.80 $7. 47 $7. 08 
Ground feldspar: 
sales by merchant mills: 
Short tONS soonest ete eee ccd 329, 385 : 482, 700 506, 451 
Malis ice le cue ala $3, 565, 610 E ) , 107 | $5, 861, 141 $6, 462, 231 
Average per short ton 83 $11. $12. 14 $12. 76 


Sales of crude feldspar in Maine in 1948 increased 11 percent over 
1947, and Colorado and Arizona sales were 43 and 34 percent, respec- 
tively, more than in 1947. Most of the other producing States showed 
moderate declines in tonnage. Sales of ground feldspar in 1948 in 
North Carolina-Tennessee increased 1 percent over 1947; sales from 
Colorado and Maine were about one-fifth greater; and those from 
New Hampshire and Arizona were approximately 50 percent higher 
than in 1947. Shipments of ground feldspar from New York, South 
Dakota, and New Jersey-Connecticut were less in 1948 than in 1947. 


DOMESTIC PRODUCTION 
CRUDE FELDSPAR 


Output of crude feldspar in 1948 was 0.2 percent over that of 1947. 
The total value increased 6 percent and the average value per ton in 
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1948 rose to $5.57, the highest realization since 1931. Production 
was reported from 12 States. No tonnage was reported in 1948 from 
Maryland or Texas. 


Crude feldspar sold or used by producers in the United States, 1943-48 


T Value Value 
ng | m — Za 
Year tons Year 

Total Average Total Average 
1043... ens 308, 180 | $1, 646, 277 $5.34 || 1946............ 508. 380 | $2, 594, 099 $5. 10 
1944............. 327, 408 1, 813, 937 5.54 || 1947............ ; 2, 410, 940 5. 24 
da 373,054 | 2,021, 529 5.42 || 1948............ : 2, 564, 387 5. 57 


Crude feldspar sold or used by producers in the United States, 1946—48, by States 


1946 1947 1948 
State Lo 3 T SUD Lo 
ng ong ng 

tons Value tons Value tons Value 

Colorado... Ll eouncuca mones ess 37, 312 $145, 975 43, 676 $218, 593 62, 497 $253, 
pee cut EEN 16,555 98, 407 15, 408 100, 152 12, 110 78, 772 
MAME a ee 18, 922 110, 237 16, 898 97, 565 18, 774 130, 486 
North e AAA 230,367 | 1,200,638 | 220,997 | 1,081,514 | 201,774 1, 116, 825 
South Dakota... 74, 540 299, 852 58, 959 284, 378 54, 037 270, 889 
hA Turc o corno usa ok 32, 960 204, 588 41, 820 261, 741 34,770 231, 607 
W VONIING octal 20. 345 83, 496 18, 801 90, 258 16, 760 78, 080 
Undistributed 1................ ...- 77,379 450, 906 43, 351 276, 739 59, 991 404, 501 
gu A E 508,380 | 2,594,009 | 459,910 | 2,410,940 | 460, 713 2, 564, 387 


! Includes Arizona, Georgia, New Hampshire, and New York; also California in 1947-48, Maryland in 
1947, and Texas in 1916-47. 


Production of crude feldspar in Arizona, Colorado, Maine, and New 
Hampshire was considerably higher in 1948 than in 1947. Most other 
States, including North Carolina, South Dakota, Virginia, and 
Wyoming, showed small to substantial losses in feldspar output in 
1948 compared with 1947. North Carolina in 1948 produced 44 

ercent of the total feldspar mined. Colorado attained second place 
in 1948, followed by South Dakota, New Hampshire, and Virginia. 


GROUND FELDSPAR 


Sales of ground feldspar by merchant mills in 1948 topped the former 
record year (1947) by 5 percent in tonnage and 10 percent in value, 
rising to 506,451 short tons valued at $6,462,231. Feldspar marketed 
in New York, South Dakota, and Tennessee in 1948 was somewhat 
under the 1947 tonnage. All other States showed small to appreciable 

ains over 1947. Sales in North Carolina-Tennessee mills accounted 

or 43 percent of the total feldspar ground by merchant mills, com- 
pared with 45 percent in 1947 and 37 percent in 1945. Colorado mills 
supplied 16 percent of the total in 1948, compared with 14 percent in 
1947 and 11 percent in 1945. 
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Ground feldspar sold by merchant mills ! in the United States, 1944-48 


Domestic feldspar Canadian feldspar 
Value 
Short 


335, 491 |$3, 714, 039 
4, 062, 077 
5, 029, 330 
15, 461, 576 ; 
487,070 | 5, 991, 059 19,381 | 471, 172 


1 E1cludes potters and others who grind for consumption in their own plants. 
3 Corrected figure. 


As for many years, North Carolina was the largest producer of 
ground feldspar. Colorado and South Dakota ranked second and 
third, respectively, followed by Virginia, Tennessee, and New Hamp- 
shire. Ground spar sold by North Carolina-Tennessee mills in 1948 
totaled 219,720 short tons, & new high, 1 percent WEE than in 
1947, the former record year. Arizona, Colorado, Maine, and New 
Hampshire made large increases in 1948 compared with 1947, and 
Illinois and Virginia showed small gains over 1947. Small declines 
were reported for New York and Connecticut-New Jersey mills. 


Ground feldspar sold by merchant mills ! in the United States, 1946-48, by States 


1946 1947 1948 
State 
Ae A Ac- 
tive Gees Value |tive| Short | value | tive SE Value 
milis mills mills 
California... A E er A Om "E 
Colorado. .—......... 2 | 55250 | 448,011 | 2| "66,040 | "$616,073 | — 2 | "81,040 | $825, 476 
onnecticut.......... 2 
Sie 2 |} 2464 | 405,828 ( 7 |} 24,597 | 426,052 [ $ | 23,412 | 446,060 
ee 3| 14,822 | 285,636 | 3| 17,414 | 280,154 | 3| 20,789 | 347,492 
North Carolína..-.---- 2 lan, 527 | 2,194,552 |f 9 |}217, 100 | 2,360,352 |{ 2 |)219,720 | 2,377,030 
Undistributed 2------- 11 | 169, 841 | 2,056, 804 | 12 | 156,700 | 2,176,710 |. 14 | 161,481 | 2,466,173 
Total........... 28 | 470,199 | 5,346,107 | 26 | 482,700 | 5,861,141 | 28 | 506,451 | 6, 462, 231 


1 Excludes potters and others who grind for consumption in their own plants. 
3 Includes (number of active mills in parentheses) Arizona (1), Georgia (1 in 1948), Illinois (1), New 
Hampshire (2 in 1946-47, 3 in 1948), New York (3), South Dakota (2 in 1946, 3 in 1947-48), and Virginia (2). 


The new froth-flotation plant of the Feldspar Flotation Co. at 
Spruce Pine, N. C., was reported to have been completed, and opera- 
tions started in the latter part of the year.! Officers of the company 
are associated with the Eclidspar Milling Co., Burnsville, N. C., and 
Feldspar Producing Co., Erwin, Tenn. Since the latter part of 1947, 
the Whitehall Co., Inc., 17 Battery Place, New York, N. Y., has been 
searching for feldspar in the Kingman and Wickenburg districts, 


! Engineering and Mining Journal, vol. 149, No. 7, July 1948, pp. 125-126. 
Rock Products, vol. 51, No. 9, September 1948, p. 65. 
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Ariz., and in adjacent California, utilizing airplanes in its initial 
explorations and ground crews for more detailed work. Several 
promising properties have been discovered.? A brief description was 
published of the mining and milling operations of the new flotation 
plant of the Consolidated Feldspar Corp., at Parkdale, Colo. Ex- 
traction and preparation of glass and pottery spar by the same com- 
pany’s dry-process plant at Custer, S. Dak., also was described.‘ 
A new firm, the Ray Sanders Development Co., was reported to have 
been organized to develop claims near Keystone, S. Dak.* 

Feldspar possibilities in the Topsham, Maine, area were studied.® 
Papers on the pegmatites of Jasper County, Ga.,’ and the pegmatite 
resources in Southwestern States? were reported. Possible resources 
of ceramic raw materials in New Jersey were investigated, particularly 
certain granitic rocks said to be rich in high-grade feldspar.* 


CONSUMPTION AND USES 


Crude Feldspar.—Many of the merchant grinders also mine 
feldspar, either themselves or through affiliated firms. A large part 
of the crude feldspar mined, however, is obtained from small operators 
who sell their product principally to the merchant mils. The tonnage 
of feldspar and feldspathic rocks treated in flotation plants is increas- 


ing. 

Most of the consumers of feldspar buy material already ground, 
sized, and ready for use in their products from the merchant grinders. 
Some pottery and enamel manufacturers and soapmakers, however, 
purchase all or part of their requirements in crude form and crush or 
grind it to their own specifications in their own mills. Some Canadian 
crude spar is purchased direct by consumers in this country. Manu- 
facturers of artificial tecth annually consume a small tonnage of very 
carefully selected crude spar, which must be free from grit and is 
Ce at a considaráble premium over No. 1 grade commercial 
eldspar. 

Ground Feldspar.—As in 1947, 98 percent of the total feldspar 
ground in merchant mills in the United States was consumed in the 
glass, pottery, and enamel industries. Shipments to glass factories 
increased 1 percent to 270,065 short tons in 1948; shipments to 
potteries rose 10 percent to a new high, reaching 202,905 tons; and 
shipments to enamel manufacturers were 5 percent higher than in 
1947. Consumption of ground feldspar in soaps and abrasives in 1948 
also was greater than in 1947. 


1 Mining World, Airplane Used Extensively in"Search for Feldspar: Vol. 10, No. 7, June 1948, p. 62. 

Ee and Mining Journal, vol. 149, No. 7, July 1948, p 130. 

3 Rock Products, vol. 51, No. 1, January 1948, p. 104. 

Mining Congress Journal, vol. 34, No. 7, July 1948, p. 73. 

t Mining World, Black Hills Feldspar: Vol. 10, No. 10, September 1948, p. 24. 

3 Mining World, vol. 10, No. 10, September 1948, p. 79. 

* Shainin, Vincent E., Summary of Economic Investigations of some Pegmatites in Topsham, Maine: 
Rept. State Geologist, Maine. 1945-46 (published in 1947), pp. 47-53. 

? Warriner, L. P., and Burgess, B. C., Pegmatites of Jasper County, Georgia: Pit and Quarry, vol. 41, No. 
6, December 1948, p. 85 (abs.). 

$ Jahns, Richard H., Pegmatite Resources in the Southwest: Pit and Quarry, vol. 41, No. 6, December 


948, p. 86. 
* Parker, John M., III, New Jersey's Potential Feldspar Resources: Rutgers Univ. Bureau of Min. Re- 
search Bull. 5, pt. 1, New Brunswick, 1948, 66 pp.; Econ. Geol., vol. 43, No. 8, December 1948, p. 692 (abs. 
Ceramic Industry, vol. 51, No. 3, September 1948, p. 41 (abs.). 
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Ground feldspar sold by merchant mills in the United States, 1946-48, by uses 


1947 1948 


a at 


Short Percent Short Percent 
tons of total tons of total 


o nn ee 


Ceramic: 
ER A cuc rd Dd ; 266, 720 55.3 | 270,065 53. 3 
Pottery A NM 183, 829 38.1 | 202, 905 40.1 
Eramos ee 22, 500 24, 159 5.0 25, 282 5.0 
Otber ceramic uses 1 E AO O A 
Soaps and abräeives, : 7, 871 1.6 8, 135 1.6 
OU Der eelere š OL. |... 64 |.........- 
WK AAA Se ee E 482, 700 100.0 | 506, 451 100. 0 


Ground feldspar shipped from merchant mills in 1948 reached at 
least 24 States and 5 foreign countries. The larger volume, however, 
was concentrated in six States—Pennsylvania (17 percent of the 
total shipments), Illinois and Ohio (13 percent each), West Virginia 
(12 percent), New Jersey (10 percent), and Indiana (8 percent)— 
totaling 73 percent of all sales. Shipments to virtually all of the 
more important consuming States showed moderate increases in 
1948 compared with 1947, except for Illinois, Indiana, and Tennessee. 


Ground feldspar shipped from merchant mills in the United States, 1943-48, by 
destinations, in short tons 


Destination 1943 1944 1945 1946 1948 
Calttoroia 8, 669 9, 788 8,735 8, 641 8, 406 
Illinois.......................- 49, 302 49, 434 53, 114 68, 737 66, 064 
Indiana....................... 40, 873 40, 057 47,321 47,756 37,774 
Aiarvland. .-- 9, 028 7, 593 9, 411 18,374 19, 832 
Massachusetts. .............- 3, 855 3, 508 3, 258 3, 009 4, 437 
New Jetzen, 40, 259 38, 158 35,735 41, 340 52, 587 
New YOIE...-:-—- Hess 18, 024 21, 886 19, 005 19, 420 20, 887 
Ohio. Le A 42, 536 41, 208 48, 151 47, 031 : 64, 805 
Oklahoma....................- (1) (1) (1) 14, 411 : 13, 315 
Peunsvylvania................. 36, 190 47, 803 47,217 70, 706 87,021 
"Tennessee - 2 LLL. 2, 671 4, 983 8, 881 18, 337 10, 211 
West Virginia................. 48, 940 45, 658 58, 653 66, 024 60, 310 
Wisconsin...........-...-...- 8, 718 7, 993 7, 058 10,317 11,741 
Other destinations 1,........... 26, 139 25, 132 35,189 36, 096 49, 061 

of a) AAA 335, 810 343, 201 381, 728 470, 199 506, 451 


1 Included with “Other destinations”; separate figure for State not available. 
2 Includes Arkansas, Colorado, Connecticut, District of Columbia, Hawaii, Kentucky, Louisiana, Michi- 
, Minnesota, Mississippi, Missouri, Oklahoma (1943-45), Puerto Rico, Rhode Island, South Carolina, 
exas, and Washington, and shipments that cannot be segregated by States; also small shipments to Canada, 
England, Mexico, and other countries. 


Names and addresses of merchant grinders of feldspar in the United 
States are listed below: 


Abingdon Potteries, Inc., Abingdon, Ill. 

Appalachian Minerals Co., Monticello, Ga. 

Black Hills Tin Co., Tinton, S. D. 

Carolina Mineral Co., Inc., Kona, N. C. (mills in North Carolina and Virginia). 

E Sand «€ Feldspar Corp., 618 Mercantile Bldg., Baltimore, Md. (mill in 
'irginia). 

Consolidated Feldspar Corp., Trenton Trust Bldg., Trenton, N. J. (mills in 
Arizona, Colorado, Maine, New York (2), South Dakota (2), and Tennessee). 

Eureka Mica Mining & Milling Co., Portland, Conn. (Eureka Flint & Spar 
Co., Inc., New York Ave, Trenton, N. J., sales agent.) 
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Feldspar Flotation, Inc., Spruce Pine, N. C. 

Feldspar Milling Co., Burnsville, N. C. 

Genesee Feldspar Co., 360 Boxart St., Rochester 12, N. Y. 

Golding-Keene Co., Box 2151, Trenton, N. J. (mill in New Hampshire). 

i RDN Corp., 707 Kayser Bldg., Baltimore 2, Md. (mill in North 
arolina). 

J. F. Morton & Co., Walpole, N. H. 

North Carolina Feldspar Corp., Erwin, Tenn. 

Northern Feldspars E West Rumney, N. H. 

Standard Flint & Spar Corp., New York Ave., Trenton 7, N. J. 


Topsham Feldspar Co., Brunswick, Maine. 

United Feldspar € Minerals Corp., 10 E. 40th St., New York, N. Y. (mills in Maine 
and North Carolina). 

Western Feldspar Milling Co., 1333 W. Maple Ave., Denver, Colo. 

Worth Spar Co., P. O. Box 763, Middletown, Conn. 


APLITE 


Carolina Mineral Co., Inc., Kona, N. C. (mill in Virginia). 
Dominion Minerals, Inc., Piney River, Va. 


PRICES 


Trade papers do not carry quotations for crude feldspar. Average 
values per ton, however, are computed from the returns of producers 
reporting their output annually to the Bureau of Mines. The average 
realization for all feldspar mined in the United States in 1948 rose to 
$5.57 per long ton, an increase of 6 percent over the 1947 figure 
($5.24). Increases in average values occurred in most States, es- 
pecially in the East. Colorado and Wyoming were the only important 
States showing decreases in realization in 1948 compared with 1947. 

The average value per short ton for ground feldspar in 1948 was 
$12.76, 5 percent higher than that for 1947, and nearly reached the 
realization reported for 1936 ($12.99). Virtually all States had higher 
average values in 1948 than in 1947, the increase varying from 1 to 15 
percent. The realization for the combined shipments of North 
Carolina and Tennessee showed a very small decrease. Average 
values ranged from $10.18 in Colorado to $23.43 in New York. 

Quotations on ground feldspar appearing in E&MJ Metal and 
Mineral Markets in 1948 were: Potash feldspar, in bulk, 200-mesh 
white, f. o. b. North Carolina, $17 per short ton, and f. o. b. Maine, 
$18; and soda spar, f. o. b. North Carolina or Maine, 200-mesh, white 
in bulk, $19. Quotations on Maine feldspar were discontinued early 
in March 1948, and North Carolina spar, bulk, carlots, was quoted as 
follows: 200-mesh, $17 per ton; 325-mesh, $21. In early December, 
these quotations were raised $1.50 per ton. North Carolina glass 
spar remained throughout the year at $12.50 for No. 17 grade and 
$11.75 for semigranular material. (Bags and bagging added $3 per 
ton to bulk quotations.) 

Quotations on Virginia feldspar at the beginning of 1948, as re- 
ported by the same source, were: No. 1, 230-mesh, $18 per short ton; 
200-mesh, $17; No. 17 glassmakers’ spar, $11.75; and No. 18, $12.50. 
Enamelers’ spar was quoted at $14 to $16 per ton either on Spruce 
Pine, N. C., or Keene, N. H., basis. In early December, quotations 
on 230- and 200-mesh spars were raised 50 cents per ton, and enamelers' 
spar, $1 per ton. Glass feldspars remained at the same levels through- 
out the year. 
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FOREIGN TRADE ” 


Feldspar.— Imports for SE of crude feldspar in 1948 
totaled 31,047 long tons and were higher than in any recorded year 
since 1924 (35,139 tons). The value of imports was the highest 
since 1929. All the crude feldspar imported in 1948 originated in 
Canada. Very small quantities of ground spar were imported in 1948 
from Canada, United Kin gdom, and Netherlands. 


Feldspar imported for consumption in the United States, 1944-48 
[U. 8. Department of Commerce] 


Crude 


Long 
tons Value 


11, 686 | $95, 956 16, 685 |$124, 587 
14, 924 | 114, 917 31, 047 | 219, 785 
16,365 | 127, 654 


1 Less than 1 ton. 


Ground feldspar exported from the United States, as reported by 
the merchant grinders in 1948, totaled 1,434 short tons, compared 
with 1,750 tons in 1947 and 2,822 tons in 1946. Destinations in 1948 
were usted as Canada, Cuba, Mexico, Switzerland, and United 

om. 

Cornwall Stone.—Cornwall stone imported for consumption in 
1948 amounted to 1,124 long tons, a substantial increase in both 
quantity and value over 1947, although much smaller than in most 
prewar years. Theonly source of imports of crude or ground material 
is the United Kingdom. 


Cornwall stone imported for consumption in the United States, 1944—48 
[U. 8. Department of Commerce] 


Unmanufactured Ground Unmanufactured Ground 
Sem Lo Lo bios Lo Lo 
ng ng ng ng 
ton Value tons Value tons Value tons Value 
1944... ....-...- 403 , 394 10 $225 1947: A 706 $9, 522 148 $3, 124 
E ele ET 838 her A A 1948. .........- 1, 12A 15, 633 117 2, 719 
1948... ..--- 456 6, 031 80 1, 806 


NEPHELINE SYENITE 


Nepheline syenite is a quartz-free crystalline rock consisting largely 
of nephelite and albite and microcline feldspar. Impurities may be 
the iron-bearing minerals, black mica and magnetite, and other 
minerals such as zircon and corundum. Used originally almost 
entirely in glass manufacture, substantial quantities now are con- 
sumed in the making of pottery. 


4 Figures on imports are compiled by M. B. Price, of the Bureau of Mines, from records of the U. 8 
Department of Commerce. 
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Domestic Deposits.—Domestic deposits of nepheline syenite have 
not proved suitable for the manufacture of ceramic ware, although a 
large roofing-granule plant has been established in Arkansas, utilizing 
the extensive reserves of this material occurring in that State. Efforts 
are being made to reduce the iron content of Arkansas syenite to make 
it more suitable for ceramic purposes. 

Uses.—An article on the advantages of the use of nepheline syenite 
in sanitary ware, floor and wall tile, electrical porcelain, semivitreous 
bodies, and low-temperature vitreous bodies was presented. In gen- 
eral, lower firing temperatures, increased firing range, increased 
strength, and savings in fuel consumption, refractories, and losses 
from excessive warpage were effected." 

Nepheline syenite was studied as a major component of various 
fluxes and the results published.” The higher alumina content intro- 
duced into porcelain enamels through the use of nepheline syenite is 
said to result in a reduction of solubility and a lighter-color ground 
coat.! 

Prices.—Price quotations on crude nepheline syenite are not re- 
orted in trade journals; however, crude values for this materia] may 
e approximated in the average values per ton of imports for consump- 

tion in the United States. These values for the last 5 years were: 
1944, $3.50; 1945, $3.77; 1946, $3.98; 1947, $3.57; and 1948, $4.01. 
According to the Oil, Paint and Drug Reporter, quotations on ground 
nepheline syenite during the whole of 1948 were as follows: Glass grade 
(24-mesh), bulk, f. o. b. Rochester, N. Y., $14.25; and pottery grade 
(200-mesh), bulk, f. o. b. Rochester, N. Y., $18.25. Nepheline 
syenite in bags was $3 per ton higher than bulk. 

Foreign Trade.—Imports for consumption of crude nepheline syenite 
were slightly less in 1948 than in 1947, although the total value rose 
11 percent. Imports in 1948 were higher than in any other year 
except 1947. Imports of ground nepheline syenite totaled 7,577 short 
tons, a record, and judging by the reported average value per ton 
($17.27) apparently consisted largely of higher-grade material. All 
imports of both crude and ground nepheline syenite came from Canada. 


Nepheline syenite imported for consumption in the United States, 1944—48 


[U. 8. Department of Commerce] 


Crude Ground Ground 
PM Short Sh 
or ort 
tons Value ton Value 
1041 39, 043 |$136, 664 1947 54, 382 1$194, 283 |__....__|_..._ Le. 
1845.222.222- 51,785 | 194,975 | 1,073 | $11, 461 53, 570 | 214,747 | 7,577 | $130, 860 
1046. ........... 51, 852 | 206, 613 1, 018 11, 137 


1! Ceramic Industry, Nepheline Syenite Cuts Firing Heat: Vol. 51, No. 2, August 1948, pp. 78, 80. 
12 Ceramic Industry, Report on Flux Studies: Vol. 50, No. 1, January 1948, p. 62. 
13 Ceramic Industry, vol. 51, No. 2, August 1948, p. 63. 
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Canada.—A record output of nepheline syenite in Canada, and 
unusually large exports were indications of the active ceramic market 
for this material. The ceramic industry in the United States has 
obtained nepheline syenite almost wholly from the deposits of Ameri- 
can Nepheline, Ltd., near Lakefield, Ontario, Canada, at Blue Moun- 
tain. Detailed descriptions of the mining, processing, and utilization 
of this product, including data relative to the new plant at Lakefield, 
were published.'* Both open-cut and underground mining methods 
are used and high-intensity magnetic separation combined with dry- 
processing in the milling operations. 

Europe and Asia.—Deposits of nepheline syenite on the Kola 
Peninsula, U. S. S. R., in northern Europe, have been mined, and 
considerable research has been expended on tbis product in that 
country, particularly in the field of glass and enamel manufacture and 
as a source of alumina. Statistics regarding output are not available. 
Deposits in India and Finland also are known. 


APLITE 


Production of aplite in 1948 declined compared with 1947. "The 
average value per ton remained unchanged. Virtually all of the aplite 
produced was consumed in the manufacture of glass, particularly 
container glass, and the decline in 1948 reflected the slackened activity 
in this field. The only producers of aplite are Dominion Minerals, 
Inc., Piney River, Va., and Carolina Mineral Co., Inc., Kona, N. C., 
in Amherst and Nelson Counties, Va., near Piney River. The 
Bureau of Mines is not at liberty to publish output or sales data. 


TECHNOLOGY 


The use of finely crushed feldspar mixed with carefully measured 
quantities of magnesium oxide and magnesium fluoride to manufacture 
synthetic mica at the Colorado School of Mines, Golden, Colo., has 
been revealed by the War Department.“ The ingredients are melted 
in a special furnace to temperatures up to 2,700? F. and allowed to 
cool slowly. Mica crystals form as the melt cools. Crystals ob- 
tained so far have been small. 

Another interesting development is the coating of seeds with 
powdered feldspar or volcanic ash to add bulk so that even micro- 
scopically small seeds can be planted one at a time and spaced. This 
procedure eliminates thinning, and certain seeds may be planted 2 
weeks earlier without danger of damage by cold. Chemicals included 
in the coating are said to keep the seeds alive and to make the plants 
grow faster.” 

Factors determining the desired properties of artificial teeth and 
the influence of the relative amounts of feldspar and other raw 
materials were discussed." An analysis of the changes in composition 


HM Deeth, H. R. and Koenig, C. J., Mining, Processing, and Application of Nepheline Syenite from Blue 
Mountain, Ontario: Am. Inst. Min. and Met. Eng., Mining Technology, vol. 12, No. 4, Tech. Pub. 2406, 
July 1948. 8 pp. 

15 Mining Congress Journal, Synthetic Mica Perfected: Vol. 34, No. 9, September 1948, p. 108. 

1 Rock Products, vol. 51, No. 11, November 1948, p. 49. 

17 Kiefer, C., and Levecque, M. (Artificial Dentures: A Review): Ind. Ceram,, 1947, No. 374, 204; British 
Ceram. Abs., 1947, 309 A; British Abs., B-I, July 1948, pp. 310-311. 
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of container glass during the period 1932 to 1946 was published.' The 
use of feldspar in chemical stoneware and the properties and applica- 
tions of this product were presented.? The physical properties of 
various whiteware bodies, including many containing feldspar, were 
studied by the Committee on Classification and Nomenclature of the 
White Wares Division of the American Ceramic Society.” A classi- 
fication of whiteware bodies and a table giving general batch composi- 
tions of typical bodies, showing the average content of feldspar and 
other ingredients were published?! A rapid quantitative spectro- 
graphic method of analysis of powdered ceramic materials, applicable 
to quality control of pulverized industrial chemicals and minerals 
including feldspar, was discussed.? The use of fire clay, feldspar, 
feldspathic sands, pegmatite, and other materials as sources of alumina 
in the manufacture of Fourcault window glass in Russia during 
periods of raw-material shortages was described.” 

Employment of chemical staining methods on samples of crushed 
pegmatite and on products of mineral-dressing tests proved effective 
in detecting potash and soda feldspar.’ The results of experimental 
work on the effect of acidity, temperature, and concentrations of 
aluminum and potassium on the formation of sericite, kaolin, and 
pyrophyllite were presented in the form of phase diagrams.% A 
Finnish investigation of the decomposition of potash feldspar was 


reported.?* 
WORLD REVIEW 


The estimated known world output of feldspar in 1948 rose to 
800,000 metric tons, or 13 percent higher than in 1947. Not included 
in the total is production in Brazil, China, and U. S. S. R., where 
feldspar is known to be produced; no actual or estimated data are 
available for these countries. 

Countries showing large increases in output of feldspar in 1948 
compared with 1947 include Canada, Germany (Bavaria), Italy, 
Japan, Spain, and Uruguay. 

ecause of the greater output in foreign countries and only a 
slightly larger production in this country, the ratio of United States 
output to known world production declined in 1948 to 59 percent. 

Australian resources of feldspar were described—two reports 
included discussions of occurrence, mining and utilization." Discovery 


18 Moore, H., and Lyle, A. K., Container Glass Compositions, 1932-46; Glass Ind., vol. 28, No. 11, Novem- 
ber 1917, pp. 563-566, 588, 590, 592. 

1? Industrial and Engineering SNE Chemical Stoneware: Vol. 40, No. 10, Oct. 11, 1948, p. 1785. 

20 A m Ceramic Society Bulletin, Properties of Whiteware Products: Vol. 27, No. ?, July 15, 1948, 
Pp. Zéi, 

3! Industrial and Engineering Chemistry, vol. 40, No. 10, Oct. 11, 1948, pp. 1782-1783. 

2 Zander, J. M.,and Terry, J. H., Quantitative Spectrographic Analysis of Powdered Ceramic Material: 
Am. Ceram. Soe. Jour., vol. 30, No. 12, Dec. 1, 1947, pp. 366-370. 

23 S. Ya. Raf. Stekal'naya i Keram. Prom., (Methodsof Introducing Al Into the Composition of Sheet 
ms Mage in Fourcault Machines):1946, Nos. 11-12, pp. 5-8; Am. Ceram. Soc. Jour., vol. 31, No. 5, May 1, 

, D. 98. 

u Munson, Gerald A., and Barrett, E. P., Quantitative Estimation of Potash and Soda Feldspars in 
e Ee Means of Chemical Coloration—A Review of Selected Literature: Bureau of Mines Inf. 

irc. 7412, | 9 PP. 

15 Folk, R. L., Alteration of Feldspar and its Products as Studied in the Laboratory: Am. Jour. Science, 
vol. 245, No. 6, 1947, pp. 388-394; Am. Ceram. Soc. Jour., vol. 13, No. 1, Jan. 1. 1948, p. 21 (abs.). 

* Tomula, E. S., (Decomposition of Potassium Feldspar): Suomen Kem., 1948, 19, B, 67-72; British Abs.. 
B-I. July 1948, p. 298. 

27 Fisher, N. H., Canavan, F., and Ludbrock, N. H., Feldspar (Including Cornish Stone): Mineral Re 
sources of Australia, Bureau of Mineral Resources, Geology and Geophysics, Commonwealth of Australia, 
Summary Rept. 14, Canberra. 1946, 24 pp. 

D ie aries) Feldspar Supplies in Australia: Mining Mag. (London), vol. 79, No. 3, September 1048, 
pP. . 
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World production of feldspar, by countries, in metric tons, 1941-48 ! 


[Compiled by Pauline Roberts] 
Country ! 1941 1942 1943 1944 1946 1947 1948 
Argentina (shipments)...... 2,981 |  5,622| 2,000| 8,468 4,755 | 5,00| (3) 
New South Wales....... 452 | 1,469 | 3,890. | 4,756 4,844 | 65,363 (2) 
South Australia 3........ 1,081 | 1,026 522 818 955 | 1,317 | 1,958 | 4 Chen 
Victoria..........-.----- 69 175 68 143 | ak (3 
Western Australia....... 4173 3,304 | 2,351] 1,990 1,822 | 1,246 1, 027 
Austria........-...---------- 3) (3) (3) (3) (2) 951 1 144 
Canada (shipments)......... 23,623 | 20,203 | 21,644 | 21,327 31,972 | 32,753 | 45,612 
e DEE Ge IA y PEN 44 217 885 
Crechoslovakia.............. (2) (2) (2) (3) 7,171 (3) (2) 
Revol EEN 52 19 32 BO eg, CA e uad Weg 
A A EE (3) ) (3) (3) 50 150 (2) 
Finland... aoaaa 2,132 | 3,302 | 3,571 | 3,584 3,620 | 54,431 (1) 
pic DOE PL ROREM ,094 | 14,870 | 19,340 | 9,609 28,190 | 53,995 3) 
Germany: Bavaria.......... 12,973 | 12,332 | 12,824 | 41,200 418,000 | 21,251 | 32,921 
DEENEN 1,257 | 2,100 | 1, 343 1,304 | 1,750 
Wal EEN 12,758 | 7,497 | 6,664 | 1,474 6,244 | 10,727 | 413,300 
PAD Losas boe coda 3 62,527 | *2,939 | 62313 17,514 | 16,917 | 64,500 
Kenya. eee eet o () (à (5 3 1 
Madagascar. ................ 2) 9 34 12 2 d 
Noréae. lll 7,527 | 6,268 | 5,712| >7,108 87,319 | $23, 513 1 
Palestine and Israel... ....... i ) V 19 1) 
Portugal........------------- 3) 3) (2) 639 (2) Q Q 
ENEE 749 | 1,383 | 1,261 (2) (2) (3 (3 
CT o do (3) 4,251 | 1, 2, 567 525 | 3,939 9, 807 
Bweden. -nonoo ooa 21,988 | 19,243 | 25,879 | 15,537 25,276 | 37,953 (3) 
Union of South Africa. ......|.........].........]........- 669 1,382 | 1,676 2, 101 
Tnited Kingdom: Northern 
Ireland... 10 203 al A A A (2) 
United States (sold or used) ..| 344, 299 | 321, 240 | 313, 126 | 332, 663 516,539 | 467,292 | 468, 107 
e A saws Pesec cect (2) (2) (2) 264 513 843 4,877 
Total 8. ..............- 475, 000 | 440,000 | 440,000 | 465, 000 675,000 | 710,000 | 800, 000 


! In SE to countries listed, feldspar is produced in Brazil, China, and U. $. S. R., but data are not 
available. 

1 Data not available; estimate by author of chapter included in total. 

! Includes some china stone. 

* Estimate. 

! Exports. 

* Data for fiscal year ended March 31 of year following that stated. 

? January to October, inclusive. 

$ Estimated by author of chapter. No estimates included for countries listed in footnote 1. 


of a large deposit of feldspar in Japan was reported.“ Types and 
occurrences of both industrial and gem feldspar in India were 
described,? and data presented regarding analyses, mining, and 
processing. The results of tests on feldspar and other glass raw 
materials from many parts of India were published.? Geographical 
data on the occurrence of feldspar and numerous other minerals in 
U. S. S. R. were presented?! Feldspar occurrences in Ethiopia were 
noted.? Palestine deposits of feldspar and other minerals were 
described.? Feldspar has been located in the territory of Amapa in 
northern Brazil.?* 


23 Ceramic Industry, vol. 51, No. 3, September 1948, pp. 57-58. 

* Spencer, E., Feldspar: Trans. Indian Ceram. Soc., vol. 3, No. 2, 1944, pp. 105-115; Am. Ceram. Soc. 
Jour., vol. 31, No. 4, Apr. 1, 1948 PP; 87-88. 

9 Karimullah, A. Ram, Saboor, M. A., and Verman, L. C., Survey of Indian Resources of Sands and Rocks 
i eed eg the Glass Industry: Jour. Sci. Ind. Res., India, 1948, 7, A, pp. 163-195; British Abs., November 

, P. A 

3 South African Mining and Engineering Journal, Mineral Production in the U. 8. 8. R.: Vol. 58, pt. II, 
No. 2649, 1947, pp. 65-67. 

B Mining Magazine (London), vol. 78, No. 5, May 1948, p. 309. 

8 Shaw, S. H., Metallurgia, vol. 36, 1947, pp. 348-349; Chem. Abs., vol. 42, No. 2, Jan. 20, 1948, p. 495. 

Ms De and Engineering News, Brazil's Amapa Region Rich in Minerals: Vol. 26, No. 51, Dec. 20, 
1945, p. 3782. 


Ferro-Alloys 


By NORWOOD B. MELCHER 


GENERAL SUMMARY 


ERRO-ALLOYS are in-process materials that do not reach the 

ultimate consumer as such. The term “ferro-alloys” is used in 

referring both to alloys and to compounds whose principal use is to 
add various elements to iron and steel in their manufacture. Some 
ferro-alloys contain elements that are employed as scavengers for re- 
moving impurities or rendering their presence harmless. This type 
includes silicon, which is used mainly in removing oxygen from steel, 
and manganese, which combines with sulfur in steel and eliminates the 
objectionable quality of hot-shortness which results when sulfur is 
combined with iron rather than manganese. The other ferro-alloys 
are used mainly to obtain desired properties in steel that result from 
addition of the alloying elements. Consequently, the demand for the 
latter group depends upon the rate of alloy-steel production, whereas 
the former group, which is used in all steels, both carbon and alloy, 
will follow a use-trend dependent upon the rate of total steel produc- 
tion. During 1948 ferro-alloy production increased 4 percent over 
the previous year; shipments from producing plants increased 6 per- 
cent in quantity and 24 percent in value. Total steel production in- 
creased 4 percent over 1947, while alloy-steel output increased 15 
percent. 

The United States depends upon imports for most of the ores used 
in the manufacture of ferro-alloys; molybdenum and silicon are pro- 
duced domestically in tonnages sufficient to meet all requirements, and 
the bulk of vanadium requirements is produced domestically. Man- 
ganese, chromium, tungsten, nickel, SÉ KEE and zirconium, how- 
ever, are supplied to the United States steel industry chiefly from for- 
eign mines. As the ores from which ferro-alloys are produced are 
considered essential for national security, those which are obtained 
from foreign sources are given special consideration in strategic stock 
piling. All are classified by the Munitions Board in group I, compris- 
ing those strategic and critical materials for which stock piling is 
deemed necessary to insure an adequate supply for a future emergency. 

The ferro-alloying ores and metals are discussed in detail in chapters 
of this volume delak with particular metals. These chapters are 
Chromium, Manganese, Molybdenum, Titanium, Tungsten, Vana- 
dium, and Minor Metals. 
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PRODUCTION AND SHIPMENTS 


The production of ferro-alloys in 1948 totaled 1,892,521 net tons 
compared with 1,813,783 net tons in 1947, an increase of 4 percent. 
In 1948 ferro-alloys were made at 13 blast-furnace plants, 19 electric- 
furnace plants, and 2 aluminothermic-furnace plants; in addition, 2 
plants using electric furnaces produced ferrosilicon, and 6 produced 
ferrophosphorus as a byproduct. Shipments of all classes of ferro- 
alloys from furnaces increased 6 percent in quantity and 24 percent in 
value over 1947. Pennsylvania again led all other States in produc- 
tion and shipments of ferro-alloys, having produced 33 percent of the 
United States total tonnage and 40 percent of the value, compared 
with 31 and 36 percent, respectively, in 1947. This State increased 
its production 20 percent over 1947. New York was second, supply- 
ing 19 percent of the tonnage, which represented 24 percent of the 
value. Production and shipments of ferro-alloys also were reported 
from Alabama, California, Florida, Indiana, lowa, Montana, New 
Jersey, Ohio, Oregon, South Carolina, Tennessee, Virginia, Washing- 
ton, and West Virginia. 


Ferro-alloys produced and shipped from furnaces in the United States, 1947-48 


1947 1948 
Alloy Shipments Shipments 
Production Production 
(net tons) (net tons) 
Net tons Value Net tons Value 
Ferromanganese............. 614, 626 614, 647 | $79,972, 673 647, 617 659, 193 | $90, 126, 657 
E&riegeleisen.................. 134, 329 124, 517 4, 980, 030 112, 610 108, 960 5, 261, 650 
Ferrosilícon.................. 769, 653 766, 316 53, 271, 432 814, 297 818, 974 71, 711, 831 
Ferropbosphorus............. $3, 072 81, 169 2, 016, 122 32, 297 72, 453 006, 2 
Ferrotungsten......... NON 2, 094 2, 101 6, 677, 298 2, 324 2, 305 7, 190, 027 
Ferevanadium. |p mi 8,189 9,029 | 810 
SUO d Ese o 73, 104, 419 97, 154, 001 
Molvybdic oxide............. , 104, 41 ; 154, 
Calcium molybdate and com- 13, 195 13, 142 20, 737 21, 443 
DOUNGS 22.0 2s odia 
Other ferro-alloys !........... 239, 133 231, 601 253, 610 260, 757 
Total... 1, 813, 783 1, 841, 682 | 220, 021, 974 1, 892, 521 1, 952, 246 | 273, 450, 420 


A A AAA EE A d LIT Sc I ANNE TET A E Mee 
1 Silicomanganese, manganese briquets, ferrochromium, ferrocolumbium, ferroboron, zirconium-ferro- 
silicon, aud miscellaneous ferro-alloys. 


Ferromanganese.—The ferromanganese produced in 1948 averaged 
78 percent manganese and came from four electric. and six blast- 
furnace plants. Of the manganese ore used in 1948 for the manufac- 
ture of ferromanganese, 92 percent was foreign compared with 91 
percent in 1947. In all, 670,774 short tons of ferromanganese were 
consumed aa 1948, virtually by the iron and steel industries 
alone. During the year steel producers used 12.7 pounds of metallic 
manganese as E per ton of steel produced. Of this quantity 
11.3 pounds were in the form of ferromanganese. 

Spiegeleisen.—The production of spiegeleisen in 1948 decreased 16 
percent from 1947, and shipments from furnaces decreased 12 percent. 
The output came from three blast-furnace plants and averaged 24.6 
percent manganese compared with 21.9 percent in the previous year. 
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Shipments from furnaces in 1948 totaled 108,960 tons valued at 
$5,261,650 f. o. b. furnaces, or $48.29 per ton, compared with $39.99 
per ton in 1947 and $32.99 per ton in 1946. Three-tenths pound of 
metallic manganese in the form of spiegeleisen was used per ton of 
steel produced in 1948. 

Ferrosilicon.—Shipments of ferrosilicon from furnaces during 1948 
accounted for 42 percent of the tonnage of ferroalloys shipped during 
the year, and the value of shipments represented 26 percent of the 
total. The production of ferrosilicon increased 6 percent over 1947. 
Of the 814,297 tons of ferrosilicon produced, 35 percent (283,556 tons) 
were made in blast furnaces and 65 percent (530,741 tons) in electric 
furnaces. The latter figure includes 585 tons of ferrosilicon produced 
as a byproduct in the manufacture of artificial abrasives. The 
ferrosilicon made in blast furnaces (silvery pig iron) contained an 
average of 9.8 percent Si. Electric-furnace output, mostly ferro- 
silicon containing over 20 percent Si, averaged 40 percent. Ship- 
ments of all SC d of ferrosilicon (including silvery pig iron) totaled 
818,974 net tons valued at $71,711,831. Of the 298,651 net tons of 
ferrosilicon and miscellaneous silicon alloys consumed in the manu- 
facture of steel ingots and castings, 52 percent or 156,033 net tons 
were of the standard 50-percent grade, 57,608 net tons silvery pig 
iron, and 43,894 the 75-percent grade. “Other grades” constituted 
the remaining 41,116 net tons. The most important grade of ferro- 
silicon is the standard 50-percent, which is employed as a deoxidizer 
and solidifier in manufacturing most grades of killed and semikilled 
steel. Only a small quantity of this alloy is used in iron foundries 
and other industries. Alloys containing 75 percent silicon and mis- 
cellaneous silicon alloys are used as ladle additions in gray-iron found- 
ries and in the manufacture of high-silicon steel for use in electrical 
equipment and high-silicon spring steel. The accompanying table 
shows the consumption of the various grades of silicon alloys accord- 
ing to major consuming industry groups. 


Consumption of ferrosilicon, silicon metal, and miscellaneous silicon alloys in the 
United States in 1948, by industries, in net tons 


Bteelingots 
| Steel cast- Miscella- Total 


Alloy and e ings neous 
Bilvery pig iron: 
5-20 percent gilleopn ll. 57, 608 19, 476 331, 302 408, 388 
Ferrosilicon: ; 
50 percent siliícon............. 2. LLL ccc c le lll lle el. 156, 033 15, 525 15, 132 186, 690 
75 percent silleon. 22-2 lll. lll... 43, 894 278 2, 991 7, 18 
Other grades 3..... 2.222222 ee le el ee ee 41, 116 299 78, 156 119, 571 
TOU. eege SE 298, 651 35, 578 427, 581 761, 810 


1 Data for castings made by companies that also produce steel ingots are included with '*Steel ingots and 
castings” and excluded from ‘‘Steel castings.” 
1 Includes grades of ferrosilicon not listed separately, silicon metal, and miscellaneous silicon alloys. 


Ferrophosphorus.—All ferrophosphorus in 1948 was produced in 
electric furnaces as a byproduct in the manufacture of phosphate 
fertilizers and other chemicals. Shipments of ferro hosp orus 
decreased 11 percent from 1947 as a result of a drop in demand for 
ferrophosphorus for metallurgical and chemical uses. Production 
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totaled 32,297 tons—a decrease of 2 percent from 1947. Shipments 
from plants totaled 72,453 tons at a value of $2,006,254, most of which 
was exported. 

Ferrotungsten.—The ferrotungsten produced in the United States 
during 1948 was made in electric furnaces using both foreign and 
domestic ores. Total consumption of tungsten concentrates in the 
United States in 1948 was 9,300 net tons (60-percent WO, basis), 
4,100 tons of which was consumed in the manufacture of ferrotungsten. 
The domestic material was obtained from eight States and Alaska in 
1948, but three States—Nevada, North Carolina, and California— 
supplied 94 percent of the total. Imports for consumption of tungsten 
ores and concentrates in 1948 were equivalent to 7,931 net tons of 60- 
percent WO;, a 25-percent increase over 1947. These ores and con- 
centrates came from 17 foreign countries in 1948 but four—Bolivia, 
Brazil, China, and Korea—supplied 80 percent of the total. 

Ferrochromium.—aAll of the ferrochromium output in the United 
States in 1948 was produced in electric furnaces, mainly from foreign 
ores. Reported consumption of ferrochromium in the United States 
during 1948 totaled 122,753 net tons,'an increase of 8 percent over the 
1947 consumption of 113,491 net tons. 'The consumption of ferro- 
chromium canvassed by the Bureau of Mines represents about 85 
percent of the total. Exports in 1948 increased 119 percent over 1947 
and amounted to 6,754 net tons valued at $2,371,367. Imports 
amounted to 9,019 net tons, compared with 10,680 net tons in 1947. 

Ferromolybdenum.—The ferromolybdenum produced in 1948 was 
made by the aluminothermic process and in electric furnaces using 
domestic ores. "This alloy was produced at Langeloth and Washing- 
ton, Pa., and Niagara Falls, N. Y. 

Molybdic Oxide, Calcium Molybdate, and Molybdenum Com- 
pounds.—Molybdenum compounds used as alloying agents in the 
production of iron and steel are included with ferro-alloys. These 
materials are much less expensive than ferromolybdenum and conse- 
quently are used to a greater extent. As with ferromolybdenum, 
virtually all these compounds are made from domestic raw materials. 


Producers of ferro-alloys in the United States in 1948 


Producer Plant Alloy 
American Agricultural Chemical Co...| South Amboy, N. J...| Ferrophosphorus (byproduct). 
Anaconda Copper Mining Co......... Black Eagle, Mont....| Ferromanganese. 
Bethlehem Steel Co. .................. Johnstown, Pa 


O. 
Climax Molybdenum Co.............. Langeloth, Pa Ferromolybdenum, calcium molybdate, 
molybdenum oxide, oxide briquets, 
molybdenum trioxide, sodium molyb- 
date, ferrotungsten, molybdenum sili- 
cide, ammonium molybdate, molyb- 
eo area 
Alloy, W. Va..........|) Ferromanganese, silicomanganese, man- 
, ganese briquets, ferrosilicon, silicon 
Columbiana, Ohio. .. . briquets, zirconium-ferrosilicon, fer- 


Electro Metallurgical Co.............- rochromium, chromium briquets, fer- 
EE Weeer 
4 errocolumbium, ferro um, ferro- 
Sheffield, Ala. ........ molybdenum. 
General Abrasive Co., Inc............. Niagara Falls, N. Y...| Ferrosilicon (byproducts). 
Globe Iron Co. .--.---0----02------- Jackson, Ohi Silvery pig iron. 
Hanna Furnace Corp.................. Buffalo, N. Do. 
Jones & Laughlin Steel Co. ........... Aliquippa, Pa Splegeleisen. 
Jackson Iron & Steel Co............... Jackson, Ohio Silvery pig iron. 


Ferrosilicon, silvery pig iron. 


883320—50—— — 984. 
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Producers of ferro-alloys in the United States in 1948— Continued 


Producer Plant Alloy 
E.J. Lavino & Co A ) Ferromanganese. 
Metal € Thermit Corp................ Ferrotitanium. 


Molybdenum Corp. of Amerlca........ Washington, Pa....... Ferrotungsten, ferromolybdenum, cal. 
cium molybdate, molvbdic oxide, 
ferroboron, manganese boride. 


SE EEGEN Ferrosilicon (byproduct), ferrophospho- 
Monsanto Chemical Co. . ............. Columbia, Tenn. ) rus (byproduct). 
New Jersey Zinc Co................... Palmerton, P8. ....... Spiegeleisen. 
Ohio Ferro-Alloys Co.................. Po eH E EE | Ferrosilicon, simanal, ferrochromium. 
Oldbury Electro- Chemical Co......... Niagara Falls, N. Y...| Ferrophosphorus (byproduct). 
Permanente Metals Corp.............. Permanente, Calif..... Ferrosilicon, silicon briquets. 
Pittsburgh Metallurgical Co.......... Charleston, S. C....... Ferrosilicon, silvery pig iron, ferrochro- 


Niagara Falls, N. Y...|f mium. 
N. Birmingham, Ala..| Ferromanganese. 
Chattanooga, Tenn...| Ferromanganese, ferrosilicon, silicon 


Sloss-Sheffleld Steel & Iron Co......... 
Tennessee Products & Chemical Corp. 


(Southern Ferro-Alloys Div.). briquets. 
Tennessee Valley Authority........... Muscle Shoals, Tenn..| Ferrophosphorus (byproduct). 
Titanium Alloy Mfg. Div., National | Niagara Falls, N. Y...| Ferrotitanium. 
Lead Co. 
Clairton, Pa.......... 
U. $. Steel Corp. subsidiaries. ......... x Etna, Pa............. Ferromanganese, spiegeleisen. 


Ferrosilicon, silicon briquets, alsifer, 
ferrochromium, ferrovanadium, ferro- 

che Falls, N. Y...|]] titanium, grainals, aluminum vans- 
Bridgeville, P8........ dium, ammonium meta vanadette, 

titanium aluminum, cupro vanadium, 

mangano vanadium. 

Mt Pleasant, Tenn....| Ferrophosphorus (byproduct). 

Nichols, Fla........... Do. 


Ferrotitanium.—In 1948 most of the ferrotitanium was produced in 
electric furnaces, but a small quantity was made by the aluminothermic 
process. The ferrotitanium produced in 1948 averaged 19.5 percent 
titanium, and both foreign and domestic ores (ilmenite and rutile) 
were consumed in its manufacture. Ferrotitanium is used as a de- 
oxidizer and scavenger in steel manufacture. When employed as a 
deoxidizer, ferrotitanium is charged in combination with silicon or 
some other deoxidizing agent, the titanium alloy being added as a 
final purifier. As an alloying agent, ferrotitanium prevents inter- 
granular corrosion. 

Ferrovanadium.—aAll ferrovanadium produced in 1948 was made in 
electric furnaces, and both foreign and domestic ores were used in its 
manufacture. The alloy averaged 48 percent vanadium in 1948, 
compared with 45 percent in 1947. 

Ferroboron.—Shipments of ferroboron in 1948 averaged 11.6 percent 
boron. Ferroboron is used in special steels as a hardening agent, but 
it is also a highly efficient deoxidizer. 

Ferrocolumbium.—Ferrocolumbium is used in stainless steels to 
prevent intergranular corrosion. It also reduces air hardening and 
oxidation at high temperatures in chromium steels. In 1948 the 
output of ferrocolumbium averaged 55 percent columbium and was 
produced in electric furnaces. 

Zirconium-Ferrosilicon.—The zirconium-ferrosilicon produced in 
1948 averaged 14 percent Zr. Zirconium, a powerful deoxidizer and 
scavenger, reduces age hardening, and thereby improves deep drawing 
properties of sheet steel. It is used instead of ordinary ferrosilicon 
and is more effective. 
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Silicomanganese.—The silicomanganese produced in 1948 averaged 
67 percent manganese and was made in electric furnaces. This alloy . 
is used mainly in the steel industry in the manufacture of steel ingots. 

Manganese Briquets.—The foundry industry is the principal user 
of manganese briquets, which are added to molten iron to overcome 
the harmful effects of sulfur and to act as & deoxidizer and scavenger. 
The briquets produced in 1948 averaged 57 percent manganese. 


FOREIGN TRADE' 


Ferromanganese was by far the chief ferro-alloy import in 1948, 
although important quantities of ferrochromium and ferrosilicon were 
received. The ferromanganese is largely manufactured in Canada 
and Norway from Gold Coast ore, which in effect added nearly 200,000 
tons of manganese ore equivalent to United States receipts from 
Gold Coast. 


Ferro-alloys and ferro-alloy metals imported for consumption in the United States, 
1947—48,! by varieties 


[U. S. Department of Commerce] 


1047 1948 
Variety of alloy cS Con- ‘ Con- 
weight | tent tent 
(net (net (net Value 
tons) | tons) tons) 
Calcium silicide (calcium-silicon content)... Lt 215 $52, 378 
Chrome or chromium metal....................... (D he Gh E EE AA RE 
Ferrochrome or ferrochromium containing 3 per- 


cent or more of carbon... 10, 680 
Ferromanganese: 
Containing over 1 and less than 4 percent 


1, 470, 653 


CARDO Maior ae a 9, 154 3, 081, 813 
Containing not less than 4 percent carbon....| 72.153 11, 434, 780 
FerrosillCOll... culla hoe sec baw adire DEA d eu RE 13, 859 179, 908 
de te EE 45 17,346 . 
Manganese-boron, manganese metal, and spiegel- 
eisen not more than 1 percent carbon (man- 
ganese content).........-...-.------------------ (D- - E A AA AAA PA 
Silicon-aluminum and aluminum-silicon.......... (0 Tuy O PROS VE EE 
Tungsten and combinations, in lump, grains, or 
powder: Tungsten metal (tungsten content).... (2) 366 
Tungstie Seid ie essa ón (D dq — oc 90 AAA EOS GE 


S. Change for table in Minerals Yearbook, 1947, p. 496. Spiegeleisen in 1946 should read: Gross weight, 
2] tons. 

2 Not recorded. 

3 Less tban 1 pound. 

4 50 pounds. 

3224 pounds. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce, 
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Ferromanganese and ferrosilicon imported for consumption in the United States, 
1947-48, by countries 


[U. 8. Department of Commerce] 


Ferromanganese (manganese content) Ferrosilicon (silicon content) 


Country 1947 1948 1947 


Net Net Net Net 
tons Value tons Value tons Value tons Value 
SE Ge 54, 809 |$8, 697, 897 | 57, 477 |$9, 957,681 | 2,141 | $465, 360 m $179, 668 
IP AMNEM SEEN MEM MENS eto NM TUO CUM 
Noreng. ----- 10,372 | 2, 149, 139 | 20, 949 | 4, 558, OI ll 
Total. AAA 65, 181 |10, 847, 036 | 78, 426 |14, 516, 593 | 2, 141 465, 360 73A 179, 998 


Ferro-alloys and ferro-alloy metals exported from the United States, 1944—48, 
by varieties 


[U. 8. Department of Commerce] 


SES Net Net Net Net Net 
e e e e e 
tons Value tons Value tons Value tons Value tons Value 

BSpiegeleisen.............. 202 $6, 508/2, 393| $82, 609| 7, 513; $271, 827 305| $12,632 51 $2, 227 
Ferrochrome. ............ 532| 175,698|1, 471| 487,755, 2, 510| 732, 221| 3, 081|1, 057, 359; 6, 754| 2, 371, 367 
Ferromanganese.......... 600| 101, 445| 836, 175, 556| 2,951| 381, 194/20, 168/2, 811, 653,19, 696| 2, 990, 645 
Ferromolybdenum....... 2, 214/2, 665, 920} 884/1, 050, 863} 370) 456,574|  477| 030,813| 594) 806,420 
Ferrophosphorus......... 41 3, 440, 603|  42,204| 1,228|  80,037| 6,041| 241, 464/52, 988| 1, 310, 260 
Ferrosilicon.............. 2,483| 283, 360/1, 089| 114, 520| 3, 163| 244, 625| 1,357| 187,973) 2, 476| 427, 259 
Ferrotitanium and ferro- 

carbon-titanium........ 792| 125,987| 744| 122, 887 550 63, 723 509 80, 590 480 82, 874 
Ferrotungsten............ 1, 177,3, 664, 242| 431/1, 344, 281 91| 270,325 41| 134, 546 628| 1, 838, 397 
Ferrovanadium.......... 59612, 212,490} 86| 246, 862 57| 101,289 89; 266, 040 119 390, 428 
Other ferro-alloys........ 143| 176,111 73 33, 016 218 61, 489 206 88, 289 183 102, 709 


— | — e | MM — — | MÀ | ——— áo so | — ——_— 


Total... 8, 7809, 415, 201,8, 610/3, 700, 643,18, 651/2, 723, SIE 274|5, 511, 359/83, 969/10, 322, 586 


Fluorspar and Cryolite 


By HUBERT W. DAVIS 
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FLUORSPAR 


GENERAL SUMMARY 


HIPMENTS of fluorspar from mines in the United States estab- 
lished a peacetime record and imports an all-time high in 1948. 
Moreover, consumption of fluorspar in the United States in 1948 

was only 1 percent under the all-time record established in 1944. 
However, production of finished fluorspar declined moderately. The 
continued high level of operations in the steel and hydrofluoric-acid 
industries was chiefly responsible for the accelerated activity in fluor- 
spar in 1948. 

Illinois maintained its rank as the premier producer of fluorspar in 
1948 by supplying 52 percent of the total domestic shipments. Fur- 
thermore, shipments from Illinois were 3 percent greater than in 1947. 
Shipments from mines in Nevada and Utah established new records 
in 1948, and shipments from Montana were reported for the first time. 
However, Arizona, Colorado, Kentucky, New Mexico, and Texas 
shipped less fluorspar in 1948 than in 1947. 

For the eighth consecutive year Mexico has continued to be the 
largest source of foreign fluorspar to the United States, and in 1948 it 
supplied 71 percent of the total imports. Moreover, imports of fluor- 
spar from Mexico were 53 percent greater than in 1947. For the first 
time since 1939, fluorspar was received from Germany. Substantially 
larger imports were also received from Newfoundland. 

"The steel industry continued to be the predominant user of fluorspar 
and absorbed proportionately more (57 percent) of the total consumed 
in 1948 than in 1947 (55 percent). The average consumption of fluor- 
spar per long ton of basic open-hearth steel produced increased for the 
second consecutive year; it was 5.86 pounds in 1948 compared with 
9.54 pounds in 1947. The hydrofluoric-acid industry, the second larg- 
est utilizer of fluorspar, consumed 7 percent more n in 1947—26.4 
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percent of the total in 1948 compared with 26.7 percent in 1947. 
Larger quantities of fluorspar were also used in 1948 than in 1947 at 
iron foundries, nonferrous smelters, and plants making ferro-alloys, 
cement, and special fluxes. However, consumption of fluorspar by the 

lass and enamel trades in 1948 dropped 10 percent from the all-time 
GE? established in 1947. 

Deliveries of fluorspar to consumers in the United States totaled 
442,336 short tons in 1948 (331,105 tons from domestic mines and 
111,231 tons from foreign sources). In 1947, deliveries to consumers 
had totaled 397,465 tons (319,195 tons from domestic mines and 78,270 
tons from foreign sources); in addition, 9,109 tons of finished fluorspar 
from domestic mines were delivered to the Government stock pile. 
Total deliveries to steel plants in the United States advanced to 269,304 
tons (230,224 tons in 1947), and those to hydrofluoric-acid plants in- 
creased to 106,857 tons (102,013 tons in 1947); however, sales to glass 
and enamel plants fell to 45,602 tons (50,054 tons in 1947). 


Salient statistics of fluorspar in the United States, 1939-48, in short tons 


Ship- Foreign trade Industry stocks at end of year 
y ES 
ear rom 
Imports 
p for con- | Exports 
sumption 

100 EE 182, 771 16, 302 2, 976 
LEE 233, 600 11,873 8, 482 
Lt E 320, 669 7,524 12, 184 
A ee e atis. 360, 316 2,151 9, 020 
JO PL CERNERET RI NH 406, 016 43, 769 9, 068 
10H. E 413, 781 87, 1, 980 
A ea ees aide cue 323,961 | 104, 925 1, 420 
1 coda 277, 940 29, 852 1, 729 
LI EE 329, 484 78, 725 1, 180 
1946 oaen EE 331,749 | 111,626 666 


1 Finished fluorspar only. 


The average composite selling price ($32.14 a short ton) of all 
grades of fluorspar (both domestic and foreign) delivered to consumers 
in the United States in 1948 was $0.34 less than in 1947. 

Hourly wage increases of 7 to 10 cents were made by many fluorspar- 
mining companies in 1948. 

The total quantity of fluorspar shipped in and imported into the 
United States from about 1870 through 1948 was approximately 
8,809,000 short tons, comprising about 83 percent from domestic 
mines and 17 percent from foreign sources. 


RESERVES 


Information on reserves of fluorspar in the United States, prepared 
by the Bureau of Mines and Geological Survey, was published in 
hearings before a Subcommittee of the Committee on Public Lands, 
United States Senate, Eightieth Congress, first session, 1947 (pp. 
242-245); an abstract is contained in the chapter of this series for 
1947 (pp. 498-499). 
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PRODUCTION AND SHIPMENTS 


Production of finished fluorspar totaled 336,000 short tons in 1948, 
including 156,246 tons of flotation concentrates; however, the output 
also included 2,100 tons of finished fluorspar recovered from milling 
crude ore that had been mined before 1948. "Thus, total production 
(expressed in terms of finished fluorspar) was 333,900 tons in 1948 
compared with 338,600 tons in 1947. Of the mine output in 1948, 
11 mines (producing over 10,000 tons each) supplied 167,500 tons or 
50 percent, 7 mines (producing 5,000 to 10,000 tons each) supplied 
58,700 tons or 18 percent, 29 mines (producing 1,000 to 5,000 tons 
each) supplied 76,300 tons or 23 percent, and 12 mines (producing 
500 to 1,000 tons each) supplied 8,300 tons or 2 percent; thus, 59 
mines produced 310,800 tons or 93 percent of the total. Of the re- 
maining output (23,100 tons or 7 percent), some (in quantities rangin 
from a few tons to 500) came from an undetermined number of sma 
mines and prospects, but much was derived from treated tailings from 
previous milling operations. 

In 1948 mines operated by consumers produced 89,600 tons of 
finished fluorspar compared with 99,300 tons in 1947. 

Fluorspar shipments from domestic mines in 1948 aggregated 
331,749 short tons valued at $11,227,452, increases of 0.7 percent in 
quantity and 2.5 percent in value over 1947. Of the 1948 total, 
71,696 tons were shipped by river or river-rail for delivery to consum- 
ers compared with 60,630 tons in 1947. 

Illinois (52 percent) and Kentucky (26 percent) supplied 78 percent 
of the fluorspar shipped in 1948 compared with 78 percent also in 
1947. Shipments from Illinois and Kentucky were virtually the same 
a both years compared with a gain of 3 percent from other producing 

tates. 

The average value of all grades of domestic finished fluorspar shipped 
in 1948 ($33.84) established a new peak and was $0.59 more than the 
previous high of 1947. 


Fluorspar shipped from mines in the United States, by States, 1947-48 


State 
Colorado E 32,153 
TIROS. cr ee a es 167, 157 
Kentucky Ggs Age 90, 256 
New Mexico...................-.- 27, 526 
Other States: 
ATIZ0O0S E 1, 601 
EN: AA EE 
NOV AUS A A ewe apis 8, 042 
TONGS Io 1,019 
LES ZC EE 1,730 


329, 484 | 10, 954, 875 : 331, 749 | 11, 227, 452 
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Fluorspar shipped! from mines in the United States, by States, 1944-48, with 
shipments of maximum year and cumulative shipments from earliest record 
to end of 1948, in short tons ! 


Maximum 
Shipments by years Total shi 
shipments E VE See l from 
—— ——| earliest record 
State MR a 
Year| Short | 1944 | 1945 | 1940 | 1947 Per- 
Short |Percent| Short | cent 
tons | of total tons of 
total 
Arizona.............- 1939 | 1,608 970 | 1,126 389 | 1,601 | 1,271 0.4 15, 206 0.2 
California. ........... 1934 181 20 |. ees [eed eio euer errans unu un 341 | (3) 
Colorado 4............ 1944 | 65,209 | 65,209 | 52,437 | 32, 539 | 32,153 | 27, 698 8.3 | 533,804 7.3 
Illinois 4.............. 1943 |198, 789 |176, 259 1147, 251 |154, 525 |167, 157 |172, 561 62.0 |3, 868, 674 | 53.1 
Kentucky t.........- 1941 |142, 862 |112, 791 | 95,142 | 63,143 | 90,256 | 84, 889 25.6 |2, 450,902 | 33.6 
Montana............. 1948 A O A cu 318 .1 318 | om 
vada.............. 1948 | 9,615 | 7,293 | 7,038 | 6,234 | 8,042 | 9,615 2.9 87, 102 1.2 
New Hampshire..... POLE |) e A A las ees PA A ee tere 8, 302 .1 
New Mexioo...-.-...-- 1944 | 42,973 | 42, 973 | 14, 449 | 17, 584 | 27, 528 | 24, 968 7.5 | 288,153 4.0 
Tennessee............ 1906 BOO [zz PR O E, E [eum uu EE 1,197 | (3) 
'Texas.........-....-- 1944 | 4,769 | 4,769 | 3,413 | 1,118 | 1,019 906 .3 12, 290 .2 
e EE 1948 | 9,523 | 3,466 | 2,973 | 2,370 | 1,730 | 9,523 2.9 24, 991 .3 
Washington.......... 1945 132 E 132 [P rene A NOSE 382 VM 
Wyoming............ 1944 19 AA A A O VE 19 3) 


—_ e o o E e ed 


1944 |413, 781 ¡413,781 |323, 961 |277, 940 |329, 484 [331,749 | 100.0 |7,291,771 | 100.0 


1 Fígures for 1880-1905 represent production. 

2 Quantity and value res, by States, for 1880-1925 in Mineral Resources, 1925, pt. 2, pp. 13-14, and for 
1910-40 in Minerals Yearbook, Review of 1940, p. 1297. 

3 Less than 0.1 percent. 

4 Figures on production not recorded for Colorado before 1905, for Illinois before 1880, and for Kentucky 
before 1886 and for 1888-95. Total unrecorded production (estimated) included in “Total shipments” 
column as follows: Colorado, 4,400 tons; Illinois, 20,000 tons; and Kentucky, 600 tons, 


9 
Fluorspar shipped from mines in the United States, by grades and industries 
1947-48, in short tons 


Grade and industry 1947 1948 | Grade and industry 1947 1948 
| | 
|| 
Fluxing gravel and foundry Acid lump: Nonferrous.....| 1 | 1 
lump: | =— SE 
AU EEE 12158, 789 | !167,733 || Total: | 
Nonferrous..............- | 1, 734 | 1, 286 un DEE EE 171,862 | 179, 447 
Cement S Loon nmn Ter! 812 950 yL ro. PREPA TERE | 2, 518 2. 380 
Miscellaneous. .--... a 3, 489 | 4, 780 | Cement...... — Fl 812 950 
Government stock pile. . . 9, 109 boat ge i Glass and enamel... -_---_-| 49, 559 45, 375 
| ————|[————— H ydrofluoric acid. ...... | 89, 667 | 96, 848 
12 173,933 | 1174,749 | Miscellaneous. ....... 4,777 6, 105 
= | Government stock pile... RAI 
Ground and flotation con- | Exported..... careta 1, 180 644 
centrates: | | m —d — — 
Lu. LE EE 12 13, 073 111,714 329, 484 331, 749 
Jo 4) RS 783 31,093 
Glass and enamel........ 49, 559 45, 375 
Hydrofluoric acid. ....... 89, 667 96, 848 
Miscellaneous. ........... 1, 288 1, 325 
cg IAEA 1, 180 644 | 
| 13155,550 | 1156, 999 


1 Fluxing gravel includes (and flotation concentrates exclude) the following quantities of flotation con- 
centrates blended with fluxing gravel: 1947, 19,110 tons; 1948, 16,666 tons. 

3 Revised figure. 

¿Includes pelletized gravel. 


In 


E? 
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Fluorspar shipments in 1948 comprised 174,749 tons of fluxing 
A (including 16,666 tons of flotation concentrates which were 
lended with fluxing gravel) and foundry lump, 156,999 tons of ground 
and flotation concentrates, and 1 ton of acid lump. The bulk of the 
fluxing-gravel and foundry-lump fluorspar was shipped to steel plants 
and iron foundries; but à comparatively small tonnage moved to 
plants making cement, ferro-alloys, nickel, basic refractories, and 
fluxing compounds, and to smelters of secondary metals. Of the 
ground and flotation concentrates shipped in, 1948, hydrofluoric-acid 
plants took 62 percent and glass and enamel plants 29 percent; the 
remainder went chiefly to aluminum- and magnesium-reduction works; 
to manufacturers of steel, ferro-alloys, and welding rods; and to 
smelters of secondary metals. 


SHIPMENTS, BY USES 


As is evident from the accompanying table and figure 1, the pre- 
dominant purchaser of fluorspar is the steel industry, which also 
consumes substantial quantities of hydrofluoric acid and sodium 
fluoride, for which fluorspar is the basic material. 


INDUSTRY 


Gloss and Glass and 4 Other 


ey 


12222822 242222." 
Hydrofluoric Jee 

D 
HH 


sell linois It 


Riess A 2 eie 


FicurE 1.—Fluorspar sales (domestic and foreign) to consumers in the United States, 1946-48, by con- 
suming industries and sources, in percent. 
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Fluorspar shipped from mines in the United States, by uses, 1947-48 


Quantity 
Use 
Steel AAA aat 50.2 | 165, 427 | $4, 799, 531 170,633 | $5,058, 866 | $29. 65 
Iron foundeg oo 1.3 4, 439 133, 728 6, 667 220,512 | 33,08 
(11858 san oe ere ee 12.4 1, 434, 905 35,960 | 1,294,211 | 35.99 
(wir HEEN 2.6 315, 491 9, 415 362, 111 38. 46 
H ydrotluoric acid... .......... 27.2 3, 662, 409 96,548 | 3,552,078 | 39.78 
Miscellaneous. ................ 3.1 346, 532 ] ; 11, 582 414, 255 35. 77 
Government stock pile........ 2.8 218, 000 BAN! A PR IS EN 
Exported. cocer ean .4 43, 679 644 24,819 | 38.54 


re | —— —— | ————————— | — | ———— 1———————————— | EE 


10, 954, 875 100.0 | 331, 749 | 11, 227, 452 


E 
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STOCKS AT MINES OR SHIPPING POINTS 


According to the reports of producers, the quantity of fluorspar in 
stock at mines or shipping points at the close of 1948 totaled 100,286 
tons, or 10 percent more than in 1947. These stocks comprised 
37,344 tons of finished fluorspar and 62,942 tons of crude fluorspar 
(calculated to be equivalent to 27,000 tons of finished fluorspar). 


Stocks of fluorspar at mines or shipping points in the United States, by States, 
Dec. 31, 1946, 1947, and 1948, in short tons 


1946 1947 1948 
State RE MM CEU! EE: Ed ee GN 
Crude! | Finished | Crude! | Finished | Crude! | Finished 


! This crude (run-of-mine) fluorspar must be beneflciated before it can be marketed. 


CONSUMPTION AND CONSUMERS' STOCKS 


The accompanying tables give data on consumption and con- 
sumers’ stocks of fluorspar. 
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Fluorspar (domestic and foreign) consumed and in stock in the United States, 
by industries, 1947-48, in short tons 


Industry 


Ld aom d 


Basic open-hearth steel. .................. 
Electric-furnace steel.....................- 


Iron TOUNGrY deefe lla 
PEtTO-GilO eelere 
Hydrofluoric acid! 2.2 
Primary aluminum 2...................... 


LM 


376, 138 


! Fluorspar used in making artificial cryolite and aluminum fluoride (aluminum raw materials) 1s in- 
duded in the figures for hydrofluoric acid, which is an intermediate in their manufacture. 
? Figures on consumption represent fluorspar used as a flux; see footnote 1. 


Production of basic open-hearth steel and consumption and stocks of fluorspar 
(domestic and foreign) at basic open-hearth steel plants, 1944—48 


1944 1945 1946 1947 1948 

Production of basic open-hearth steel in- 

gots and castings............. long tons..| 71, 387, 000 | 64, 510, 000 | 54, 034, 000 | 68, 506, 000 | 70, 830, 000 
Consumption of fluorspar in basic open- : 

hearth steel production...... short tons.. 201, 788 176, 488 145, 631 189, 773 207, 342 
Consumption of fluorspar per long ton of 

basic o -hearth steel made. .pounds.. 5.7 5.5 5.4 5.5 5.9 
Stocks of fluorspar at basic open-hearth steel 

plants at end of year......... short tons.. 53, 100 63, 900 61, 600 68, 400 106, 300 


Fluorspar (domestic and foreign) consumed in the United States, 1927-48, in 


short tons 
Tron 
Hydro- 
Year Steel |` fluoric Glass Enamel uy All other | Total 
acid EE 
alloys 
AAA cé 142, 700 15, 500 6, 800 5, R00 3, 900 1, 500 176, 200 
jo Ama Ee 158, 100 20, 500 6, 200 5, 700 4, 100 1, 600 196, 200 
1929. 2o aud A ride 162, 100 15, 600 6, 600 5, 200 3, 800 1, 500 194, 500 
VCI oo A So erated 112, 600 12, 600 4, 300 4, 000 2, 700 2, 000 138. 200 
A eae bales tia 69, 300 12, 000 7, 100 3, 000 1, 300 1, 300 94, 000 
e A A A E 38, 400 7, 000 6, 700 2, 400 800 700 56, 000 
AAA OS 64, 700 7,800 7, 000 3, 200 1, 200 700 84, 600 
(UE 85, 300 11, 000 7,700 3, 500 2, 100 1, 000 110, 600 
A EEN 105, 000 12, 900 11, 000 4, 900 2, 600 1, 000 137, 400 
E MM AN 140, 800 20, 100 11, 600 5, 400 2, 700 1, 800 182, 400 
Io o EEN 146, 400 24, 100 11, 600 5, 900 3, 700 2, 600 194, 300 
ES AA EES 77,600 18, 900 10, 500 4, 000 2, 800 1, 300 115, 100 
EE 123, 800 26, 300 15, 300 6, 100 3, 500 1, 800 176, 800 
A AI iua e is is 155, 500 37,000 13, 400 5, 500 4. 600 2, 500 218, 500 
AA ROREM RA 210, 400 56, 000 20, 300 7, 300 5, 100 4, 500 303, 600 
EEN 242, 600 81, 600 18, 500 3, 100 7, 800 7, 200 360, 800 
WS A A e ee 234, 148 113, 614 20, 592 1, 726 7, 260 11, 545 388, 885 
jr A A E CENE , 201 129, 553 27,315 2, 547 7, 815 12, 739 410, 170 
Ok, LEE ER 197, 916 109, 315 31,874 3,695 6, 786 6, 504 356, 090 
TAG 25 iors sca E ae vel ee 160, 735 83, 901 39, 852 6, 739 6, 969 4, 904 303, 190 
BT shore EE ,39 100, 363 42, 130 8, 938 6, 567 8, 745 376, 138 
EE 232, 687 107, 280 37, 8, 871 8, 817 11, 367 , 209 
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Fluorspar was reported consumed in 40 States and the District of 
Columbia in 1948, but 3 States—Illinois, Ohio, and Pennsylvania— 
used 228,693 tons or 56 percent of the total consumption. Pennsyl- 
vania was again the chief consuming State; it ranked first in consump- 
tion of fluorspar in both steel and glass and advanced to third from 
seventh place in hydrofluoric acid. inois maintained its rank as the 
largest consumer of fluorspar in hydrofluoric acid in 1948. 

he accompanying table shows, so far as possible without revealing 
the figures of individual companies, the consumption of fluorspar, by 
States, in 1947 and 1948. 


Fluorspar (domestic and foreign) consumed in the United States, by States, 
1947-48, in short tons 


State 1947 1948 State 1947 1948 

Alabama. ................---- Kentueke 0.2200- 

Gon EEE A A io qaasi eg 6,179 | 7,483 
Arkansas...................-- Mialne c EE 

ronda KM DURUM edi Manil e Dd 1, 441 1, 503 

uisiana. ................- ode Island............... 

Mississippi. 21,740 | 17,269 || Michigan.. OOI 10, 545 9, 994 

North Carolina............. Minnesota.................... 2 888 3, 870 

South Carolina. ............ Wisconsin.................- , 
California.................... 9, 185 10, 612 ISSOUI AN so eet eae 4, 041 
Colorado. ...................- New vork 000a 12, 823 14, 588 

i AA ER 14, 161 15, 308 EE 62, 871 67,725 
" U TER RUE cU P 558 OR DUE T — tee ote , 44 

onnecticut.................. TORO hos se Se Ren 

AE 22 css ashington...............- 1, 966 2, 358 
District of Columbia......... 27, 535 26, 984 || Pennsylvania................. 84, 049 97, 664 

New Jersey................. Tennessee...................- 1, 257 L 084 

inois MR E 59, 646 63, 304 || Texas........................ 9, 736 12, 387 
PE AAA te Rr I 27, 916 30,077 || Virginia...................... 132 61 
ee EE West Virginia. ............... 5, 081 5, 400 

Nebreska .-........ooooo... 82 ?72 

South Dakota.............. 376, 138 406, 269 

YOmlBng....1.. v ue -ael-se 


REVIEW BY STATES 


Arizona.—Production of fluorspar in Arizona was 1,271 short tons 
in 1948 compared with 1,601 tons in 1947. The 1948 output came 
chiefly from Cochise County, but some came from Greenlee, Mari- 
copa, and Yuma Counties. The fluorspar from Cochise County 
was from the Lone Star mine operated by Cooper Shapley, Jr., and 
was shipped to steel plants. "The fluorspar from Maricopa County, 
which was also shipped to steel plants, was from the Queen mine 
operated by Isaac Campbell and the Jumbo mine operated by J. A. 
Campbell. A small quantity of fluorspar was recovered as & by- 
product of the Sonora lead mine in Yuma County and shipped to a 
steel plant and a nonferrous smelter. The fluorspar from Greenlee 
County was shipped to a flotation plant; the concentrates recovered 
from the fluorspar, rather than the milling ore, have been credited 
to Arizona in the statistics. 

California.—The Industrial Minerals € Chemical Co., West 
Berkeley, ground some Nevada fluorspar, which it sold to an iron 
foundry, an enamel plant, and a Canadian customer. The company 
also ground some Nevada fluorspar on a toll basis for Balfour, Guthrie 
& Co., Ltd., which sold it to an enamel plant. A carload of Nevada 
fluorspar was also ground by Kennedy Minerals Co., Inc., Los Angeles, 
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for L. H. Butcher Co. The ground fluorspar has been credited to 
Nevada in the statistics. 

Colorado.—Production of finished fluorspar in Colorado decreased 
to 27,800 short tons in 1948 from 32,200 tons in 1947. However, the 
1948 production includes 700 tons of finished fluorspar recovered from 
milling crude ore mined before 1948. Consequently, production 
(expressed in terms of finished fluorspar) totaled 27,100 tons in 1948 
compared with 33,600 tons in 1947. Output in 1948 came from 
Boulder, Chaffee, Jackson, and Mineral Counties. 

Shipments of fluorspar from Colorado were 27,698 tons in 1948 
compared with 32,153 tons in 1947. The 1948 shipments comprised 
18,449 tons of flotation concentrates and 9,249 tons of metallurgical- 
grade fluorspar. 

The Ozark-Mahoning Co., operating a flotation mill near James- 
town, produced 9 percent more flotation concentrates in 1948 than in 
1947. The flotation-mill feed comprised ore chiefly from the Emmett 
and Blue Jay mines, but some was also contributed by the Argo mine. 
These mines are in Boulder County and were operated by Harry M. 
Williamson & Son. The shaft at the Argo mine was sunk an addi- 
tional 100 feet and that at the Blue Jay was being sunk an additional 
150 feet, of which 80 feet had been completed December 31. "The 
Ozark-Mahoning Co. also operates a flotation mill at Rosiclare, Ill. 

The flotation mill of the General Chemical Division, Allied Chemical 
& Dye Corp., near Jamestown, produced 13 percent more concen- 
trates than in 1947. "The flotation-mill feed comprised ore chiefly 
from the company-operated Burlington and Yellow Girl mines in 
Boulder County, but & small quantity was purchased from other 
Colorado mines. On March 30, 1948, the company added to its hold- 
ings in Chaffee County by purchasing the mine and flotation-jig mill 
of Colorado Fluorspar Mines, Inc., but they were not operated. The 
General Chemical Division, Allied Chemical & Dye Corp., also has a 
flotation mill at Deming, N Mex. 

Colorado Fluorspar Mines, Inc., operated its combination flotation- 
jig mill and mine near Salida, Chaffee County, until March 30, when 
they were sold to the General Chemical Division, Allied Chemical & 
Dye Corp. During the period January 1 to March 30 it produced 
881 tons of flotation concentrates and 60 tons of fluxing-gravel 
fluorspar. 

The Aksarben mine near Salida, Chaffee County, was under develop- 
ment by Fluorspar, Inc., which produced some ore that it treated 
at the flotation mill formerly operated by United States Fluorspar, 
Inc. Operation of the flotation mill was begun in December 1948. 

The Wagon Wheel Gap mine of the Colorado Fuel & Iron Corp., 
in Mineral County, produced 6 percent more fluxing-gravel fluorspar 
in 1948 than in 1947. The company made general repairs and 
unprovements to its mill in 1948. 

The heavy-medium mill built on its property near Northgage, 
Jackson County, in 1943 by the Defense Plant Corp. was purchased 
by the Colorado Fluorspar Corp., effective November 1, 1948. "The 
mill was formerly operated by the Western Fluorspar Corp. and was 
closed on August 26, 1945. The mill was not operated in 1948. 

Ilinois.—lllinois maintained its premier position as a fluorspar- 
producing State. Production of finished fluorspar was 169,700 short 
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tons in 1948; about 95 percent came from Hardin County and the 
remainder from Pope County. In addition, some crude ore equivalent 
to 3,000 tons of finished fluorspar was mined but not milled in 1948. 
Thus, total mine production (expressed in terms of finished fluorspar) 
was 172,700 tons in 1948 compared with 169,300 tons in 1947. Some 
Kentucky fluorspar is milled in Illinois, and some Illinois fluorspar 
is milled in Kentucky; the finished fluorspar so recovered, as well as 
that shipped, is credited in the statistics to the State of origin. The 
Argo, Austin, Blue Diggings, Crystal, Deardorff, Douglas, East Green, 
Fairview, Geely Shaft, Hawkins Shaft, Interstate, Knox, Mahoning 
Shaft No. 2, Mahoning Shaft No. 3, Midway-North Boundary-Air 
Shaft-Hillside, Minerva, Pell Shaft, Redd, Rosiclare, South Boundary, 
Victory, and West Green properties supplied about 97 percent of the 
fluorspar produced in Illinois in 1948. Most of the remainder came 
from many mines and prospects, chiefly the Empire, Eureka, Humm, 
Jefferson, Lead Hill, Rose Creck, and Stewart; some was recovered 
from tailings from previous milling operations. 

Shipments of fluorspar from Illinois (172,561 tons) were 3 percent 
more than in 1947 and contributed 52 percent of the total domestic 
shipped. Of the 1948 total, 50,441 tons were shipped by river or 
river-rail to consumers compared with 41,319 tons in 1947. 

The Alcoa Mining Co. produced 3 percent less flotation concen- 
trates in 1948 than in 1947. "The mill feed comprised ore from the 
company-operated Argo, Blue Diggings, and Fairview mines. The 
ore from these mines is first treated in the company heavy-medium 
unit, which supplies an enriched product for flotation feed. The 
Argo-Blue Diggings vein system was worked through the Blue Dig- 

ings-Fairview shafts on the Argo 240-, 500-, 600-, 700-, and 800-foot 
Geo the Fairview-Blue Diggings vein was worked on the 400-, 
500-, 600-, 700-, 800-, and 900-foot levels and on the 300-foot level 
of vein “J,” a minor vein of this system.  Thirty-pound rail was laid 
for operation of larger mine locomotives and cars on the main haul- 
ageways of the Fairview-Blue Diggings mines, and signal lights to 
control traffic on the single track on the 500- and 700-foot levels be- 
tween the Fairview shaft and Argo-Blue Diggings vein intersection 
were installed. 

The Crystal Fluorspar Co. produced 20 percent less finished fluor- 
spar in 1948 than in 1947. The loss in output resulted partly from a 
strike of employees from June 9 to July 6 at the Crystal mine and 
from June 16 to July 6 at the Jefferson mine, and partly from minin 
lower-grade ore. Production in 1948 was obtained from the Crysta 
and Jefferson mines and from re-treating log-washer fines at the Patton 
flotation mill. At the Crystal mine 600 feet of drifting and 150 feet 
of raising were done in 1948. At the Jefferson mine, which has been 
under development since 1945, 538 feet of drifting, 147 feet of raising, 
and 38 feet of crosscutting were done in 1948. A new heavy-medium 
Mobil mill, to replace the present gravity-concentrating mill, was 
delivered late in December; it will be erected at the Crystal mine to 
serve it and the Jefferson mine. 

The Inland Steel Co. discontinued fluorspar mining and milling 
operations at Rosiclare, and the mineral and mining rights of the 
Hillside mine were sold to the Rosiclare Lead & Fluorspar Mining Co. 
The Hillside mine and gravity-concentrating mill had been brought 
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into operation about May 1, 1922, by Hillside Fluor Spar Mines. 
Future fluorspar production by Inland Steel Co. will be centered 
chiefly in its Keystone mine near Marion, Ky. Some ore was mined 
in 1948 at the Hillside mine by Inland Steel Co. before its disposition, 
and a small quantity of concentrates was produced at the company 
flotation plant. Its gravity-concentrating mill at Rosiclare, however, 
did not operate. Some ore from the Rosiclare mill was transferred 
to and treated at the company heavy-medium mill at the Keystone 


mine. 

The Ozark-Mahoning Co. produced 28 percent more fluorspar 
flotation concentrates in 1948 than in 1947. "The mill feed in 1948 
comprised ore from the Deardorff, East Green, Mahoning Shaft No. 2, 
Mahoning Shaft No. 3, and West Green mines near Cave in Rock, 
Il., the Delhi-Babb and Commodore mines near Salem and Marion, 
Ky., respectively, and some purchased ore, chiefly from the Mineral 
Ridge mine also near Salem. Production of finished fluorspar in 1948 
comprised 76 percent acid grade, 12 percent pelletized gravel, and 12 
percent filter cake; most of the filter cake was sold to local producers 
for blending with fluxing gravel. Production and shipments of 
finished fluorspar from the Delhi-Babb, Commodore, and Mineral 
Ridge mines have been credited to Kentucky in the statistics. The 
Ozark-Mahoning Co. displaced the Rosiclare Lead € Fluorspar Min- 
ing Co. as the largest producer of fluorspar in the United States in 1948. 

The Rosiclare Lead € Fluorspar Mining Co. operated the Eureka, 
Geely, Hawkins, Interstate, Midway-North Boundary-Air Shaft- 
Hillside, Pell, Rosiclare, and South Boundary properties in 1948, 
but the Rosiclare mine was again the chief producing mine of the 
company. The ore from the company mines is mill feed for its heavy- 
medium, jig, and flotation mills. Production of finished fluorspar of 
all grades was 12 percent less in 1948 than in 1947 but shipments were 
4 percent more. Denver mineral jigs were added in the company mill 
for the reclamation of the fractional lead content in the gravel fines. 
À sizable ore body was being developed on the Interstate property 
about 4 miles northwest of Rosiclare. The ore body, which has been 
opened to a length of 250 feet, showed widths up to 16 feet at the 70- 
foot level; a stope started above the 70-foot level showed a maximum 
width of about 22 feet. The fluorspar is gravel in character and of 
very good grade. Sinking of the shaft to 140 feet to develop the 
downward extension of the ore body is contemplated. 

Operations &t the mine and flotation mill of Minerva Oil Co. con- 
tinued on & 6-day week in 1948; but, chiefly because of & 17-day strike 
by employees in June, output of fluorspar flotation concentrates was 6 
percent less than in 1947. The company was sinking & 6-foot air and 
escape shaft at its mine and was continuing prospect drilling on or 
near its properties. 

Production in 1948 at the Douglas mine in Pope County, operated 
by the Hicks Creek Fluorspar Mining Co., was seven times that in 
1947. The Redd mine, also in Pope County, operated by the H. C. B. 
Mining Co., the Knox, Rose Creek, and Austin mines in Hardin 
County, operated by Knox Fluorspar Co., Yingling Mining Co., and 
J. F. E. Austin, respectively, were the largest of the many smaller 
mines worked in Illinois in 1948. 
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Kentucky.—Production of finished fluorspar in Kentucky in 1948 
was 7 percent less than in 1947 and 5 percent under the average for 
the 5 years 1943-47. Output in 1948 was 91,800 short tons. In 
addition, some crude ore equivalent to 1,700 tons of finished fluorspar 
was mined but not milled in 1948. ‘Thus, total mine production 
(expressed in terms of finished fluorspar) was 93,500 tons in 1948 
compared with 101,100 tons in 1947. Shipments were also less; they 
were 84,889 tons—a 6-percent decline from 1947. Of the 1948 ship- 
ments, 21,255 tons were shipped by river or river-rail compared with 
19,311 tons in 1947. 

Reflecting greatly accelerated activity at the Hughett mine, oper- 
ated by the C & L Fluorspar Co., output in Caldwell County increased 
to 5,200 tons in 1948 from 1,700 tons in 1947. .' The Crowder mine 
contributed virtually all of the remainder of the output in the county. 

The major part of the 1948 output in Crittenden County came 
from the Blue, Davenport, Delhi-Babb, Hicks, Keystone, Pigmy, 
Tabb No. 1, and Yandell No. 22 mines. Most of the remainder came 
from many smaller producing mines, including the Ainsworth, Crystal, 
Hickory Cane, Krausse, La Rue, Mary Belle, Reiter, Tabb No. 2, 
and Watkins; and some was recovered from tailings from previous 
milling operations. 

Production and shipments of fluorspar in 1948 by the United States 
Coal & Coke Co., the largest producer in Kentucky, were 21 and 28 
percent, respectively, less than in 1947. Output came from the Tabb 
No. 1, Tabb No. 2, and Yandell No. 22 mines. Its Big Four mine 
was idle, and the Asbridge No. 21 and Tabb No. 2 mines have been 
exhausted of known ore. 

The Kentucky Fluor Spar Co. and affiliates shipped 19 percent less 
fluorspar and “fluorbarite” than in 1947. The company operates a 
mill at Marion and, through its mining division (Roberts & Frazer), 
operated the Carr and Wright mines in Livingston County. Only 
about one-fifth of the supply came from company mines in 1948; most 
of it was supplied by the Austin, Blue, Crowder, Hughett, Keystone, 
Knox, Krausse, Lead Hill, Redd, and Rose Creek mines and the 
flotation mills of Butler & Moodie, C & L Fluorspar Co., Crider Bros. 
Fluorspar Co., and Minerva Oil Co. 

The Keystone mine and new heavy-medium mill of Inland Steel Co. 
were operated throughout 1948. Output at the Keystone mine was 
&bout double that in 1947. Production at its heavy-medium mill 
was 3.7 times that in 1947, when it was only operated a little over 4 
months. The company completed & barge-loading station on the 
Kentucky bank of the Ohio River, opposite Elizabethtown, Ill. 

Output of fluorspar at the Pigmy mine of the Pigmy Corp. (sub- 
sidiary of the Rosiclare Lead & Fluorspar Mining Co.) declined for 
the fourth consecutive year and was 37 percent less in 1948 than in 
1947. 

In 1948 the Delhi Fluorspar Corp. made & small production at its 
Hickory Cane mine but it was inadequate for its needs. Conse- 
quently, the company purchased fluorspar from many local producers, 
as well as some Mexican fluorspar, which was blended with domestic 
fluorspar. The domestic fluorspar came chiefly from the Austin, 
Douglas, Knox, and Redd mines in Illinois. The Mexican fluorspar 
80 blended and shipped has not been included in the statistics for 
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Kentucky. Total shipments by Delhi Fluorspar Corp. were 107 
percent greater than in 1947. | 

L. Conyer shipped 18 percent less fluorspar in 1948 than in 1947. 
He operates a jig mill near Marion and depends on purchases of local 
ore and tailings for his mill feed. Most of his output of finished 
fluorspar in 1948 was derived from milling tailings purchased from 
various mills in Illinois and Kentucky. 

Ben E. Clement sold 22 percent more fluorspar in 1948 than in 
1947. He purchased fluorspar from local producers and some acid- 
grade fluorspar from Mexico. The Mexican fluorspar was used to 
raise the grade of locally purchased fluorspar. The Mexican fluorspar 
has not been included in the statistics for Kentucky. 

Crider Bros. Fluorspar Co. worked the Blue mine near Mexico, Ky., 
and the Jameson mine near Lola, reclaimed some fluorspar from the 
Haffaw dump, and purchased fluorspar from local producers. The 
ore from the company mines is mill feed for its gravity-concentrating 
and flotation mills. Output in 1948 comprised 70 percent metal- 
lurgical-grade fluorspar and 30 percent flotation concentrates. The 
company reopened the No. 1 shaft at the Blue mine and hoisted a 
substantial tonnage of ore from the 300-foot level. A new gravity- 
concentrating mill was erected at the Blue mine. Sales of fluorspar 
by the company were 10 percent smaller than in 1947. 

The C € L Fluorspar Co., which operated the Hughett mine in 
Caldwell County, purchased the flotation mill of Minerals Flotation 
Corp. at Marion during the second quarter of 1948 and operated it 
the remainder of the year. The mill feed comprised tailings from 
local mines. | 

Davenport Mines, Inc., operated the Davenport and Hicks mines 
near Salem in 1948. It did much underground exploratory work in 
anticipation of completion of its new heavy-medium mill to serve 
these mines. The mill was completed in November. As a conse- 
quence of exploratory work and mill construction, output of fluorspar 
by the company declined 36 percent from 1947. 

The Aluminum Ore Co. (Alcoa Mining Co. beginning January 1, 
1949) did not mine any fluorspar in Kentucky in 1948, but its Mary 
Belle mine was leased to and operated by F. B. Moodie, Jr. However, 
the company did prospect core drilling on the Eagle-Butler, Eagle- 
Babb, Klondike-Schoolhouse, Coker, Danakay, Grassham, Tyner, 
Trabue-Skelton, F. W. Davis, Lewis Heirs, Haynes, Snyder, Howard 
Damron, George Damron, Alonzo Watson, and  Eagle-Hutson 
properties. 

In Livingston County production of finished fluorspar declined to 
9,800 tons in 1948 from 17,200 tons in 1947. "The output in 1948 
came chiefly from the Carr and Mineral Ridge mines and from re- 
working the Klondike tailings. 

Output at the Carr and Wright mines of Roberts & Frazer was 56 
percent less than in 1947. 

The Mineral Ridge mine was operated by Alco Lead Corp. through- 
out 1948; output was at about the same as in 1947. The heavy- 
medium mill completed at this mine in early 1948 was later dismantled 
and moved to the company lead mine in Illinois. 

Butler & Moodie continued to reclaim fluorspar from Klondike 
tailings at its flotation mill near Mullikin. 


883326—050— —35 
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In the Central Kentucky district production and shipments of 
finished fluorspar declined to 2,476 and 2,717 tons, respectively, in 
1948 (5,771 and 6,030 tons in 1947). In addition to the finished 
fluorspar shipped in 1948, 250 tons of milling ore was shipped to a mill 
at Marion, Ky. The largest producer in this district is Hageman 
Properties, Inc.; in 1948 it operated the Faircloth and Haydon mines 
in Woodford County near Wilmore. A small quantity of fluorspar 
was produced at the Lone Oak mine in Mercer County near Harrods- 
burg by Albert Brauer in 1948; the mine has been abandoned. 

Montana.—The first commercial production of fluorspar in Montana 
was reported made in 1948; it totaled 318 tons and was produced by 
Jay Bettles at the property of Coeur d'Alene Extension Mines, Inc., 
in Mineral County near Superior. The fluorspar was uncovered by 
bulldozing operations; it was reported to have averaged 94.6 percent 
calcium fluoride and was shipped to Pacific coast steel plants. 

Nevada.—Shipments of fluorspar from Nevada established a new 
high in 1948; they were 9,615 short tons, an increase of 20 percent 
over 1947 and 7 percent greater than in 1941, the previous record 
year. Most of the 1948 output went to steel plants; but some was 
shipped to cement, glass, and enamel plants, iron foundries, and non- 
ferrous smelters, and a little was exported to Canada. The fluorspar 
moving to glass and enamel plants and to Canada was ground by 
Industrial Minerals & Chemical Co., West Berkeley, Calif. and 
Kennedy Minerals Co., Inc., Los Angeles, Calif. 

The chief producing mine in Nevada in 1948 was the Daisy in 
Nye County, operated by J. Irving Crowell, Jr.; its production was 
129 percent more than in 1947. The Baxter mine in Mineral County, 
operated by V. S. Baxter, was the second-largest producing mine in 
Nevada in 1948; its output, however, declined 23 percent from 1947. 
A car of fluorspar was produced at the Cirac Review Group in Churchill 
County by C. P. Cirac. 

New Mexico.—Production of finished fluorspar in New Mexico was 
24,900 short tons in 1948, a loss of 10 percent from 1947. However, 
the 1948 production includes 6,200 tons of finished fluorspar recovered 
from treating some crude ore mined before 1948. Consequently, total 
mine production (expressed in terms of finished fluorspar) was 18,700 
tons in 1948 compared with 22,000 tons in 1947. The 1948 output came 
from Dona Ana, Grant, Hidalgo, Luna, Sierra, and Valencia Counties. 
The Zuñi and Mirabal mines in Valencia County, Shrine mine in Grant 
County, and Howard (White Eagle) mine in Luna County supplied 
about 86 percent of the fluorspar produced in New Mexico in 1948. 
Most of the remainder came from many mines and prospects, and 
some was recovered from tailings from previous milling operations. 

Shipments of fluorspar from New Mexico likewise decreased and 
totaled 24,968 tons in 1948, a loss of 9 percent from 1947. 

The flotation mill of General Chemical Division, Allied Chemical 
& Dye Corp., at Deming produced 1 percent less concentrates in 1948 
than in 1947. The mill feed comprised ore from the company 
Shrine mine in Grant County and Florida mine in Luna County and 
purchased ore from local mines, chiefly the Howard (White Eagle) 
mine in Luna County. 

The flotation mill of Zuñi Milling Co. at Los Lunas produced 80 
percent more concentrates than in 1947. The mill feed comprised 
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ore from the company mines near Grants in Valencia County, tailings 
from previous milling operations, and purchased ore from local mines, 
chiefly the Howard (White Eagle) mine in Luna County and the 
Mirabal mine in Valencia County. Output of milling ore at the 
company mines almost tripled that in 1947. E 

The Howard (White Eagle) mine in Luna County, operated by J. 
H. Harrison, was the second-largest producing mine in New Mexico 
in 1948; except for a carload to a cement plant, the fluorspar was sold 
to local flotation mills. 

Texas.—Production of finished fluorspar in Texas was 805 short 
tons in 1948, a loss of 28 percent from 1947; shipments (906 tons) were 
11 percent smaller. Production was from the Eagle Mountains mine 
in Hudspeth County near Van Horn, operated by J & L Fluorite Co. 
until April 10, when it was sold to Texas Fluorspar Mines, Inc., 
which operated the remainder of the year. 'The new operator did 
much development at the mine and overhauled its mill, to which & 
second ball mill was added, increasing milling capacity to 80 tons per 
24 hours. Geologic mapping covering some 5 square miles is reported 
to have resulted in & substantial increase in inferred ore reserves. 
The fluorspar deposits controlled by the Texas Fluorspar Mines, Inc., 
were described.! 

Utah.— Production of fluorspar in Utah established a new high in 
1948; it was 9,523 short tons, an increase of 481 percent over 1947 and 
173 percent greater than in 1944, the previous record year. The bulk 
of the production came from Juab County near Delta, where there 
was a short-lived mining “boom” in 1948. George Spor & Sons, who 
first mined fluorspar in the Delta area, again operated, and Chesley 
& Black, Willden Bros., and Ward Leasing Co. made initial outputs. 
All the ore produced, which was reported to average about 85 percent 
caleium fluoride and less than 2 percent silica, was shipped to the 
steel plant at Geneva. A car of fluorspar was shipped from a property 
in Beaver County by Fred Staats, and a few tons were shipped from 
the Blue Spar prospect in Grand County near Grand Junction by 
N. B. Knight, Jr. The fluorspar deposits in Juab County were 


described .? 
MILL DEVELOPMENTS 


Davenport Mines, Inc., completed a heavy-medium separation 
plant near Salem, Ky., to serve its Davenport and Hicks mines. 
heavy-medium mill was delivered in late December to the Crystal 
Fluorspar Co., Elizabethtown, Ill.; it will be erected at the Crystal 
mine to serve it and the Jefferson mine. The heavy-medium mill 
installed by Alco Lead Corp. at the Mineral Ridge mine near Salem, 
Ky., in early 1948 was later dismantled and moved to its Patrick lead 
mine in Illinois. The heavy-medium mill built on the property of 
Colorado Fluorspar Corp. near Northgate, Colo., by the Defense 
Plant Corporation in 1943 was purchased by the former company 
effective November 1, 1948. A new gravity-concentrating mill to 
serve the Blue mine near Mexico, Ky., was completed by Crider 
Bros. Fluorspar Co. A second ball mill was added to the flotation 

! Colorado Mining Association, Colorado Group Explores Fluorspar Deposit in West Texas: Mining Y ear 
Book, 1949, pp. 168-170 


Fitch, €. A., Jr., and Barker, C. 8., Utab's New Mining District: Eng. and Min. Jour., vol. 150, No. 3, 
March 1949, pp. 63-66. 
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pant which was overhauled, of Texas Fluorspar Mines, Inc., near 
Ma Horn, Tex., thus increasing milling capacity to 80 tons per 24 
ours. 

A report ? on Bureau of Mines flotation work on samples from nine 
fluorspar properties in western Kentucky was published. Two new 
processes for obtaining selectivity in floating fluorite with oleic acid 
were described.* 

Output of flotation concentrates from domestic ore totaled 156,246 
short tons in 1948 compared with 151,110 tons in 1947. No Mexican 
ore was treated in flotation mills in the United States in 1948. 


PRICES 


Metallurgical-grade fluorspar containing 70 percent or more effective 
calcium fluoride content was quoted at $35 a short ton f. o. b. Illinois- 
Kentucky mines until October 14, when the price was advanced to 
$37. Corresponding increases were made in the prices for other grades 
of metallurgical-grade fluorspar On April 15 the selling price, P b 
Illinois mines, of acid-grade fluorspar containing a minimum of 97 

ercent calcium fluoride was advanced from $40 a ton to $42; and on 
October 14 it was raised to $44. 

The average selling price of all grades of domestic fluorspar shipped 
in 1948 was $33.84 a short ton—a new peak—compared with $33.25 
in 1947. 

FOREIGN TRADE 5 


Imports.—Receipts of imported fluorspar into the United States 
- established a new record of 111,626 short tons in 1948, a gain of 42 
percent over 1947 and of 11 percent over 1945, the previous peak. 
Fluorspar imported for consumption in the United States, which 
represents the quantity on which the duty was paid, also established 
a new record of 111,626 tons, a gain of 42 percent over 1947 and of 6 
percent over 1945, the previous peak. The imports in 1948 comprised 
20,196 tons containing more than 97 percent calcium fluoride and 
91,430 tons of lower grade. They were valued * at $1,825,004. The 
value assigned to the higher-grade foreign fluorspar averaged $26.31 
a ton in 1948 and that to the lower grade $14.15. The cost to con- 
sumers in the United States also includes duty, loading charges, 
insurance, consular fee, and freight to consuming plants. The duty 
on fluorspar containing not more than 97 percent calcium fluoride 
continued at $5.625 a short ton and on fluorspar containing more than 
97 percent calcium fluoride $3.75. 
In 1948, 3,776 tons of Mexican fluorspar were blended with fluxing- 
ravel fluorspar from the Illinois-Kentucky district. The Mexican 
uorspar so blended has been excluded from the statistics on ship- . 
ments from mines in the United States and included in the figures on 
imports. 

? Fine, M. M., Concentration of Fluorite from Tailings and Mine Waste Rock in Crittenden and Living- 
ston Counties, Ky.: Bureau of Mines Rept. of Investigations 4370, 1948, 21 pp. 

* Ramsey, R. H., General Advance Marks All Fields in Milling: Eng. and Min. Jour., vol. 150, No. 2, 
February 1949, p. 110. 

$ Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 
Mines, from records of the U. S. Department of Commerce. 

$ As defined in sec. 402 of the TaritT Act of 1930: “The value of imported merchandise * * * is the 
foreign value or the export value, whichever is higher—that is, the market value or the price at which the 
merchandise, at the time of exportation to the United States, is offered for sale in the principal markets of 


the country from which exported, including the cost of containers or coverings and all expenses (including 
any export tax) incident to placing the merchandise in condition ready for shipment to the United States.” 
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Fluorspar imported for consumption in the United States in 1948, by countries 
and customs districts 


[U. S. Department of Commerce] 


Containing more | Containing not more 
than 97 percent than 97 percent Total 
calcium fluoride calcium fluoride 
Country and customs district 


Short 
tons Value tons Value Value 
Canada: Vermont. .-------------------- (1) $10]. E $10 
Germany: Philadelobia ll 1,375 $11, 582 11, 582 
Italy: Philadelphias loco 4,745 41, 265 41, 265 
Mexico: ` ` 
ATITODA ee ele 1, 636 24, 110 13, 695 201, 881 225, 991 
El PáS0: A SA 1, 206 4, 619 46, 828 48, 034 
(Ia lvestOL AAA A MS AA 59 
EE 4, 219 77,574 54, 841 799, 868 877, 442 
New Orleeng O LL 22... 61 891 891 
E A A A ASC 589 589 
A EE A EE 174 2, 552 2, 552 
5,916 102, 890 73, 492 1, 053, 417 1, 156, 307 
New foundland: 
AA AA each 2, 100 61, 992 61, 992 
Philadelphia ........................ 14,280 | 428, 400 |..........].--.......-.. 428, 400 
14,280 | 428,400 2, 100 61, 992 490, 392 
Spain: Philadelphia.................... |... LL LL]. LLL 9, 718 125, 538 125, 538 
Total: 1948............... Ls... 20,196 | 531,300 | 91,430 | 1,293,794 1, 825, 094 
TEE 15,623 | 346, 468 | 63,102 910, 258 1, 256, 726 


1 Less than 1 ton. 


The following table, compiled from data supplied to the Bureau of 
Mines by importers and domestic companies milling foreign fluorspar, 
shows the quantities of imported fluorspar delivered to consumers in 
the United States in 1947 and 1948, irrespective of the year of impor- 
tation into the United States. It differs from the preceding table, 
which shows the quantity and grade imported into the United States. 
The quantities in the following table are based upon the actual outturn 
weights and include the finished fluorspar recovered from milling and 
drying foreign ore, rather than the ore milled or concentrate dried. 


Imported fluorspar delivered to consumers in the United States, 11947—48, by uses 


1947 1948 
Selling price at Belling price at 
tidewater, border, tidewater, border, 
Use or f. o. b. mill in or f. o. b. mill in 


the United States, the United States 
Short | “including duty | Short | “including duty 


tons tons 
Aver- A ver- 
Total ago Total ago 
Btet]. EE 64,797 | $1,665,629 | $25.71 | 98,671 | $2, 458,384 | $24.91 
Hydrofluoric ad... 12, 346 506, 497 | 41.03 | 10,009 468, 861 46. 84 
Ferro-allOYS. c EE 229 7,900 | 34.50 265 6, 201 23. 40 
Glass and enamel............................- 495 21,902 | 44.25 227 11, 478 50. 56 
Other: Ree 403 13,377 | 33.19 | 2,059 69, 033 33. 53 


—— MÀ | ————Àaá€—— | ee | —— | ——M e. | —— 


78,270 | 2,215,305 | 28.30 |111,231 | 3,013, 957 27. 10 
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Exports.—Producers of fluorspar reported exports of 644 short tons 
of fluorspar valued at $24,819 in 1948 compared with 1,180 tons 
valued at $43,679 in 1947. The exports (all ceramic ground and 
flotation concentrates) by producers in 1948 comprised 536 tons to 
Canada, 57 tons to Brazil, 50 tons to Cuba, and 1 ton to Mexico. 
In addition to the fluorspar exported by producers in 1948, dealers 
qu 12 tons to Chile, 10 tons to Colombia, and 550 pounds to 

urkey. 


Fluorspar reported by producers as exported from the United States, 1943-48 


WORLD REVIEW 


The accompanying table shows world production of fluorspar, by 
countries, 1943-48, insofar as statistics are available. 


World production of fluorspar, by countries, 1943-48, in metric tons ! 
[Compiled by P. Roberta] 


Country ! 


Muri gr ME PCM 
Bolivia (exports).........................- 
Brazil 


ep e e wes ZF ep ër e om em ve e e ep ep om op o e mr ep er ep ob em e e e e ep er om e op oe gp le e we e e ze zm le ee ae e zo e sm ss les e o e e e e zm lee ez mm e e za a 


Mexico (exports) ......--..-..-.-.---.----- 
Newfoundland (shipments) 
INOEW PR A dee 
Southern Rhodesia....................... 


Beitzerland -0-00 
RT EE 
Union of South Atien 
United Kingdom. ...............-...---.- 
United States (shipments)................ 


Total (estimate). ................... 1, 040, 000 | 677, 000 


1 In addition to countries listed China, South-West Africa, Soviet Zone of Germany, and U. S. S. R. 
produce fluorspar, but data of output are not available; estimates by author of chapter included in total. 

3 Data not available; estimates by author of chapter included in total. 

3 Estimate. 

* Bizonal area. 

Canada.— According to the Dominion Bureau of Mines, production 

of fluorspar in Canada was 9,556 metric tons? (all from Ontario) in 
1948 compared with 6,519 tons in 1947. In Canada output falls 


short of consumption, and the greater part of the deficiency is met 
? 1 metric ton is equivalent to 1.10231 short tons. 
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by importations, chiefly from Mexico, Newfoundland, and the United 

States. Imports into Canada were 38,829 metric tons during the 
first 10 months ot 1948 compared with 29,031 tons in the entire 
year 1947. i 

Mexico. —Chiefly as a result of a near-record demand by the United 
States, production of flourspar (as measured by exports) in Mexico 
established a high of 75,381 metric tons, an increase of 65 percent 
over 1947 and 34 percent greater than in 1944, the previous peak. 
About 2,200 tons of Mexican fluorspar are used in local metallurgical 
plants, and some is exported to Canada. 

Newfoundland.—The St. Lawrence Corp. of Newfoundland, Ltd., 
and Newfoundland Fluorspar, Ltd. (a subsidiary of Aluminum Co. 
of Canada, Ltd.), are the only producers of fuorspar in Newfoundland. 
Shipments of fluorspar from Newfoundland were 47,833 metric tons 
in 1948 compared with 36,191 tons in 1947. 

The St. Lawrence Corp. of Newfoundland, Ltd., which has developed 
and opened several mines, has a gravity-concentrating mill and a 
flotation mill in Newfoundland for treating the ore; and a subsidiary, 
St. Lawrence Fluorspar, Inc., has a plant at Wilmington, Del., for 
drying the flotation concentrate. Shipments by the St. Lawrence 
Corp. of Newfoundland, Ltd., and St. Lawrence Fluorspar, Inc., were 
16,963 metric tons in 1948 compared with 16,151 tons in 1947. 

Newfoundland Fluorspar, Ltd., has two mines and ships crushed 
fluorspar principally to Arvida, Quebec, where the Aluminum Co. of 
Canada, Ltd., has a flotation plant. Shipments by Newfoundland 
Fluorspar, Ltd., were 30,870 metric tons in 1948 (20,040 tons in 1947) 
and comprised 26,976 tons to Arvida and 3,894 tons to other customers. 
Production was resumed in 1948 at the reopened Director mine, 
where development was continued on the 250-foot level, from which 
came all ore hoisted. Development was also continued at the 
Tarefare mine until May. 

à d fluorspar deposits of Newfoundland were described in much 
etall. 

South-West Africa.—During 1948 the Tsumeb Corp. did geologic 
mapping, trenching, and diamond drilling on company claims at 
Okurusu, 90 miles southwest of Tsumeb, where surface outcrops give 
promise of an important fluorspar deposit. The fluorspar deposit of 
the Tsumeb Corp. was described by the Department of Mines, Union 
of South Africa, as follows: '° 

The deposit is situated on the farm Marburg 1 about 12 miles northwest of 
Otjikango station in the Otjiwarongo district and about 36 miles from the village 
of Otjiwarongo. The fluorspar occurrence is located in the Marburg mountain, 
a large hill of metamorphosed sedimentaries of the Damara system surrounded 
by granites of the Salem type. The fluorspar, which is locally associated with 
a very pure hematite, is light green in color and occurs in steeply dipping parallel 
bands striking almost due north and south. These bands, of which there are 
three, are reported to have been traced over a strike of more than a mile and are 
individually of the order of 100 to 150 feet wide. 

On the southern flank of the hill one of these bands has been opened up by 
means of an adit driven about 150 feet into the hillside. Near the end of this 


adit a winze has been sunk to a depth of 100 feet. All this work was accomplished 
in massive fluorspar, which indicates the extensive nature of the body. 


! Van Alstine, R. E., Geology and Mineral Deposits of the 8t. Lawrence Area, Burin Peninsula, New- 
foandland: Newfoundland Geol. Survey Bull. 23, 1948, 64 pp. 

* South African Mining and Engineering Journal, vol. 59, No. 2910, part II, Nov. 20, 1948, p. 347. 

1 Kent, L. E., and others, Fluorspar in the Union of South Africa and South-West Africa: Union of 
South Africa, Dept. of Mines, Geol. Serles Bull. 14, 1943, 69 pp. 
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Apart from the hematite mentioned above, the only other mineral present in 
quand is quartz which is seen disseminated in certain sections of the ore body. 

s, however, fluorspar is principally used for fluxing the presence of quartz cannot 
be considered & serious drawback. 

The grade of massive ore varies from about 70 percent to over 90 percent de- 
pending on the quantity of quartz. No doubt selected portions of the ore bodv 
will yield almost pure fluorspar but such rich pockets have not as yet been en- 
countered. Bencficiation of the low grade ores could be tried out but will be 
wasteful on account of the small difference in specific gravity between the fluorspar 
and the quartz and the generally intimate intermixture of these two minerals. 

The deposit, while not of high grade, is certainly the largest of its kind in 
Southern Africa and the reserves must run into millions of tons. Should there 
be a considerable expansion of the iron and steel industry in the Union, this de- 
posit will be exploited. 


CRYOLITE 


Cryolite occurs in commercial quantity and is mined at only one 
place—Ivigtut, Greenland. The mine at Ivigtut, the grades of ore 
produced, methods of processing and purification, and various uses of 
cryolite have been described.” 

Synthetic cryolite was manufactured in the United States in 1948 
by the Aluminum Ore Co. at East St. Louis, Ill., and the Reynolds 
Metals Co. at Bauxite (Hurricane Creek), Ark. 

The chief use of cryolite is in the reduction of aluminum; compara- 
tively small quantities are used in glass, enamels, abrasives, and in- 
secticides. 

Imports of cryolite into the United States were 2,101 long tons 
valued at $210,050 in 1948 compared with 19,650 tons valued at 
$1,564,380 in 1947. The cryolite imported in both years came from 
Greenland. 

Exports of cryolite from the United States were 637 long tons valued 
at $139,027 in 1948 compared with 836 tons valued at $216,357 in 
1947. Of the 1948 exports, 543 tons went to Canada, 61 tons to 
Brazil, 24 tons to Mexico, and 9 tons elsewhere. 

Production of synthetic cryolite by the fluoboric acid process was 
summarized ' as follows: 


Formation of fluoboric acid by the interaction of calcium fluoride, boric acid 
and sulfuric acid in an aqueous medium, offers a simple and attractive method of 
winning fluoride values from fluorspar. Fluoboric acid obtained in this manner 
has a high fluoride content and does not have the disagreeable fuming character- 
istics of hydrogen fluoride or its aqueous solutions. This key reaction can serve 
as the starting point for the formation of fluoborates, cryolite and other fluorides. 

This investigation covers the study and development of a simplified cyclic 
process for the production of cryolite from fluorspar, through the intermediate 
formation of fluoboric acid. The term, fluoboric acid cryolite process, has been 
used to identify this method of forming cryolite. Specifically, cryolite is formed 
by the interaction of fluoboric acid with hydrated alumina and sodium carbonate, 
boric acid being regenerated and then recycled to form more fluoboric acid. 

Cyclic process studies were carried out on a 40-gal. scale. The encounter of a 
number of unforeseen difficulties emphasized the importance of not depending 
too much on reaction studies made with pure synthetic solutions, but rather 
operating with the same liquor for a large number of cycles and with various lots 
of raw matcrials so that cumulative effects of accidental and unavoidable impuri- 
ties can be investigated and overcome at an early stage of the development—at 
least before too large a scale of operation is adopted. 


11 Gibbs, A. E. (technical director, Pennsylvania Salt Manufacturing Co.), Cryolite as à Chemical Raw 
Material: Chem. Ind., vol. 38, No. 5, May 1936, pp. 471-476. 

12 Heiser, H. W., Production of Cryolite by Fluoboric Acid Process: Chemical Engineering Progress, voL 
45, No. 3, March 1949, pp. 169-179. 
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GENERAL SUMMARY 


HE production of fuel briquets, after rising steadily for 10 years 

dropped slightly in 1948 to 3,128,477 net tons. Packaged fuel 

declined in 1948 to 157,013 tons, the lowest annual output 
since 1937. 

The fuel-briquetting industry in the United States consists of a 
relatively few dE lants (36 in 1948), producing a small, hard, 
pillow-briquet suitable for shipment. The packaged-fuel industry, 
on the other hand, consists of a large number of small plants (62 in 
1948), producing 3- to 4-inch, more or less friable cubes wrapped 
(usually 6 to & package) in sturdy paper sealed with gummed tape, 
suitable for local consumption but not as a rule for transportation 
over long distances; the cubes are designed for burning in the package. 

In 1940, packaged fuel equaled 27 percent of the fuel-briquet 
production; by 1948 it had declined to 5 percent. "The packaged-fuel 
industry (begun about 1928 but canvassed only since 1935) expanded 
spectacularly from 1935 to its peak in 1940; however, further growth 
was interrupted by World War 11 shortages and high costs of labor, 
raw fuels, and critical materials. Labor shortages and high manu- 
facturing costs continue to be cited by some operators as causes of 
lowered production in 1948. 

The total supplies of solid fuels commonly used for space heating 
in the United States in 1948 (see Coal—Pennsylvania Anthracite 
chapter, Minerals Yearbook, 1948, table 26) in order of their impor-: 
tance. were as follows: Bituminous coal (including lignite), exact 
tonnage not available; Pennsylvania anthracite, 55,300,000 tons; 
coke (all kinds), 6,700,000; fuel briquets, 2,900,000 tons; and packaged 
fuel, 157,000. 

An interesting 100-page booklet entitled “Fuel Briquetting" (by 
R. A. Strong, E. Swartzman, and E. J. Burrough), was published in 
1937 by the Department of Mines and Resources, Ottawa, Canada. 
The principal subjects include history of briquetting, processes, 
binders, equipment, investigations of briquetting in North America, 
economics of the industry, and an appendix review of patent literature. 

The Bureau of the Census, United States Department of Commerce, 
in its 1947 Census of Manufactures, has covered the fuel-briquetting 
and packaged-fuel industries, data for which are included in the 


1 Briquets made from charcoal, wood scrap, and fruit pits not included in Bureau of Mines review. 
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chapter “Petroleum and Coal Products.” ? The report includes data 
on employment and cost of materials, fuels, etc., consumed in the 
manufacture of fuel briquets and packaged fuel. 

Costs of packaged-fuel manufacture by various processes were 
analyzed a few years ago.? 


FUEL BRIQUETS 


Statistics of the fuel-briquetting industry from 1944 to 1948 are 
summarized in table 1. Production by regions from 1917 to 1948 is 
shown in figure 1. 
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FIGURE 1.—Production of fuel briquets in the United States, by regions, 1917-48. 


TABLE 1.—Salient statistics of the fuel-briquetting industry in the United States, 
1935-39 (average), and 1944-48 


1935-39 


(average) 1944 1945 1946 1947 ! 1948 
Production: 
Eastern States. .net Long 285, 248 625, 779 037, 740 880, 109 | 1,089, 705 1, 151, 041 
Central States... do.... 588,573 | 1,704,005 | 1,991,733 | 1,980,234 | 1,966, 834 1, 820, 074 
Pacific Coast States. do... 75, 196 135, 177 132, 731 137, 684 115, 057 157, 362 
tee 949,017 | 2,464,961 | 2,762,204 | 3,004,027 | 3,171, 596 3, 128, 477 
Iomporta do. 11, 792 538 722 653 387 329 
Exports... -0-0-0 do.... 3 18, 206 163, 672 174, 10 163, 339 248, 760 207, 885 
Consumption, apparent ? 
net tons.. 942,603 | 2,301,827 | 2, 588,819 | 2,841,341 | 2,923, 223 2, 920, 921 
Plants in operation. .......... 32 30 32 35 35 36 
Value of production........... $6, 083, 308 |$18, 434, 579 |$21, 678, 886 |$25, 299, 612 |$30, 762, 253 | $36, 011, 322 
x pias value per net ton 
Lob plant: 
Eastern States............ $4. 28 $5. 42 $5.65 $6.61 $7.82 $9. 55 
Central States. ........... $7. 08 $8. 03 $8. 40 $9. 03 $10. 56 $12. 58 
Pacific Coast States....... $10.07 $10. 04 $11. 26 $12.77 $13. 51 
World production..net tons..|68,382, 000 | 78, 456, 000 | 44, 503, 000 | 67, 276, 000 | 67. 026, 000 | 73, 043, 000 


1 Peak year of United States fuel-briquet production 


31937-39 average. Not reported separately prior to 1937. 
3 Production plus Imports minus exports. 


2 Copies of Petroleum and Coal Products (M. C. 29), Census of Manufactures, Bureau of the Census, 
Department of Commerce, may be obtained from Supt. of Documents, Government Printing Otlice, 
Washington 25, D. C., price 15 cents. 

3 Parry, V. F., Technical and Economic Study of Packaged Fuel: Bureau of Mines Rept. of Investi- 
gations 3757, 1944, 45 pp. 
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The output of fuel briquets in 1948 totaled 3,128,477 tons, with 
a total sales value at the plant of $36,011,322—a 1.4-percent decrease 
in tonnage but a 17-percent increase in value as compared with 1947. 

As fuel briquets are used almost entirely for house heating, their 
manufacture is highly seasonal; decreased production in 1948 ma 
therefore be attributed largely to the unusually mild weather whic 
prevailed in the winter months in most sections of the United States. 

Production rose in the Eastern and Pacific Coast States but declined 
in the Central States (table 2). 

Briquets were made in 17 States in 1948, with production centered in 
Wisconsin, followed by Pennsylvania, West Virginia, Missouri, and 
Illinois, in that order. Production in Wisconsin (11 plants totaling 
1,218,699 tons valued at $16,203,556) declined 9 percent since 1947. 
Pennsylvania’s four plants produced 675,880 tons valued at $6,326,305 
(a 16-percent increase in production and 32-percent increase in value 
over 1947). Increases in three of the Central States did not offset 
decreases in the other producing States in this region. Production for 
the other producing States cannot be shown without revealing indi- 
vidual plant data. | 


TABLE 2.—Production of fuel briquets in the United States, 1947—48 


Percent of 
change from 
1947 in— 


Plants!| Net tons Plants!| Net tons Value 


d coos | eS ooo | Ed | eee 


Eastern States......... $8, 519, 741 1,151,041 |$10, 996, 787 | +5.6 |+29.1 
Central States........- 20, 773, 184 1,820,074 | 22,888,763 | —7.5 |+10.2 
Pacific Coast States... ; 157,362 | 2,125,772 | +36.8 |--44. 7 

Total........... 3,128,477 | 36,011,322 | —1.4 |+17.1 


t 10 plants in 1947 and 11 plants in 1948 in Wisconsin; 4 plants in Pennsylvania; 3 plants in 1947 and 2 
pane in 1948 in Illinois; 2each in Arkansas, Kansas, Michigan, Missouri, and West Virginia; and 1 each in 

'alifornia, Massachusetts, Minnesota, Nebraska, New York, North Dakota, Oregon, Washington, and 
W yoming (1948 only). 


Twenty-one plants operated every month of the year, accounting for 
80 percent of the total output. “Production for the last 4 months 
of 1948 in the Eastern and Central States regions was 21 and 20 
percent less, respectively, than in the corresponding months in 1947. 

Number of Plants.—Thirty-six plants reported production in 1948; 
32 of these were also active in 1947.* The four new briquetting 


4 Years plants (activ ein 1948) started producing are given in the 1948 Fuel Briquet Directory (which also 
Zeie tyre of raw fue used), M. M. 8.1722, obtainable on request from the Bureau of Mines, Washington 
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plants (three of which were reported under construction in 1947 and 
which started commercial operations in 1948) were Arko Briquettes, 
Inc., Fort Smith, Ark.; Chicago Briquet Co., Hanna, Wyo.; D. & M. 
Manufacturing Corp., Rutherford Heights, a.; and Arthur Kuesel 
Coal Co., Milwaukee, Wis. However, the new plant at Hanna, Wyo., 
which started operating in January 1948, reported operations per- 
manently abandoned in September 1948. A briquetting plant 
of approximately 100,000 tons annual capacity was reported under 
construction at McComas, W. Va., by the Chicago Briquet Co. 

The DeAngelis Coal Co., of Carbondale, Pa., whose briquetting 
plant at Buena Vista, Calif., was reported under construction in 1946 
and 1947, has abandoned the idea of making lignite briquets and in 
June 1948 changed its name to the American Lignite Products Co., 
Division of DeAngelis Coal Co., and is engaged in the recovery of 
montan wax, sap brown, etc., from lignite by distillation methods of 
extraction at its California location. 

The Lehigh Briquetting Co., engaged in the manufacture of lignite 
briquets since 1929 at Dickinson, N. Dak., changed hands January 1, 
1949, being succeeded by Dakota Briquets & Tar Products, Inc. The 
plant of the Dunnebacke Co., Kenosha, Wis., active since 1937, was 
taken over July 1948, and operations were continued by the Haas 
Coal & Dock Co. 

Four plants were idle in 1948; of these, the American Briquet Co. 
lant at Lykens, Pa. (operating from 1919 to May 1947), reported 
ack of raw coal as cause of idleness, and the Great Lakes Carbon 
Corp. plant at Casper, Wyo. (operating 1935—42; 1944—45), reported 

briquetting operations permanently abandoned in 1948. 

The Super-Heat Fuel Co., Inc., Belleville, Ill., also permanently 
abandoned operations after a fire burned its plant to the ground 
January 5, 1948 (this was the only fire reported at briquetting plants 
during 1948). 

Of the 36 plants active in 1948, 22 reported their equipment (em- 
ploying various processes) installed by Komarek-Greaves & Co., 
Chıcago, Ill., 3 by the Webb Corp., Webb City, Mo., and 3 by Glenn 
Smith, Chicago, Ill. Eight plants reported installation of additional 
equipment in 1948.5 

Capacity.—Annual capacities of 100,000 tons or more were reported 
by 5 out of 8 plants in the Eastern States, by 10 out of 25 in the 
Central States, and by 1 out of 3 in the Pacific Coast States. "The 
largest annual capacities as well as the largest production in 1948 were 
reported by the Berwind Fuel Co. and the Stott Briquet Co., Inc., for 
their plants at Superior, Wis. "Table 3 gives comparative data for 
the past 5 years on capacity and relative production for the United 
States as & whole. 


5 A revised list of manufacturers of machinery used in making fuel briquets and pack aged fuel, M. M. 8, 
1715, is obtainable on request from the Bureau of Mines, Washington 25, D. C. 
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TABLE 3.— Annual capacity and production of briquetting plants in the United 
States, 1944-48 


Active plants Production 
Percent of— 
Ns ier Nace 
um capacity (net vet tons 
tons) Annual Annual 


SR ce nr SPY __L_ iiL 


kr BEER 30 3, 493, 900 2, 464, 961 70.6 100.0 
o o Cer ERE 32 3, 782, 900 2, 762, 204 73.0 100.0 
A cawecdvecctetesssaee 35 4, 533, 300 3, 004, 027 66.3 100. 0 
jb EE 35 4, 615,160 3,171, 596 68. 7 100. 0 
1948: , 
CT [dm 5,000 to 2 
ss than 5, VE 
5,000 to less than 10,000.....-........ 2 ) 18, 010 6,357 29 d 
10,000 to less than 25,000. ..-......-.-..- 4 50, 500 31, 459 A 1.0 
25,000 to less than 100,000. ..........- 12 601, 000 248, 254 41.3 7.9 
100,000 to less than 200,000. .........- 7 781, 000 564, 931 72.3 18.1 
200.000 to Jess than 400,000. .......... 6 1, 720, 000 1, 392, 043 S0. 9 44. 5 
400,000 or more. ..................... 3 1, 500, G00 433 59.1 28.3 
'l'otali cuya e 36 4, 670, 510 3, 128, 477 07.0 100.0 
ER ee : 4 
ss than 2, ONS sceau s 
2,000 to less than 5,000............... 2 \ 103, 010 9, 357 9.1 3 
5,060 to less than 10,000.............. 6 204, 000 47,593 23.3 1.5 
10,000 to less than 25,000. ............ 4 206, 500 65, 239 31.6 2.1 
25,C00 to less than 100,000. ........... 8 556, 000 398, 026 71.6 12.7 
100,000 or more. ....................- 12 3, 601, 000 2, 608, 212 72.4 83.4 
Tollos toos ceda 36 4, 670, 510 3, 128, 477 67.0 100.0 


Raw Fuels.—Nine kinds of raw fuels entered into the manufacture 
of 11 types of briquets in 1948 (tables 4 and 5). Pennsylvania an- 
thracite, bituminous low-volatile, and Arkansas hard coals, in the 
order cited, were the principal fuels used in the manufacture of fuel 
briquets in 1948 and accounted for 87 percent of the total raw fuels 
used. The use of bituminous low-volatile declined 12 percent since 
1947. 

In the Eastern States region Pennsylvania anthracite fines and bi- 
tuminous low- and high-volatile coals were the raw fuels used by plants 
near mines in Pennsylvania and West Virginia. In the Central 
States region—with plants in 10 States and production concentrated 
in the Lake dock territory—all fuels except residual carbons were 
used. In the Pacific coast region residual carbons from the manu- 
facture of oil gas and pyrolysis of natural gas were the raw fuels used. 

Briquet production at coal mines in the Eastern States has more than 
doubled in the past 6 years—from 544,671 tons at three plants in 
1943 to 1,149,533 tons at six plants in 1948 (table 6). 

Raw fuels, other than yard screenings, accounted for 91 percent 
of the total raw fuels used in the manufacture of fuel briquets in 
1948 (table 4). 
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TABLE 4.—Raw fuels used in making fuel briquets in the United States, 1948 


Raw fuels used (net tons) 


Character of raw fuels used |Plants tons Plants using— Plants Yard | Other 
screen-| raw Total 
ings fuels 
Pennsylvania anthracite... 16/1, 151, 752]| Yard screenings exclu- 
Arkansas hard coals....... 8| 310,812 sively (from own or 
Bituminous low-volatile. . . 1711, 090, 286 other yards)........... H T o) sss: 25, 263 
Bituminous high-volatile. . 5| 180,158|| Raw fuels (other than 
Semicoke (lignite char).... 1 yard screenings) ex- 
Residual carbon from py- QUIE. LL eser EEN | EPEA 1, 841, 919/1, 841, 919 
rolysis of natural gas..... 1|? 174, 705|| Both yard screenings 
Residual carbon from man- and other raw fuels. ... 7|232, 751| 847, 92811, 080, 679 
ufacture of oil gas........ 2 
Petroleum coke............ 3 40, 148 
a RARA 1 36/2, 947, 861 TOI AO sis 36/258, 014/2, 689, 847 |2, 947, 861 


117 plants used 1 kind of fuel only, 3 plants used 2 kinds (separately), and 16 used mixtures of 2 kinds; 
hence the sum of the items shown PE p the total number of plants. 


TABLE 5.—Classification of plants and production of fuel briquets in the United 
States, by kinds of raw fuel used, 1947-48 


1947 1948 
Raw fuel used Briquets produced Briquets produced 
Plants | _ — | Plants E 
T : 'ercent a i Percent 
Net tons | ot total Net tons | of total 

Pennsylvania anthracite.......... 3 146, 995 4. 6 2 
Mixture of Pennsylvania anthra- 1, 380, 122 44.1 

cite and bituminous low-volatile. 10 1, 366, 417 43.1 11 
Mixture of Pennsylvania anthra- 

cite and bituminous high-vola- 
uM boss Fale: ri Kë 3 558, 275 17.8 

Aixture of Pennsylvania anthra- — 

cite and bituminous high- and 445, 896 14.0 
e SH Me be E EE Y — OM | AAA Dë E AAA 
a RARA 16 6 : 
Arkansas hard coals (mixture).... 12 } 400, 491 12.6 { 2 ) 336, 502 10.8 
Bituminous EE Ge o 4 518, 644 16.4 6 496, 108 15. 9 
Bituminous high-volatile......... 2 €. ROR 2 
Semicoke (lignite char)........... 1 ) 121, 535 3.9 { 1 } 157, 007 5.0 
Residual carbon from pyrolysis of 

io: Tv `" RER E PEO 1 1 
Residual carbon from manufac- 115, 057 3.6 157, 362 5.0 

ture of CU. AAC, PR E ES 2 2 
Petroleum coke. `, 2 3 43, 101 1.4 
Mixture of petroleum coke and bi- 58, 561 1.8 

tuminous low-volatile........... LEEL uw Ca lh. Mace ical AAA deis d E 

EE E o xo ET 2 35 3, 171, 596 | 100. 0 36 | 3, 128, 477 | 100. 0 


t 1 of these plants algo used Oklahoma semianthracite. 
3 In 1947, 2 ts made 2 kinds of briquets; in 1948, 3 plants made 2 kinds; hence the sum of the items 
shown the total number of plants active in the respective years. 


Binders.—Asphalt binders predominate in briquetting practice in 
the United States (table 7). In 1948, 34 operators used approximately 
198,000 tons of asphaltic types and small quantities of coal-tar pitch, 
oil-gas tar pitch, rosin, and wax; and 2 operators used no binder (1 
of these briquetted the carbon residue from the manufacture of oil 
gas, and 1 used low-volatile bituminous coal—the latter has been in 
operation since 1936 and the entire production, relatively small, is 
consumed locally). 
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TABLE 6.—Production of fuel briquets, grouped according to location of plants 
with reference to supply of raw fuel, 1947-48 


1947 1948 Change in 1948 
EES Production Production 
Plants (net tons) Plants (net tons) Net tons | Percent 
Near lake coal docks: 
Lako Su nor ee - 927, 452 + 840, 864 — 86, 588 —9.3 
e Michigan............. E ES 
EE i 483, 986 { : \ 458, 260 25, 717 5.3 
12 1, 411, 438 13 1, 299, 133 —112, 305 —8.0 
Near coal min 
Eastern States. ............- 6 1, 089, 044 6 1, 149, 533 +60, 489 4-5. 6 
Central 8tateg.............. 9 516, 995 9 ; —21, —65. 2 
15 1, 606, 039 15 1, 639, 460 +33, 421 +2. 1 
Near Polen. riese and 
oil- and nat -gas plants: 
Central States... ............ 1 1 
Cenal GH Ee l ) 138, 106 { : ) 174,421 | 436,315 | 26.3 
4 138, 106 4 174, 421 +36, 315 +26. 3 
SE locations A i 
astern States. ............. Si Së 
ege 2] 16,013 ( 2]) 15,463 550 3, 4 
14 16, 013 14 15, 463 — 550 —3.4 
Total United States. ..... 35 3,171, 596 36 3, 128, 477 —43, 119 —1.4 


! Fall River, Mass.; Flint, Mich.; Omaha, Nebr.; and Syracuse, N. Y. 


The percentage of binder in the briquets (by weight) ranged from 
less than 5 to 9 percent or more. Fifteen plants, accounting for 49 
percent of the total 1948 production, used binders ranging from 5 to 
7 percent; 2 used less than 5 percent; 12, 7 to 9 percent; and 5, 9 
percent or more. 


TABLE 7.—Classiflcation of briquetting plants in the United States by type of 
binder used, 1945-48 


1945 1946 1947 1948 
Percent Percent Percent Percent 
of total of total of total of total 
Plants| briquet |Plants| briquet |Plants| briquet |Plants| briquet 
produc- produc- produc- produc- 
tion tion tion tion 
N D bar 1 ; 3 4.3 2 2 2 
o binder !.................. 
Asphalt..................... 26 86.7| 30 ) 9234 a 984 3i ) 95. 9 
Asphalt and coal-tar pitch... 1 1 1 1 
Asphalt and starch.......... 1 1 l|] | |[.-.-.. 
Oil-gas tar pitch.............|....... 9.0 1 7.7 1 4.2 1 4.1 
Starch EE kk ene Mech, 6 iP A O | 
Rosin and w8X..............|.......]] IL...) II. 1 
32 100.0 35 100.0 35 100.0 36 100. 0 
Production (net tons). ..........|. ...... 2, 762, 204 |....... 3,004,027 |....... 3,171,596 |....... 3,128, 477 


! Residual carbon from manufacture of oil gas and bituminous coal were raw fuels used at plants employ- 
ing no binder. 
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Weight and Shape.—Briquets in the United States in 1948 (pillow-, 
barrel-, cube-, and log-shaped) ranged in weight from 1% to 32 ounces, 
Pillow shapes under 5 ounces (except for an 1l1-ounce bituminous, 
high-volatile pillow by Coal Processing Corp., Buckner, Ill. were 
made at 32 plants and accounted for 83 percent of the total production 
in 1948; 2%-ounce cylindrical (barrel-shaped) briquets were made at 
SUIS ; 18- and 20-ounce cubes at 1 plant; and 32-ounce logs at 1 
plant. 

Commercial production of the log-shaped briquet (called ‘‘Cologs’’) 
was reported b the D. & M. Manufacturing Corp., Rutherford 
Heights, Pa. The round logs—12 inches long and 2 inches in diam- 
eter—weigh 2 pounds each (32 ounces), are packed 12 to a carton, 
and are sold by the carton for fireplace use. The tonnage reported 
for 1948 was small. 

The plant making cubes reported wrapping several hundred tons—a 
small part of its total production—in 10-pound packages suitable 
for burning in the package if desired. 

Seven alanis reported bagging or packing a part of their production 
in bags or cartons; but as a rule, this is merely a merchandising feature 
for delivery purposes only. 


SHIPMENTS 


The tonnage produced in 1948 was distributed widely, being shipped 
to 37 States and the District of Columbia, and exported principally 
to Canada (tables 8 and 11). The major proportion of the output 
at most of the briquetting operations entered markets outside the 
States of manufacture, but six plants producing 3 percent of the total 
sales disposed of their output entirely within the States of origin. 

Fifty-nine percent, more than half of the total shipments within 
the United States, was destined for Wisconsin, Minnesota, Missouri, 
ane Michigan, which apparently are the largest briquet-consuming 

tates. 

Shipments from each producing State cannot be shown, because 
there are only one or two producers in each of the States (except 
Wisconsin and Pennsylvania) and individual operations would thus 
be revealed. However, figure 2 presents graphically the centers of 
production, with corresponding States of destination for 1948; similar 
graphs for 1928 and 1936 are shown on page 965 of Minerals Yearbook. 
1937. 
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The difference between production in 1948 (3,128,477 tons) and 
shipments within the United States (2,810,246 tons), amounting to 
318,231 tons, represents briquets exported, used at plants for power 
or heat, and variation in year-end stocks. 

Briquets are used almost entirely for domestic heating, but four 
operators reported a total of 22,283 tons used for power or heat at 
their plants in 1948. 


TABLE 8.—Shipments of fuel briquets of domestic manufacture in the United 
States, by States of destination, as reported by producers, 1947-48, in net 
tons 


State of destination 1948 
Arkeousag .......---------- 6, 616 
California. ................ 25, 852 
Connecticut............... 44, 411 
Delaware.................- 23, 761 
District of Columbia...... 118, 092 
Florida.................... 87, 027 
Georgia. ................... 78, 303 
Idaho... eee uc revue 87, 994 
Illinois. ................... 8, 707 

diang................... 6, 577 
LOWS S2. conde anos osse 112, 041 
E eee E 

epntucke. 

br) EE EN 3, 972 
Maryland................- 36, 449 
Massachusetts............. 30, 977 
Michigan.................. 2, 135 
Minnesota................. 542, 634 

Issouri................... 

Nebraska.................. 2, 810, 246 


1 For shipments outside the United States see export statistics, table 10. 


General, rail movement represents shipments to considerable 
distances and shipments by truck, local, and nearby consumption 
(table 9). Eighty-two percent of the total shipments of fuel briquets 
moved by rail and 18 percent by truck in 1948. In the Eastern 
States region nearly all the briquets were shipped by rail; in the Central 
and oo coast regions 73 percent moved by rail and 27 percent by 
truck. 


TABLE 9.—Direct shipments of fuel briquets by rail and truck, as reported by 
producers, 1947-48, in net tons ! 


1947 1948 


Produced in— 
Truck Total Rail Truck Total 
Poen poe — 1, 068, 409 20, 349 r 058, fe 1, 118, 492 32, 826 1, DC 2 
'entral States. ............... , 4 
Pacific Coast States........... } 1, 516, 103 549, 456 { i 107, 120 \ 1, 421, 330 534, 041 { $142 635 


Ce nn ee ow 


Total United geen 2, 584, 512 569, 805 | 3 3, 154, 317 | 2, 539, 822 566, 867 | 33, 106, 689 


t Includes shipments outside the United States. 

2 Includes small tonnage shipped by scow. 

3 An additional 14,807 tons were used by 6 producers as fuel at their plants in 1947 and 22,283 tons by 4 
producers in 1948, 
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PRICES 


Monthly retail prices of fuel briquets from 1941 to 1945 for 21 
cities, published in yearbooks of this series, were compiled from data 
collected by the Bureau of Labor Statistics, United States Department 
of Labor.’ Collection of briquet-price data has, however, been dis- 
continued, except for the following cities, for which the December 
prices are quoted for 1944 to 1948 (prices for Pittsburgh are not 
available before 1948). Retail briquet prices increased from 45 to 63 
percent in these cities during the 5-year period 1944-48. The marked 
increases after 1946 followed termination of Government price control 
on all commodities (except sugar and rice) effective November 10, 
1946. 


TABLE 10.—Retail briquet]prices]in selected cities, December 1944-48 


Y ear Chicago, |Milwaukee,| Minneap- | St. Louis, |Pittsburgh, 
I is. olis, Minn. O. 8. 

Le A A A E $12. 97 $12. 88 $14. 35 $11.76 1... us 
IMS. EE 13. 17 13. 13 14. 59 06 EN 
Mee 14. 99 14. 13 15.69 | 13.60 |............ 
E AA E Du AN 8. 54 16. 18.88 | | 16.12 |............ 
TEE 21. 19 18. 70 21. 83 17.14 $17. 48 
Percent change, 194448. ................ +63 +45 +52 +46 Kee de 


The trend in prices in the Eastern, Central, and Pacific Coast 
States is indicated by the average values shown in table 1; these are 
values received by producers and not the retail prices (table 10) which 
include transportation costs to markets and wholesalers’ margins. 
Sales values received by producers (f. o. b. plant) vary widely because 
of the different local conditions under which briquets are manufac- 
tured and sold. The outstanding factors influencing the value per 
ton realized at any plant are cost of raw materials and labor and prices 
of competing fuels. 

In the Eastern States nearly all the output comes from pod in 
the anthracite region of Pennsylvania and the bituminous low-vola- 
tile fields of southern West Virginia, where the cost of raw fuel does 
not involve freight charges; the value f. o. b. plant is therefore rela- 
tively low. Of the 1948 production in the Central States 71 percent 
came from plants at coal docks on the Great Lakes; the raw fuel for 
these plants involves & considerable freight charge, reflected in higher 
values per ton f. o. b. plant. In the Pacific Coast States (where the 
raw fuels used were residual carbons from manufacture of oil gas and 
pyrolysis of natural gas), the average per ton represents the highest 
value f. o. b. plant in the United States. 


FOREIGN TRADE’ 


Imports of fuel briquets into the United States before 1922 were 
negligible. The anthracite shortages of 1922-23 and 1925-26, how- 
ever, created a demand for European briquets (mostly from Germany, 


6 a of Labor Statistics, U. 8. Department of Labor, Retail Prices of Fuels by Cities (monthly 
reports). 

? Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Belgium, and France and mainly for consumption in the anthracite- 
consuming States), which in 1926 reached a record of 123,593 net 
tons. Imports continued at a comparatively high level in the follow- 
ing years through 1932, when they amounted to 80,288 tons, but 
thereafter they dropped sharply and during the recent war period 
virtually ceased. Since 1941, imports have amounted to but a few 
hundred tons a year, virtually all from Canada; in 1948 they amounted 
to 329 tons valued at $3,301. 

Exports of briquets, nearly all to Canada, were reported separately 
by the Bureau of Foreign and Domestic Commerce for tlie first time 
in 1937. The lowest year on record was 1939, with 12,576 tons ex- 
eje the highest 1947, with 248,760 tons. In 1948, the United 

tates exported 207,885 tons valued at $2,653,982, a decrease of 
40,875 tons, or 16 percent less than in 1947 (tables 1 and 11). 


TABLE 11.—Briquets (coal and coke) exported from the United States, 1946-48, be 
countries of destination and customs districts 


[U. 8. Department of Commerce] 
1946 1947 1948 
Net tons | Value | Nettons| Value | Net tons Value 


eS | —Y—— a | —— ED | —ÀÓ—MX | —ÀHÁÁ—À Á— À 


COUNTRY 


one TOR 163, 305 ($1,355,869 | 238, 081 ¡$2,633,912 | 207,142 | $2,644,598 
e A A e dl RS 71 13 AAA ARAS AA d 
ID AA AA PR A 8 180 20 374 
Dominican Republie...................... 1 60 4 89 A RA 
French West Africen wll 10,621 | 150,453 |..........].........- 
Ireland BEE c were veu 30 613 4 90 
Mexico.. "HIC 194 10 130 480 
Newfoundland and Labrador. ll 671 8, 440 
Panama, Republic of..................... 2 e PRESIDE NCC. EEN, AR 
Trinidad and Tobago.....................]..-....... |]. -.-...... 6 MBB: ee ouo sr 
E AAA eaeese ed oeceue 163, 339 |1, 356, 658 | 248, 760 ¡2, 791.435 | 207,885 | 2,653, 982 
CUSTOMS DISTRICT 
ATIFONG EE E, GE 10 130 48 480 
A NN ru dE 41,871 381, 445 86, 033 11, 040, 963 104, 715 | 1, 383, 557 
RN EEN 20, 071 175, 300 50, 996 515, 135 37, 862 478, 505 
Duluth and Superior. .................... 34, 428 | 312, 266 39,579 | 417, 164 22, 322 294, 613 
O a 22 OO A AA EE INT 
Maine and New Hampshire.............. 934 6, 385 1, 022 11, 970 261 3, 130 
Marido ovo ad watt eR e 10 AA EES 
Michigan. .........-. 2 2 -L llle lll ls o 40,502 | 252,523 18,696 | 162,024 13, 095 125, 032 
New Orleans... 2 35 10,627 | 156,511 |..........|......... E 
e e AA A O A AA 14 320 20 0.87 
NN A rop EUN. ENER 202 2, 465 4,319 40. 839 
A A, A A 4 99 675 | 8, 530 
Puerto: Kiem a ecitarindo costa cil 1 60 4 j EE diuo et " 
Rochester ................. DOE cod d 15, 859 130, 859 26, 020 256, 914 7, 900 86, 783 
St. Lawrence... ..._..--..---.--.------.-.- 6, 302 62, 315 13,788 | 218,722 - 8, 542 138, 793 
Ban Eemere ere ee ege 8 UO AAA AA PR EE 
a A eet 3, 302 34, 307 45 | `° 320 430 4, 799 
MIPRINIA EE EE EE 10 : H9. A GE E 
Washington- assi rs 37 469 800 8, 235 8, 027 87, 647 
Total- AAA tec dude unk cen 163, 339 L 356, 658 | 248,760 ¡2,791,435 | 207,885 | 2.653, 982 


TECHNOLOGIC DEVELOPMENTS 


Interest in research on coal briquetting continues active, particu- 
larly on coals of Illinois, North Dakota, Pennsylvania, Utah, and 
Wyoming. 

escarch on the briquetting of Illinois coals, initiated by the 
Illinois State Geological Survey in 1931, has been in continuous prog- 
ress since that time—in laboratory-scale stage from 1931 to 1939 and 
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pilot-plant stage since 1939. A complete report of its experimental 
work recently published by the Illinois Geological Survey * consists of 
eight extensive articles, as follows: (1) Design and Operation of 
Commercial-Scale Equipment; (2) Factors Affecting Characteristics 
of Briquets; (3) Smoke-Index Method of Measuring the Smokiness 
of Fuel (4) Influence of Fusain on Smoke-Index of Briquets; (5) 
Smokeless Briquets from Hot Partially Volatilized Illinois Coals; (6) 
Preliminary Study of Cleaning Illinois Coal Sludges by Oil Flotation; 
(7) Relative Importance of Volatile Matter and Fixed Carbon in High- 
Volatile Coals and Briquets; (8) Mathematical Analysis of Briquetting 
Phenomena. 

In 1945 the Pennsylvania State College and the Anthracite Institute 
joined in investigating the possibilities of producing fuel briquets or 
pellets by extrusion methods, utilizing accumulations of anthracite 
silt available in enormous quantities in the Pennsylvania anthracite 
region.? The program has progressed from laboratory experiments 
to full-scale pilot plants near the institute at Wilkes-Barre, Pa. "The 
process is not considered universally applicable to all fines but a pos- 
sible beneficiation process for many of the silts and culm now available 
and being made available. 'The most suitable applications for the 
pellets (which range from X to % inch in diameter) appear to be for 
commercial and industrial traveling-grate stokers for the X- and %s- 
inch-diameter pellets and for small domestic equipment for the %- to 
4-inch-diameter pellets. 

A lignite research laboratory under construction at Grand Forks, 
N. Dak., for the Bureau of Mines, at a cost of $750,000, is scheduled 
for completion in 1949.'* The Bureau of Mines is also cooperating 
with the Wyoming Natural Resources Research Institute, Laramie, 
Wyo., in its research studies on the briquetting of low-rank coals of the 
Rocky Mountain region.” 

Improvement of the physical qualities of weakly coking Utah coals 
through briquetting was reported as the result of experiments at the 
University of Utah, Salt Lake City.” 

Experiments in the briquetting of coke breeze were conducted at a 
foundry of one of the General Motors divisions and reported as highly 


successful.? 
WORLD PRODUCTION 


Data compiled &nd published since 1913 on world production of 
briquets are included in annual volumes of Minerals Yearbook and 
its predecessor, Mineral Resources. 

In addition to the countries listed in table 12, briquets are also 
produced in U. S. S. R. and in small quantities in a few other countries, 


! Piersol, R. J., Briquetting Illinois Coals Without Binder: Illinois State Geol. Survey Bull. 72, 1948, 198 


PP. 
* Saward's Journal, Anthracite Silt—New Developments for Utilizing Hard Coals—Unused Resources 
Announced: Vol. 31, No. 33, Nov. 13, 1948, p. 459. 

Mulcey, Paul A., and Eckerd, Jas. W., Upgrading the Fine Sizes of (Penns ylvania) Anthracite by Ex- 
trusion— Part I: Trans. 5th Ann. Anthracite Conference, Lehigh University, Bethlehem, Pa. (Paper 9), 
May 8, 1947, pp. 155-181; Part II: Trans. 6th Ann. Anthracite Conference, Lehigh University, Bethlehem, 
Pa. (Paper 11), May 7, 1948, pp. 159-194. 

1 Black Diamond, Start Lignite Laboratory Construction: Vol. 121, No. 3, July 31, 1948, p. 12. 

n Fisk, H. G., Wyoming Natural Resources Research Institute in Fifth Year of Operation: Chem. and 
Eng. News, vol. 26. No. 10, Mar. 8, 1948, p. 677. 

Lynn, John R., Certain Chemical and Physical Properties of Several Wyoming Subbituminous Coals: 
University of Wyoming Natural Resources Research Institute, Bull. 1, May 1946, 23 pp. 

12 Hamilton, J. H., and Wolf, Clayton, 8., Coking Experiments on Western Coals: Ind. and Eng. 
Chem., vol. 41, No. 3, March 1949, pp. 556-563. 

13 Steel, Briquette Coke Breeze: Vol. 122, No. 14, Apr. 5, 1948, p. 58. 
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but production figures for them are not available. According to the 
records at hand, world production of fuel briquets was lowest in 1917 
with about 33,000,000 metric tons, and highest in 1943, with 80,000,- 
000. Although data for 1948 are incomplete, Germany appears to 
lead in se e with approximately 46,000,000 metric tons, 
followed by France, with 6,000,000, and the United States, with 
3,000,000. 


TABLE 12.—World production of fuel briquets, 1943-48, by countries, in 
metric tons ! 


[Compiled by P. Roberts] 
Country ! 1943 1944 1945 1946 1947 1948 
Algeria EE 50, 765 87, 440 101, 756 97, 518 82, 888 (3) 
Australia: Victoria 3........... 435, 727 462, 380 512, 349 522, 157 (3) (3) 
Beleglum.. 2 ocolos ie 1,013, 410 456, 990 787,530 | 1,079,620 | 1,352,690 4 975, 000 
Canada occ 244, 892 277,707 275,625 298, 960 290, 880 (2) 
Czechoslovakia: 
EE 853, 000 464. 000 71, 300 209, 180 n (3) 
Lignite......------------- 323, 000 328, 000 192, 485 252, 452 3) 291, 326 
rene EE 3,045,910 | 1,588,400 | 3,465,670 | 5,162,450 | 5,009,000 5, 948, 000 
ermany: 
Coal EE 3 6, 419, 404 (3) #1, 323, 000 | * 1,902,203 | 42,176,000 | 82,972, 00 
u Lignite!.................. 361, 550,277 | 55, 407,000 | 4 4, 568,000 | 39, 991,000 | 38,677,000 | 42, 898, 000 
un : 
Coal. EE 227, 480 (2) (2) 20, 210 70. 970 @) 
LÉIT H A 58,250 | 920,450 | *1013,450 33, 670 : 
O et ks s saut acus elo 7, 528 19, 761 (2) (2) 
Indochina, French............ 29, 860 17, 620 1, 940 4, 710 (2) 12,000 
Ireland... -0-2-0 90, 188 123, 749 118, 558 85, 781 52,327 EE 
BE EE 2 538, 508 3 237, 999 3 383, 481 (3) (3) 577, 501 
Morocco, French............. 10, 872 25,108 38, 530 22, 202 (3) (2) 
Netherlands: 
COO) A ee 896, 192 608, 316 412, 571 725, 859 910, 046 935, 865 
Lignite. n Soe 55,457 42, 959 35, 757 43, 655 41, 673 62, 988 
Dee GER EE 12, 386 12, 661 9, 941 13, 183 11, 592 (2) 
oland: 
ee eegene 813, 098 765, 217 93,078 529, 082 632, 258 4 726, 750 
¡Ar A 3) uo SM pores 27,190 41, 697 113, 633 
Portugal...................... 46, 601 48, 698 72,177 96, 000 97, 418 (1) 
Rumania. ...---------.------- 175, 877 ) (3) (2) (3) 
Spain nsec estates esse gee. 53, 924, 862 1,049, 520 833, 445 789, 535 (3) 
KEE AAA ees GE EE , 619 32, 347 36, 764 (2) 
y A n es 31,108 34, 276 23, 782 12, 572 15, 130 (3) 
United Kingdom............. 749, 815 883,964 | 1,002,841 | 1,567,765 | 1,863, 436 1, 452, 000 
United States: 
Briquets.................. 1,963,136 | 2,236,163 | 2,505,816 | 2,725,193 | 2,877,208 2, 838, 092 
Packaged fuel............. 195, 592 159, 455 188, 823 173,198 165, 906 142, 439 
o i oezsckee Et 80, 225,000 | 71,174,000 | 40,372,000 | 61,031,000 | 60, 805,000 | 66, 263, 000 


! In addition to countries listed. briquets are produced in Bulgaria, Ttaly, Mexico, Netherlands Indies, 
Sweden, U. 8, S. R., and Yugoslavia, but production figures are not available; estimate not included in total. 

2 Duta not available; estimate included in total. 

3 Fiscal year ended Mar. 31 of year following that stated. 

4 Estimate. 

$ Figures include production from East Upper Silesia through 1944. 

€ Bizonal area. 

* Figures include production from Sudetenland through 1944. 

* Data represent Trianon Hungary subsequent to October 1944. 

* January to June, inclusive. 

19 June to December, inclusive. 


PACKAGED FUEL 


Packaged fuel is the trade name applied by the industry to a 
combination of briquetting and packaging of screenings or other 
raw fuels compressed into 3- to 4-inch cubes, wrapped (generally six 
to the package) in sturdy paper sealed with gummed tape, designed 
primarily for local consumption and to be burned in the package. 
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The growth of the packaged-fuel industry from 1935 (year of first 
survey) through 1940 and 1ts decline during the following years of 
World War II are illustrated in figure 3. A study of the development 


of the packaged-fuel industry from its beginning in 1928 to its peak 
in 1940 was made by V. F. Parry ** of the Bureau of Mines; this 
study includes brief discussions of the various processes employed in 
Se manufacture of packaged fuel and analysis of costs in typical 
plants. 


THOUSANOS OF NET TONS 


Ficurg 3.— Production of packaged fuel in the United States, by regions, 1935-48. (No production in 
Pacific Coast States, 1943-48) 


TABLE 13,—Salient statistics of the packaged-fuel industry in the United States, 
1935-39 (average), 1940, and 1944-48 


1940 (peak 


1935-39 | year of 
(average) produc- 1944 1945 1946 1947 1948 
on 


Lcd Edi a | rnp d | ED 


Production: 
Eastern States. . . net tons.. 5,052 6, 349 3, 788 16, 606 9, 065 2, 153 1, 859 
Central 8tates....... do....| 116,218 276, 994 171, 982 191, 637 181, 854 180, 728 155, 154 
Pacific Coast States..do.... 1, 563 LIU AAA A E PA AO 
POCA ia 122, 833 284, 513 175, 770 208, 143 190, 919 182, 881 157,013 
Plants in operation............. 1 2 
Value of production. ........... $1,050,566 |$2,391,922 ($2,053,343 |$2,518,636 |$2,496,388 |$2,882,105 |$2, 735, 861 
ide e value per net ton f. o. b. 
Plant: 
Eastern States. ............ $9. 45 $9.02 $12. 26 $12. 86 $12. 93 $16. 58 $17.04 
Central States.............. $8. 50 $8.36 $11.67 $12. 04 $13. 08 $15.75 $17. 42 
Pacific Coast States. ....... $9. 91 EN AA A A AAA EE 


DOMESTIC PRODUCTION 


The 62 plants active in 1948 produced 157,013 net tons of packaged 
fuel with a total sales value at the plant of $2,735,861 (table 14). 
This is the lowest production recorded since 1937. Production in 
1948 decreased 14 percent in tonnage and 5 percent in value from the 
ees year. Output declined in 8 of the 12 producing states. 
lichigan, Wisconsin, and Ohio led in production; and the largest 


SS 


H Parry, V. F., Technical and Economic Study of Packaged Fuel: Bureau of Mines Rept. of Investigations 
3757, 1944, 45 pp. 
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individual producers were Johnson Coal Cubing Co., Inc., Detroit, 
Mich., and Cleveland-Cliffs Iron Co., Green Bay, Wis. 

High manufacturing costs were cited by operators as a major cause 
of decreased output. Although the production of packaged fuel 
decreased so markedly in 1948, interest in this type of fuel is still 
keen. At its June 1948 annual meeting, the National Association of 
Packaged Fuel Manufacturers !5 discussed new and more economical 
equipment for the manufacture of packaged fuel, which has been in 
process of development for several years and now is in pilot-plant 
stage. This machinery is not yet on the market. 

orty-nine plants operated 9 to 12 months of the year, accounting 
for 95 percent of the total production; 23 plants operated every month. 


TABLE 14.—Production of packaged fuel in the United States, 1947-48, by States 


1947 1948 
Btates NU ENG KEE 
Plants | Net tons Value Plants | Net tons Value 
Eastern States. ......................- 13 2, 153 $35, 705 13 1, 859 $32, 794 
Central States: 
A 5.) 2. 2 zc bees ee 2 » (3) 2 (?) 3) 
Indiana EE 2 d 6 2 (3) 3) 
TOWH EE 1 a 1) 1 (d 2) 
ls AAA AA OA EE 1 € (2) 
Michigan........................- 24 66,156 | 1,036,844 22 55, 559 897, 647 
Minnesota, 4 24, 155 416, 084 4 17,401 372, 907 
WISSOU Flin EEN 1 (1 6) 1 6 Du 
Nebraska..................- c. 1 1 d 1 2) 3) 
lc coc T RE EE EE 15 27, 704 443, 106 17 27,776 509, 169 
WISCONSIN cocinas 9 42, 392 634, 694 8 35, 143 600, 658 
Undistributed i.e 20, 321 315,072 |.......... 19, 275 323, 086 
Total Central States. ........... .50 | 180,728 | 2,846, 400 59 | 155, 154 2, 703, 067 
SE A | ee ee o | ea 
Total United States............. 62 | 182,881 | 2,882,105 62 | 157,013 2, 735, 861 


1 Maine, 1; and Virginia, 2. 
2 Data which the Bureau of Mines is not at liberty to publish separately are combined as “Undistributed.'” 


The values received by the operators comprise cost of coal at the 
mine, freight rate, direct and indirect manufacturing costs, and profit. 

The trend in per ton value received by the packaged-fuel operators 
in the Eastern States and Central States regions, shown in table 13, 
reveals a 44-percent increase in the Eastern and 49 percent in the 
Central States for the 5-year period 1944-48. However, increases 
in the individual States for this 5-year period ranged from 75 percent 
in Illinois to 31 percent in Maine, as follows: 


Percent Percent 
Mino bosentan obec cece net cs +75:| Virginiascelsccc cede cowsecids +50 
010) EEN +68 | Wisconsin... +49 
VOW Bee Bee ee RI a a +63} Michigan... 2.222 +38 
Minnesota... +61 | Nebraska... 2.222.222. .-- +35 
Ke ET seas eee meu fa +51] Mamme A +31 


The average sales values in 1948 received by individual producers 
(f. o. b. plant) ranged from $13 to $22.58 per ton. It should be 
pointed out that the packaged-fuel values f. o. b. plant reported by 
the operators vary considerably, as they may represent all pick-up 
purchases of packages at the plant by passenger cars, sales in ton lots 
to homes or small dealers, or a combination of such sales. 


t Black Diamond, Iverson Elected by Packaged Fuel Makers: Vol. 120, No. 13, June 19, 1948, p. 21c. 
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Number of Plants.—Sixty-two plants produced packaged fuel in 
1948 (the same number as in 1947);!* 57 of these plants were also 
active in 1947. Twenty-three plants are located in the Detroit and 
Cleveland areas and contributed 40 percent of the total production. 
The Chicago Packaged Fuel Co., Chicago, Ill., reported under con- 
struction in 1947, began commercial operations in February 1948, 
using equipment by Blaw-Knox Co." Twelve plants were idle and 
8 went out of business. One plant was reported under construction 
in 1948 with equipment by Eberling &t Universal, Pa., and expected 
to start operating in 1949. 

Capacity of Plants.—Table 15 points out the large number of small 
ponte in the packaged-fuel industry. In 1948, 28 plants produced 
ess than 1,000 tons each, contributing 12,111 tons, or 8 percent of the 
total production, and utilizing 18 percent of the combined capacity of 
this group. There were 43 plants, each with an annual capacity under . 
5,000 tons, that produced 35,791 tons, or 23 percent of the total pro- 
duction and utilized 32 percent of their combined capacity. 
Conversely, among the larger plants, eight produced 82,861 tons— 
53 percent of the total 1948 production and 41 percent of their com- 
bined capacity. The largest annual capacities in 1948 were reported 
for the plants of the Johnson Coal Cubing Co., Inc., Detroit, Mich., 
and the Cleveland-Cliffs Iron Co., Green Bay, Wis. 


TABLE 15.—Annual capacity and production of packaged-fuel plants in the 
United States, 1944-48 


Active plants Production 
Percent of— 
Gare Annual siat oo 
Number capacity et tons 
(net tons) Annual Gr 
capacity tion 
A E 68 428, 600 175, 770 41.0 100. 0 
KEE 61 452, 320 208, 143 46.0 100.0 
EE 70 530, 760 190, 919 36.0 100. 0 
AA A E 62 427, 200 182, 881 42.8 100. 0 
1948: 
Capacity of— 
Less than 5,000 tons. . ............... 43 112, 820 35, 701 31.7 22.8 
5,000 to less than 10,000.............. 8 45, 300 15, 992 35.3 10. 2 
10,000 to less than 180 3 36, 000 22, 369 02.1 14.2 
ree. to s than 25,000. ...--------- 6 
25, to less than 40,000. ............ 1 
40,000 to less than 60,000. _...........|---------- 203, 500 82, 861 40. 7 52.8 
60,000 tons or minore. ................- 1 
Total a a 62 397, 620 157,013 39.5 100. 0 
Production ot 
Less than 500 tons. .................. 17 36, 200 4, 241 11.7 2.7 
500 to less than 1,000................- 11 32, 500 7,870 24.2 5.0 
1,000 to less than 3,000............... 24 120, 920 40, 403 33.4 25.7 
3,000 to less than 5,000............... 3 46, 000 9, 322 20.3 6.0 
5,000 to e en 1 ons Eeer 4 54, 000 29, 369 54. 4 18.7 
10,000 to less than 25,000. ............ 1 
25,000 tons or more. ...............-- 2 108, 000 65, 808 60 9 41. 9 
gl AAA kei 62 397, 620 157,013 39.5 100. 0 


18 Years plants (active in 1948) started producing are given in the 1948 Packaged-Fuel Directory (which also 
shows type of raw fuel used), M. M. 8. 1721, obtainable on request from the Bureau of Mines, Washington 


, D. C. 
17 Black Diamond, Open Modern Coal-Packaging Plant: Vol. 120, No. 6, Mar. 13, 1948, pp. 24-25. 
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Processes.—Fifty-six of the 62 active operations used the Eberling 
process; $ 2 used Glenn Smith equipment; 2 used equipment 
designed by Johnson Coal Cubing Co., Inc.; * 1 used Leemon equip- 
ment; ? and 1 (the new plant of the Chicago Packaged Fuel Co., 
Chicago, Ill.) used Blaw-Knox equipment.? (These processes are 
briefly discussed by V. F. Parry in Bureau of Mines Report of In- 
vestigations 3757, previously cited.) Additional machinery was 
installed at two plants in 1948. 

Raw Fuels.—Five kinds of raw fuels (table 16) entered into the 
manufacture of six types of iras m fuel in 1948 (table 17). Bitu- 
minous low-volatile coal at 57 plants in the Eastern and Central 
States (used exclusively at 55 plants and in combination with other 
fuels at 2 plants) accounted for 94 poreon of the total packaged fuel 
produced. Bituminous high-volatile (in Michigan and Ohio) was 
: used exclusively at three plants. Semianthracite (in Iowa, Missouri, 
and Nebraska), petroleum coke (in Illinois, Minnesota, Nebraska, 
and Wisconsin), and a small tonnage of Pennsylvania anthracite (in 
Virginia) were the other raw fuels used. Raw fuels, other than yard 
screenings, accounted for two-thirds of the raw fuels made into cubes 
in 1948. 

The cubes measure approximately 3 to 4 inches. Fifty-six plants 
wrapped 6 cubes to a package, 5 plants 8 to a package, Sec? 1 wrapped 
4 to a package; 21 plants reported wrapping by machine, 10 by hand, 
and 31 a combination of machine and hand. The packages weigh 9 
to 15 pounds, depending on the number and size of cubes contained; 
10-pound packages predominate and were made at 47 plants. Sever 
hundred tons of cubes were sold in bulk (unwrapped); these were 
made by one of the larger producers, using bituminous low-volatile and 
asphalt binder. 


TABLE 16.—Raw fuels used in making packaged fuel in the United States, 1948 


Raw fuels used (net 
tons) 


Net 


Character of raw fuels used | Plants tons 


Plants using— 


ties e o | | ete ete a EE | it 


57/146, 821 


Yard screenings exclusively 
(from own or other yards).| | 33|30,310|....... 36, 310 
Raw fuels (other than yard 
screenings) exclusively....| |  12|....... 77,643| 77, 643 
Both yard screenings and 
other raw fuels. ........... 


Bituminous low-volatile..... 
Bituminous high-volatile.... 
Pennsylvania anthracite..... 
Semianthracite.............. 


: 3, 603 
6| 2,184 


E 1 621156, 134 


1 53 plants used 1 kind of fuel only, 7 used 2 kinds (separately), 1 used a mixture of 2 kinds, and 1 used a 
mixture of 3 kinds; hence the sum of the items shown exceeds the total number of active plants. 


18 Eberling, C. M., Packaged Fuel Produced by the Eberling Process (Cleveland, Ohio): Coal Heat, 
vol. 28, No. 1, July 1935, pp. 64-66. 

Coal Heat, Time to Consider the Future: Vol. 48, No. 3, September 1945, p. 55. 

1* Black Diamond, Briquetting Plant Solves Slack Problem: Vol. 98, No. 6, Mar. 13, 1937, p. 60. 

20 Black Diamond, A Mammoth Package- Fuel Plant: Vol. 102, No. 7, Apr. 8, 1939, p. 23; Packaging 
Coal at the Johnson Plant at Detroit: Vol. 115, No. 2, July 21, 1945, p. 20. 

21 Black Diamond, vol. 102, No. 12, June 17, 1939, p. 15. 

33 White Glove Packaged Fuel Division of Blaw-Knox Co. (Pittsburgh, Pa.), The Story of White Glove 
Packaged Fuel: Bull. 2085, c. 1946, 4 pp. 
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TABLE 17.—Classification of plants and production of packaged fuel in the 
United States, by kinds of raw fuel used, 1947-48 


1947 1948 


e 


Packaged fuel Packaged fuel 
Raw fuel used produced produced 
Percent 
Net tons of total 
Bituminous low-volatile........ E A 146, 600 93. 4 


Bituminous high-volatile. ........................ 
Mixture of bituminous low- and high-volatile.....|........ 
Mixture of bituminous low- and high-volatile and 


Pennsylvania antbhracite LL... ---.... $ 4,776 3.0 

Mixture of bituminous low-volatile and petroleum 
El woke TOS a 3, 453 2.2 
Petroleum eoke llle nee 2, 184 1.4 
— rH oÓ— MS —— M ace 157,013 100.0 


1 In 1947, 2 types were made at 8 plants and in 1948, 2 types were made at 7 plants; hence the sum of the 


items shown exceeds the total number of plants active in the respective years. 


Binders.—In 1948 the percentage of binder in packaged fuel, by 
weight, ranged from 0.5 to 6.7. Starch, totaling 859 tons and aver- 
aging about 15 pounos per ton of packaged fuel produced, is the 
principal type of binder used and was employed exclusively at 57 
plants producing 125,343 tons, or 80 percent of the total output. 
ae ee 1 ,936 tons and averaging about 125 pounds per ton 

ackaged fue E ER was employed exclusively by three plants 

Ee ituminous low-volatile cubes. A combination of asphalt 
and starch in the manufacture of petroleum-coke cubes was used at 
one plant, and cement was used at two plants making bituminous 
low-volatile cubes. Data on binders used at packaged-fuel plants for 
194548 are given in table 18. 


TABLE 18.— Classification of packaged-fuel plants in the United States by type of 
binder used, 1945-48 


1945 1946 1947 1948 


Percent Percent Percent Percent 

of total of total of total of total 
Plants|packaged-| Plants|packaged-| Plants KE Plants packaged- 

fuel pro- fuel pro- uel pro- fuel pro- 

duction duction duction duction 

Tipo ot of minder used: 
EE 58 72.7 58 77.9 57 79.8 
Asp pepe OE : 26.0 2 | xd 3 19.5 
riri and asphait.......... i 1 1 

A AO AN Lu ( 2 ) 7 
mE 161 ; 100. 0 1 62 100. 0 1 62 100. 0 
AAA A E Ve a dsoosss 190, 919 |....... -------| 157,613 


! [n 1945-48, 1 plant making 2 types of packaged fuel used starch binder for 1 and asphalt and starch for 
the other; hence the sum of the items shown exceeds the number of active plants. 
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SHIPMENTS 


Local sales (called for by passenger car or delivered by truck) 
amounted to 128,661 tons and comprised 82 percent of the 1948 
total sales; other than local (shipped by truck to points in Wisconsin, 
Minnesota, Indiana, and Michigan), 11 percent; and shipments by 
rail (to points in Wisconsin, Minnesota, and Michigan), 7 percent 
(table 19). 


TABLE 19.—Shipments of packaged fuel in the United States by method of trans- 
portation, 1944-48, in net tons 


Shipped by truck 


1 Includes sales called for and delivered. 
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THE JEWELRY INDUSTRY IN 1948 


MERICAN jewelers found that in 1948 competition for 
A consumers” dollars was increasing from dealers retailing other 
durable goods, long unobtainable, and further found their cus- 
tomers more discriminating. In consequence, sales ($1,203,000,000) 
were below those enjoyed in 1947. The 1948 Christmas trade was 
satisfactory; but expensive items, particularly large diamonds, moved 
slowly. Retailers’ stocks decreased somewhat in the latter part of 
1948; and although wholesale jewelers’ sales ($530,000,000) were 
slightly higher than those of 1947, this fact is accounted for by ex- 
tremely heavy sales in the first half of the year, which overbalanced 
slack sales in the latter half. 

The industry operated under an exceptionally prosperous national 
economv, high industrial wages, & record national income and large 
exports especially to Latin American countries. The marriage rate, 
while high, was lower than in 1947. 


FASHIONS IN JEWELS 


Interest in jewels increased in 1948. Jewelry is yearly becoming 
more individualistic. On the whole, jewelry designs are becoming 
more delicate, graceful, and lacy, and the old compact, solid look is 
passing. In 1948 the dominant motifs were flowers, leaves, and, to 
a smaller extent, birds, bowknots, and butterflies. 

Clips, brooches, and pins were approximately as popular as neck- 
laces, earrings, and ear clips. Bracelets, rings, and tiny watches 
hidden in bracelets or rings were also frequently seen. 

À large number of gem stones were mounted—diamonds notably, 
then emeralds, rubies, and sapphires. Among some 20 other gem 
stones used, amethysts, pearls, and aquamarines ranked high. Few 
“fancies” (decidely colored diamonds) were mounted; but, of course, 
Such stones are rare. 


! Deceased April 8, 1949. This chapter was compiled principally from an incomplete manuscript and 
notes left by Mr. Ball. 
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Wide use of the diamond and a certain popularity of pearls, real 
and cultured, caused colorless gems to be by far the most widely 
used, followed by green, red, ani blue and then by purple and yellow 
stones. 

Sets of Jewels of the same design and set with the same stone are 
still popular, as are “utility” jewels, which can be separated into two 
or more components. Pendants commonly hang from necklaces or 
dangle from earrings. Odd cuts of diamonds support the brilliant 
and square cut more frequently. Scatter pins became popular late 
in the year. They were even used on sandals, as were other stones, 
and the latter were even set in spectacle frames. 

Forty years ago the possession of a diamond-set ring indicated that 
the American man had attained financial success; now he rarely wears 
a diamond, although he may wear a star sapphire. A definite attempt 
last year to interest Americans in masculine jewelry apparently met 
but little success. 


DOMESTIC PRODUCTION 


In the past 129 years or thereabouts, the United States has produced 
& large number of different gem stones but has never been an im- 
ortant factor in world gem production. Exceptions might be the 
aine tourmaline deposits over 125 years ago, the turquoise deposits 
of the Southwest in prewhite days, agate and variscite deposits in 
the recent past, and jade deposits in the present &nd near future. 
But gem mining has been and probably will be one of our minor 
mining industries. 

No large gem-mining companies exist in the United States, but 
several prospectors in a number of instances have banded together to 
work certain deposits for & time; & few small companies have been 
formed to mine jade; and certain professional lapidary shops emplo 
a few miners. In addition, amateur lapidaries spend many weeken 
searching for material, particularly of the agate family, to feed their 
lathes. "e they are not collectors the product goes to the local jeweler 
or to one of a host of roadside curio shops, particularly in the North- 
western States, California, Arizona, New Mexico, Utah, and the Black 
Hills, stocked with souvenirs of local or of pretended local origin. 
The chief customers are automobile tourists. As a fad or a quasi- 
business, the lapidary craft is spreading rapidly. 

No reliable statistics exist as to the value of the domestic output 
of gem stones; in the rough, it may approximate $400,000 to $500,000 
&nd more than double that after cutting. 

The many forms of agate, attractive and widely distributed, led 
the field, with jade second and turquoise a poor third. Of the States 
and Territories, Oregon, Wyoming, and Washington were the leaders. 

Agate.—Agate production in Oregon, including “thunder eggs,” is 
holding its own, and interest in the lapidary craft grows. The well- 
known Yellowstone River moss-agate locality in Montana is still pro- 
ducing but appears yearly to be nearer exhaustion. Production is 
falling, and good material is getting scarce; prices consequently are 
rising. Much of it is cut locally and sold in roadside shops. The 
Black Hills lapidaries are reported to depend on Montana for their 
rough moss agate, claiming that it is better than their own. 
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Considerable agate is produced in west Texas, although some 
authorities state that intensive exploitation in recent years has re- 
duced the reserves markedly. Most of it is sent to California for 
cutting. 

Washington produces considerable agate of several varieties. 

À relatively large amount of agatized wood is collected on the borders 
of the Petrified Forest National Monument, Ariz. Other localities 
in Arizona have furnished agate for cutting. 

Apparently the Wyoming moss-agate deposits and the plume-agate 
deposits of New Mexico were not vigorously exploited in 1948. 

produces considerable agate. In the past year or two, fine 
moss agate has been coming from a locality east of Park City. 

Georgia reports a new locality for heliotrope in Catoosa County. 

Jade.— Allan Branham of Lander, Wyo., stated that the old Wyo- 
ming deposits furnishing light-green jade have been largely depleted, 
although three or four individuals hold some. He further reported 
that the tremolite-jade mine changed hands and that, in the summer 
of 1948, it was vigorously worked, the product being sent to Denver 
in truck loads. 

“Thunder,” said to be the largest statuette ever carved in jade 
(20 inches high, weight 104 pounds) portrays an American Indian 
sitting cross-legged on rain clouds and pulling thunder from a small 
drum suspended from his shoulder. Donald Hord of San Diego, 
Calif., was the sculptor. The rough was found by Marcia Branham 
near Lander, Wyo., &nd the original boulder weighed 460 pounds. 

Bert Rhodes produced considerable jade from a property 60 miles 
southeast of Lander. Some was said to have been exported to Shang- 
hai, China. 

Robert M. Hawk, & manufacturing jeweler of Denver, reports that 
in 1946, while on a fishing trip, he and two companions found a large 
jade deposit north of Lander. This was producing during the sum- 
mer of 1948. The jade is in place; it is claimed that there are 50,000 
tons of it. It varies in color from light green to black and is said to 
be worth $3 to $50 a pound. Some will be cut in Denver into lamp 
bases, book ends, etc., while some has been exported to China. 

Although the Alaska jade deposits of the Kobuk River region were 
not worked in 1948, considerable was reported to have been exported 
during the year from Pacific ports to China. 

Some nephrite was sold from Monterey County, Calif. A nephrite 
dike in place is said to have been recently found in San Benito County 
near King City, Calif. 

Green-stained quartz is reported to have been produced somewhere 
in Colorado and sold under names such as “king jade." 

Turquoise.—In 1948 the Southwest probably produced less tur- 
quoise than in recent years. The Southwest Gem E Jewelry Co. in 
1948 produced about 200 pounds from its Mineral Park, Ariz., deposit. 
Dr. G. M. Butler reported that, as depth is attained at the Castle 
Dome Copper Co. property, the quantity of turquoise decreases. 
In 1948 the company ceased trying to recover turquoise as a byproduct, 
but some recovery by miners probably continued. Dr. Butler stated 
that much of the Arizona turquoise is artificially colored and that 
even & clever imitation of matrix turquoise is on the market. 

Some turquoise was produced at Battle Mountain and Tonopah, 
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Nev. The King mine at Manassa, Conejos County, Colo., was op- ` 


erated on a s scale; in addition, some turquoise was sorted from 
the dump. The Cerrillos mine, New Mexico, was not operated dur- 
ing 1948. 


Other Gem Stones.—Alfred M. Buranek reported that Utah mines 
in 1948 produced about the normal amount of variscite. Most of it 
came from the Clay Canyon deposit but a little from Grantsville 
and Lucin. 

Utah, according to Prof. Junius J. Hayes, produced a new gem 
stone, a transparent yellow labradorite which occurs as phenocrysts 
in an andesite from Clear Lake, Millard County. Stones are small, 
and cut stones seldom exceed 1 carat; stones weighing as much as 
10 to 15 carats are very rare. They are being sold cut at Salt Lake 
City for $3 to $6 per carat. 

he Barton Mines Corp., North Creek, Warren County, N. Y., 
miners of abrasive garnet, produced a few gem garnets. Pyrope 
garnets late in 1947 and early in 1948 were cut at Moab, Utah, in 
considerable quantities. 

Montana reported no sapphire production in 1948, either from its 
dredges or from its lode mine. The latter, Yogo Gulch, Judith Basin 
County, was up for sale in 1948 but so far as known no transfer of 
title resulted. Guy B. Ellermeier of Denver reported that at the 
old sapphire locality near Turret, Colo., first discovered in 1886, the 
stones occur in a bed of corundum schist 1 foot thick lying on garnetif- 
erous metamorphic limestone. While the corundum stones are a 
fine blue, they are too small to be of commercial interest. 

Arkansas continued to produce some rock crystals, and the sale of 
these—largely to mineral collectors—continued to be an important 
source of revenue to a few of the individuals. 

It was hoped in 1947 that changes of ownership in certain gem 
mines in the Pala area near San Diego would increase the California 
production of tourmaline, aquamarine, kunzite, and topaz in the 
Aguanga Mountain area nearby. The hope has only partly been 
fulfilled. although a little kunzite, aquamarine, garnet, and topaz bas 
been produced. 

Other gem stones produced in small amounts in 1948 in the United 
States follow: Plume agate, New Mexico; agate, Illinois; amethyst, 
Georgia (Union County); apatite, yellow, Mesilla Park, N. Mex.; 
aquamarine, Pikes Peak, Colo.; carnelian, New Mexico; rose quartz, 
South Dakota; satin spar, Perry Peak, Colo.; and topaz, Pikes Peak 
and Tarryall Mountains, Colo., and Topaz Mountain, Utah. 


CANADIAN GEM STONES 


Again in 1948 Canada produced little in the way of gem stones. 
Rock crystal (Black Rapids, Ontario), peristerite (Lyndoch Township, 
Ontario), and some other attractive gem-stone material is either ex- 
ported to the United States or sold to an enthusiastic coterie of ama- 
teur lapidaries in Toronto. The Labrador labradorite, the finest in 
the world, can now be credited to Canada. 

The annual value of Canada’s gem-stone production probably does 
not exceed a few hundred dollars. 
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GOVERNMENT REGULATIONS 


The jewelry industry doubtless has never been subject to as many 
regulations as at present. Most of the laws attempt to increase 
national revenue, keep currency at home, or obtain dollar exchange. 
A few examples follow. 

Both Canada and the United States continued their luxury sales 
taxes. Exports of certain industrial diamonds from the United States 
required a special export license and customs inspection. Some coun- 
tries, such as the Union of South Africa, prohibited import of jewelry 
from nonsterling areas. Importation of diamonds into India, Paki- 
stan, aud Ceylon was subject to various restrictive rules. There 
were severe limitations on any movement of jewelry over the borders 


of Hungary. 
IMPORTS ? 


Imports of gem stones, exclusive of industrial diamonds, in 1948, 
as reported by the United States Department of Commerce, totaled 
$115,990,280, about 5 percent more than in 1947. Of the total, 
diamonds comprised 87 percent. 


Precious and semiprecious stones (exclusive of industrial diamonds) imported 
for consumption in the United States, 1947-48 ! 


[U. S. Department of Commerce] 


1947 1948 
Commodity el AI 
Carats Value Carats Value 
Diamonds: 
Rough or uncut (suitable for cutting into gem stones), 
duty free... —————H— 900, 514 | 2 $42, 589, 592 912, 762 | $44, 460, 365 
S Sieg but unset, suitable for jewelry, dutiable........... 347, 810 53, 471,539 | 389,314 | 56, 244, 934 
meralds: 
Rough or uncut, duty free. 222k. 7, 385 258. 062 4, 937 28, 054 
Cut but not set, dutiable............. 1. ll Lc LLL. 1 2, 286 3 75, 420 11, 213 286, 565 
Pearls and parts, not strung or set, dutiable: 
Naturu-  oellQoeszuncu A DE 3 366,624 |.......... 772, 763 
Cultured or cultivated. ........... 1. cc cc ccc cce uL loco 787,753 |. 2n neal 148, 302 
Other precious and semiprecious stones: 
Rough or uncut, duty free LLL cL ccc lc 298, 2001, 255, 553 
Cut but not set, dutiable.................-.. LL LLL L|. LL LLL... 2 3, 604, 048 |.......... 3, 160, 778 
Imitation, except opaque, dutiable: 
Not cut a A EE 118, 168 |.......... 53, 133 
Cut or faceted: 
A tees A A PA 483, 313 |.......... 777,224 
Other: A TUMOR NONE 7, 688, 827 |.......... 8, 904, 941 
Imitation, opaque, including imitation pearls, 
Ee cerca A E al ended ac iss ers 15, 566 |.......... 59, 610 
Marcasites, dutiable: 
MGA EEN, EE 300, 175 |.......... 216, 003 
Imitation oeaan aeu eui e be rubea du cee eres ci Ete 8,549 |.......... 19, 055 
WRC A EEN 2 110,076, 029 |.......... 115, 990, 280 


1 In the corresponding table in Minerals Yearbook, 1947, p. 536, revisions for 1946 are as follows: Diamonds, 
cut but unset—carats, 560,313; value, $110,165,703. Other precious and semiprecious stones, cut but not 
set, $5,932,984. Total value, $181,515,265. 

! Revised figure. 


? Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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DIAMOND 


The year 1948 was a good one for diamond producers and whole- 
salers, fair for retailers, and poor for cutters. 

World production was about 3 percent greater than in 1947. Out- 
put in the Union of South Africa was approximately the same as in 
the previous year, but the Belgian Congo registered an increase. 
In Tanganyika, production also increased markedly percentagewise. 

Sales of rough by the principal wholesalers, the subsidiaries of the 
Diamond Corp., were & little over £38,000,000 in 1948 &s compared 
with about £24,500,000 in 1947. In July the corporation took over 
marketing of Tanganyika Territory’s production and that of French 
Equatorial Africa; and its buyers sometimes purchase in the “out- 
side" alluvial fields of South Africa, Brazil, and British Guiana. 

Retail sales in the United States were only fair, and retail prices 
declined. High-price articles moved very sluggishly. 

Prices of rough were strong during the early part of the year but 
weakened considerably during the latter part. 

Share Dealings.—From 1944 to date the diamond shares have 
lacked sparkle as market performers. In 1948 the four principal 
quoted shares had an average gain of 5% percent but only fluctuated 
between 100 and 110 percent. Quotations were at their peak early 
in May and then declined. All the principal diamond-mining com- 
panies except Premier paid dividends in 1948. 

Cutting.—In 1948 the cutting industry expanded its world-wide 

ersonnel to 29,500-31,000, a 10- to 12-percent increase over 1947. 
alf the cutters were Belgians. The Palestine industry had a hectic 
year. The number of cutters was too great for the rough available 
and the demand for cut; hence black markets, unemployment, reduced 
wages, and price deterioration of cut followed. 
etherlands, the United States, and South Africa are considered 
most firmly established as cutters of large stones, and Belgium and 
perhaps Palestine of small. 

Imports.—Imports of gem-grade diamonds into the United States 
increased from $96,061,131 (revised figure) in 1947 to $100,705,299 
in 1948, an increase of 5 percent. "The dollar value of both rough and 
cut increased. "The quantity of cut increased, whereas that of rough 
decreased. Balsam furnished 56 percent of the cut (value) in 1948. 
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Diamonds (exclusive of industrial diamonds) imported for consumption in the 


United States, 1947—48,! by countries 
[U. 8. Department of Commercel 


Rough or uncut Cut but unset 
Value Value 
Country SENT 
Carats n Carats n 
ver- ver- 
Total age Total age 
1947 
PRIS Cie 8 on ees ae eee A MEA EE NE PEETRE 2 $300 | $150.00 
Belzian Congo... 70 $16, 455 ¡$235.07 | ........]..... 22 Lo... 
Belli EE EE, AAA es stop da cL 205, 650 | 30, 368, 217 147. 67 
rl A A E OS 3 25, 918 2 498, 631 | 2 19. 24 7, 227 900, 317 124. 58 
British Guiana. ..........2--....----------- 822 39,155 | 47.68 223 26,356 | 118.19 
e A A A PR PA ER 320 62, 884 | 196. 51 
British West Afrlcn c.l lolo Lll... 1, 680 11, 680 O A aactor isset e 
Lë af E: EE E, dE, O 1, 924 274. 86 
a: EE, AENA ARO DE 1,033 245, 648 37. 80 
A AA EE, EE WE 6, 422 866, 907 135. 00 
Le mM ROPA S A GE, Foie 6 4, 120 687. 67 
AI E A A 33 756, 758 174. 41 
French West Indies................ LLL... 21, 093 451, 188. NM d oem A 
(SOT MSN llb ee VE, A mess 250 250. 00 
Is A ERE TODOS CM M VE 125 23,374 186. 99 
Daa eck NA i A AA AN PEE 136 28. 158 207. 04 
prn EE, MM rM. oce 3, 861 429. 00 
RIA A EE OA WEE 1,021 318, 211 311.67 
Netherlands. EE, AAN AAA GE 24, 011 3,742, 952 155. 88 
Palestine and Trans-Jordan.................]_...------]_.----------]-------- 35, 474 4, 297, 767 121. 15 
Portücal MA AAA ur es ARO DEEN H 3, 040 145. 21 
SIAIn- AA AE A AAA EE 102 4, 902 48. 06 
A MA A AA A GE AAA EA 4, 798 625, 621 130. 39 
Siria- aar E A AA PRADA MIA Lp 10 2, 000 200. 00 
U aion of South Africa. ..................... 3 892, 022 |240, 054, 332 | 1 44. 90 | 38, 255 8, 749, 590 228. 72 
U. M AAA re PERES ER IDEE PES ENS 9, 270 707, 959 16. 37 
United Kingdom... hse lee cer 2x 10, 725 480, 310 44.78 9, 273 1, 719, 427 185. 42 
RTE MA 44,194 | 1,137, 841 et, A, AA PA 


KR: Et E 2 996, 514 |242, 589, 592 | 1 42. 74 |347, 810 


— — —|[I———É— 


1948 

AAA NA AA IIS e 215 | 215.00 
Belgian Congo... 119 3.870; ME 207720 A PA EE 
A EE AA RARA A 213, 207 | 31, 475, 009 147. 63 
WBE G2) EE 15, 878 295. 294 18. 60 4, 762 578, 774 121. 54 
British Guiana....................... Lll. 186 29, 219 37.17 116 12, 535 108. 06 
CANA MA A Ar e e de A uses cotes ces 21 13, 388 637. 52 
dolor RENE RC NIU A AA Ee DEE 328 67,032 | 204.37 
Colom bla oio nee enl o PA PEA caue ee 20 5,683 | 284.15 
Wen co e, A ASEO EE 4, 790 657, 520 137. 27 
EE E A AAA A 14 ,875| 133.98 
¡A A EE REO o PA 13, 471 925, 673 68. 72 
French MOroCco-. IA A AA AAN Eeer 61 13,300 | 218. 03 
AA A AE AA A, (EE 11, 624 399, 714 34. 39 
Hong Kong ToU Mr p TUN. VEND EE A 324 83,282 | 257.04 
Een A A II E A A A 113 12, 724 112.50 
Italy Lcx ml sd ir 3 1, 088 362. 67 
Jamaica RN c. car a wet cars A AAA DEE 2 230 115. 00 
Eh EE, VE ocu eee tpud ape 2 539 | 269.50 
LeDanoBl. ciel cas eo eek secu co AA OSA AAA 23 6, 283 273.17 
NORCO oo oe ie to re UR AA CAES URN 80 9, 954 124. 43 
gg A A SA A A 34, 246 5, 109, 045 149. 2] 
AN oe et AAA ER EE ] 488 | 488. 00 
Palestine and Trans-Jordan................. 1, 120 114,921 | 102.61 | 39,995 | 4,139,315 | 103. 50 
Portugal A A A A A D 99 10, 439 105. 44 
1 AAA Ee ARA PA A 1, 049 197, 868 188. 63 
Sweden A EE A, ARA ted 450 450. 00 
Ee MET AAA tat IS RA EE 18, 298 | 3,044, 693 166. 39 
Tangier AAA AI AAA AAA AA 2 1, 067 533. 50 
rao of South Africa. ............ LLL... 832,022 | 42, 379, 244 | 50.94 | 33,060 | 7,974,210 | 241.20 
WS Sic ese lucem ote ecu MEET AAA E 9, 303 115,378 83. 35 
United "Kingdom Mr D US nsu Rl 6,112 310,098 | 50.74 | 4,207 724,968 | 168. 71 
Venezuela... 56.725 | 1,327,719 | 23.41 |... EE, desscodas 
Ké TEE E, EE A 1 275 | 275.00 
NR 912, 762 | 44, 460, 365 | 48.71 [359,314 | 56, 244, 034 | 144. 47 


1 In the corresponding table in Minerals Yearbook, 1947, p. 537, revisions for 1946 are as follows: Cut but 
unset—Cuba is deleted. Total—carats, 566,313; value, $110, 465, 703; average value, $195.06. For 1947. 


imports were erroneously reported for Belgian Congo, Belgium, France, and Mexico. 
! Revised figure. 
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World Production.—Accurate figures on diamond production are 
not available for all countries, but the figures in the accompanying 
table are believed to be close approximations. World production 
(gems and industrials) is estimated to have been 10,028,000 carats 
(2.21 short tons) in 1948, worth at the mine some $70,000,000, which 
compares with 9,742,000 carats (2.15 short tons) and $75,000,000 in 
1947. Therefore, as compared with 1947, production in 1948 in- 
creased 3 percent in weight and decreased 7 percent in value. It is 
estimated that, by weight, 2,244,600 carats or 990 pounds were gem 
stones and 7,783,400 carats or 3,432 pounds industrials. 

Belgian Congo was the leading producer by weight (58 percent), 
although it represented only 13 percent of the value. On the other 
hand, the British Commonwealth produced 29 percent by carats 
and over 66 percent by value of the total. 

Among noteworthy developments were the increases in output in 
the Belgian Congo and Tanganyika. With few exceptions, produc- 
tion in F rench territories compared favorably with the previous year. 


World production of diamonds, 1945-48, by countries, in metric carats 
[Including industrial diamonds] 


Country 1945 1946 1947 1948 
Africa: 

Ben EE 803, 887 806, 961 799, 210 795, 509 
Hélglan RT a coe eres 10,386,000 | 6,033,452 | 5, 474, 469 5, 824, 567 
French Equatorial Afen... 82, 849 87, 381 107, 07 1 100, 000 
French West Afen... 79, 802 51, 834 62, 310 77,970 
Gold Coast AA AA 812, 451 653, 196 852, 493 1 850, 000 
Sierra Leone. ....... ce cscsc cesses ss re rsen eae 504, 309 559, 229 605, 554 465, 518 
South-West Africu.................----._---eee Lll 152, 629 163, 611 179, 554 200, 691 
Ne et EE EEN 115, 666 119, 446 92, 229 148, 169 

Union of South Africa: 
or 4 re oe eel NL NEED fe as oleae to 878, 713 1, 025, 019 918, 042 1 430, 000 
B01 8 AA O EN 262, 529 256, 768 3 286, 602 1 3 270, 000 
Total Union of South Africa ................. 1,141,242 | 1,281,787 | 1,204,734 | 11,200, 000 
ral A AN A A AE 275, 000 325, 000 275, 000 250, 000 
British Guiana tas lá 15, 442 22,413 24, 669 36, 301 
OTTO TE Ke IN E O 12, 769 20, 917 61, 634 75, 513 
Other countries. o ocn. 2, 000 4 1, 600 $ 3, 500 53, 500 
ILLA m o 
Grand Re NEE a DEL 14, 384, 000 | 10,127, 000 9, 742, 000 10, 028, 000 

1 Estimated. 
2 Exports. 


3 Includes an estimate of 100.000 carats for State Mines of Namaqualand. 
4 Partly estimated: includes India, Borneo, Australia (New South Wales), and U. 8. 8. R. 
$ Includes India, Russia, Borneo, New South Wales, and United States. 


Industrial Diamonds.—Sales of industrial diamonds in 1948 were 
very large. American and other industries purchased normal quan- 
tities, and in addition Government missions to London purchased 
large quantities for the American strategic stock pile. Prices slashed 
by the Diamond Corp. at the outbreak of the war were again increased. 
Its present stocks are small. For economy's sake, the trend is toward 
the use of smaller stones wherever possible. 

The use of diamond drills in exploring for and breaking ore (blast- 
hole drilling) and in developing oil fields where the rock is hard is 
expanding. The use of diamond-impregnated wheels, particularly the 
vitrified type, for shaping carbide tools is increasing. 
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Figure 1 shows the tremendous increase in quantity and the sharp 
decline in the price per carat of American imports of industrial 
diamonds in the past 26 years. 
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FIGURE 1.—United States imports and average price per carat of industrial diamonds, 1923-48. 


In 1948 imports of industrials into the United States were much 
greater than in 1947. Imports of industrial diamonds during the past 
5 years are shown in the accompanying table. 


Industrial diamonds (glaziers’, engravers’, and miners’) imported for consump- 
tion in the United States, 1944-48 


[U. S. Department of Commerce] 


Value Value 
Year Carats Year Carats 
Aver- Aver- 
Total age Total age 
MA ... LL... 12, 614, 507 |$22, 894, 244 $1.81 1947 1...........-. 3. 999,119 |$13, 312, 668 $3.33 
1H LLL 22... 10, 733, 411 | 12, 523, 962 1.19 1948... ......--.-. 10, 415, 316 | 32, 521, 501 3.12 


146... ica cen 4,625, 282 | 14,297,536 3. 09 
! Revised figures. 


In 1948 the United States exported 47,747 carats of industrial 
diamonds valued at $312,364. 


RUBY, SAPPHIRE, AND EMERALD 


These fine gem stones are increasing in price due to short supply of 
fine newly mined stones. Notwithstanding the excellence of the 
synthetic star sapphires and rubies introduced to the market in 
September 1947, natural stones are more popular then ever, and prices 
are more than holding their own. 

The Anakie sapphire field, Queensland, whose principal center is 
now Rubyvale, was described? "The gravel, up to 50 feet thick, is 
worked either by open-cuts or shafts with drifts. The gravel is dry- 
sieved and hand-picked. Dark blues predominate; but fine yellows, 
pe and particolored stones also occur. Zircon, pleonaste, tourma- 
ine, and jasper are associated. The years from 1907 to 1925, except 


3 Squires, 8. J., Commonwealth Jeweler and Watchmaker, Dec. 11, 1948, pp. 104-105. 
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for the First World War years, were the most productive and at times 
1,000 diggers worked the field. The Rubyvale miners in 1947 sold 
gems to the value of £3,540. 

The Black Star of Queensland widely exhibited in 1948 by American 
jewelers came from this field. It weighed rough 1,156 carats and 
cut 733 carats. 

In 1948 a giant blue sapphire (1,958 carats) was found in the same 
general region by a digger's wife on & picnic. It was sold to the 
manager of a nearby claim. 

: * water shortage restricted production at the Willow Fields sapphire 
eld. 

South Africa continues to produce a few emeralds (1946, 11,533 
carats; 1947, 7,753 carats). Six thousand, four hundred aud ninety- 
two carats were exported in 1946 valued at £3,101, or 9s. 6.6d. per 
carat. À few are mounted locally. 

Interesting data regarding Colombian emeralds were presented.* 
Emeralds of good color but of poor water occur in Mewar, India. 
The association is the frequent one, biotite schist intercalated in 
hornblende schist.' 

According to Guhler’s (see Bibliography) valuable study of Siamese 
gem stones, & few rubies have been mined for 500 or more years at 
several places. The sapphire deposits of Bo Ploi are described in 
some detail. Large sapphires are rare. Most gems are cut in Bangkok 
by Siamese, Chinese, or Gulas. Guhler considers the future of the 
industry bright. Siam ships considerable quantities of gems to the 
United States. 

Ceylon produces not only ruby and sapphire but also alexandrite 
and cat's eye and a variety of stones of lesser value. All except moon- 
stone &re recovered from gravels by placer mining including some 
dredging. Singhalese are the only miners; dealers bus the stones in 
the field at auctions or private sales aud Moslems then cut them. 
A half million dollars worth of gems is produced in a year. 


LESSER GEMS 


The Australian Government is to study whether, by pushing the 
production of its opal fields, by far the most important in the world, 
1ts supply of dollars can be increased. 

At present only about 100 men are engaged in Australian opal min- 
ing; and the 1947 production—practically all of which came from 
South Australia (Coober Pedy and Andamooka)—was valued at only 
A£63,000. At Lightning Ridge, New South Wales, only a score of 
men mine and cut the black opal. The gem occurs as seams or nodules 
in a Cretaceous sandstone, beneath conglomerate and quartzite. The 
opal bearing layer is from a few inches to 2 feet thick. A little opal is 
coming from Quilpi, Queensland. Most foreign gem purchasers bu 
from adler in Sydney, Brisbane, or Melbourne, who visit the fields 
periodically. 

There are three zircon-mining centers in French Indo-China (Bokeo, 
Pailin, and Cheon-Ksam). Burmans mine the stones, which occur 

* Apolmor, Hermano Maria, Acad. Colomb. Rev. 7, No. 27, 1947, pp. 324-327. 


$ India Geological Survey, Minerals, vol. 1, No. 1, 1947, pp. 25-30. 
$ Squires, S. J., The Commonwealth Jeweler and Watchmaker, (Sydney, Australia), July 10, 1948, 
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almost at the surface, so little equipment is required. The stones are 
heat-treated and cut locally. They range in value from $0.50 to $660. 
Annual production, according to the Deparment of Commerce, is 
about $140,000. The mines are close to the Siamese border. The 
zircon production of Cambodia is large. 

The Lithuanian amber industry with its center at Palanga was al- 
most destroyed during the war but is recovering. 

Brazil continued to produce a large caratage of the lesser gems 
Madagascar is producing little owing to the effects of war and rebellion. 
Because of the war damage to Pforzheim, where the stones were cut 
and mounted, the production of South-West Africa has declined. 

Before the war, Turkey exported meerschaum crude to Germany and 
Austria but now makes it into smoking utensils and souvenirs. 

The turquoise deposits of Southern Sinai were described.’ The 
author believes that the flat-lying deposits were formed by post- 
Tertiary meteoric waters. Even today the Arabs produce a little, 
either re-sorting the ancient dumps now over 2,000 years old, or doing 


a little gouging. TECHNOLOGY 


Tourmaline is being used in piezo-electric gages for measuring blast 
pressures in air and under water. It has recently been synthesized.® 

Mullite refractories can be made from topaz. 

Synthetic spinel watch jewels heated after shaping are apparently 
as satisfactory as synthetic sapphire jewels, quicker to make, and 
cheaper to produce. 

Synthetic sapphire bearings, acid proof and having great hardness, 
are finding wide application in industry. There is also a continuing 
interest in the use of natural sapphire in precision instruments. 

The California (Chatham, San Francisco) method of making syn- 
thetic emerald has been described.? The crystal grows from seed in 
about 10 months. They are now on the market. The German method 
was described.” 

There may come on the market in the near future synthetic rutile, 
supposedly as a cheap substitute for the diamond. These products 
have high dispersion and birefringence. They have a hardness of 6% 
on Mohs’ scale, and careful polishing is required to eliminate scratch- 
ing; careful crystallographic orientation in cutting is required. 

A film of fluoride on zircon has recently been detected in some stones 
inthe trade. This appears to be a new method to “doctor” gems. The 
film is inert to most acids and to fairly high temperatures. In strong 
SS EN or bright artificial light, the coating becomes a dull iridescent 


Education and Laboratories——Not only are the universities of 
America enlarging their courses in the study of gems but the City Col- 
lege of New York has this year an evening course in lapidary, said to 
be the sole course of its kind in America. 

The excellent correspondence courses and resident lectures of the 
Gemological Institute of America (Los Angeles and New York) are 

! Davey, John C., Mining Magazine, March 1948, pp. 148-152: April 1948, p. 212. 
‘American Mineralogist, vol. 32, November-December 1947, pp. 680-681. 


* Chemical Engineering, vol. 55, No. 2, 1948, p. 174. 
1 Geological Magazine (London), vol. 8, No. 2, 1947, pp. 98-100. 
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open to qualified students. Similar institutes exist in England and 
Australia. It and the American Gem Society work together on a 
number of problems. They have decided to substitute ‘‘flawless” for 
"perfect" in diamond grading. 

The Diamond Council of America was organized early in 1949 to 
further the study of gemology. Prof. Paul J. Storm of the University 
of Pennsylvania is to conduct the classes. 

The Gem Trade Laboratory, 36 West Forty-seventh Street, New 
York, was established to furnish identification of gem stones and 
pearls. Dr. À. E. Alexander is director. 

During 1948 the Cincinnati branch of the Gemological Institute of 
America established & laboratory for gem identification under the 
direction of Edward Herschede, Jr. 

A Diamond Trading Club similar to the New York Diamond Dealers 
Club was organized in Los Angeles. There are about 40 local members 
and additional members from San Francisco and San Diego. Los 
Angeles is said to be the third largest jewelry manufacturing city in 
the United States and second in retail diamond sales. 

It is stated that over 15,000 veterans of World War II are studying, 
with Government aid, to become jewelers. 
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GENERAL SUMMARY 


NITED STATES mine production of gold in 1948 decreased 5 
U percent compared with 1947, thus reversing the uptrend from 

the low reached in 1945. The 1948 output of 2,014,257 fine 
ounces was only 41 percent of the all-time high of 4,869,949 ounces 
set in 1940. Silver production in 1948 increased for the second 
successive year, but the output of 38,096,031 fine ounces was far below 
the level prevailing at the beginning of World War II. "The gold- 
mining industry had returned to unrestricted operations when War 
Production Board Order L-208 was rescinded, effective July 1, 1945; 
but many mines producing in prewar years did not resume work or 
did so on a restricted scale only. Higher prices for equipment and 
supplies &nd higher wages, combined with the difficulties of recruiting 
efhcient labor forces, made former operators reluctant to reopen mines 
with narrow prewar profit margins. Continued inflation during 1948, 
with little evidence that inflationary forces soon would be arrested, 
discouraged those who might otherwise have promoted new gold- 
producing enterprises. Moreover, in many instances the years of 
idleness had resulted in deterioration of pani and mine workings 
which required very large capital outlays for rehabilitation. 

The expanding silver production was largely explained by the un- 
precedented peacetime demand for the base metals, particularly lead 
and copper, from the ores of which most United States silver is re- 
covered as a byproduct. In addition, the higher Treasury buying 
price for silver domestically mined after July 1, 1946, continued to 
encourage production expansion. l 

California remained in first place as a gold producer, but outputs 
in South Dakota and Utah were very Beds as large. Although each 
of the three States showed a decline from 1947, nevertheless together 
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they furnished 58 percent of domestic mine production. California 
output came principally from straight gold mines (both placer and 
lode), South Dakota production came almost entirely from gold ore 
produced at the Homestake mine, and Utah production was recovered 
mainly from copper ore mined in the West Mountain (Bingham) 
district. Idaho continued to be the leading silver producer, followed 
in importance by Utah and Montana. These three States supplied 
69 percent of the domestic output. About one-half of the Idaho 
production was recovered from dry ores, but most of the rest from the 
three States was a byproduct of ores treated principally for base metals. 

The recovery of gold was divided fairly evenly among smelting of 
crude ores and concentrates (only a very small part of which was 
recovered by the direct smelting of ore), placer methods, and amal- 
gamation-cyanidation mills. Over 85 percent of the domestic silver 
output was recovered by the smelting of concentrates and nearly all 
of the remainder by the direct smelting of ore. 

Outside of the United States, production of gold increased slightly, 
more than offsetting the drop in this country and causing a small gain 
for the world as a whole. Both the United States and the remainder 
of the world had greater outputs of silver in 1948 than in 1947, but 
the over-all rise was only 3 percent. Current gold and silver world- 
production rates are far below prewar averages. 

Shaft sinking and continued exploratory drilling in the vicinity of 
Odendaalsrus, Orange Free State, 150 miles southwest of Johannes- 
burg, in 1948 brought encouraging results. A large gold field was 
forecast, and & boom of major proportions continued. 

Owing to restrictions on the international movement of gold and 
silver and to measures taken by governments to stabilize the exchange 
value of currencies, gold and silver have lost much of their monetary 
significance in recent years. International Monetary Fund policies 
continue to affect the economics of the monetary metals, particularly 
E The Fund in its Annual Report, April 30, 1948, presented the 

ollowing analysis of the world situation particularly its activities 
concerning gold sales at premium prices and the payment of subsidies 
to producers. 

The Fund is pledged to the promotion of exchange stability as one of its pri- 
mary objectives. The par values of the currencies of all members are expressed 
in terms of gold as a common denominator or in terms of the United States dollar 
of the weight and fineness in effect on July 1, 1944, and variations may only be 
made in accordance with the Fund Agreement. The Fund has, accordinglv, 
been concerned over external gold transactions at prices in excess of the gold 
values of member currencies. 

Private gold transactions consummated in United States dollars have been 
reported at various times at prices ranging up to US $50 per fine ounce and 
occasionally reports appear of transactions at even higher premia. International 
gold transactions for which high premia are quoted frequently take place in incon- 
vertible currencies, particularly in countries where confidence in the future value 
of the national currency is lacking or where political conditions are disturbed. 
When a United States dollar price is quoted for such transactions in inconvertible 
currencies, it is merely the figure arrived at by converting the local currency price 
at the official rate of exchange, regardless of the fact that the local currencv 
proceeds can only be converted into hard currency through black markets at sub- 
stantial rates of discount. 


! International Monetary Fund, Annual Report of the Executive Directors for the Fiscal Year ended 
Apr.30, 1948: Washington, 1948, pp. 39-44. 
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On June 18, 1947, the Fund addressed to all members a statement, reproduced 
in full in last year's Annual Report, in which it deprecated external purchases or 
sales of gold at prices which directly or indirectly produce exchange transactions 
at depreciated rates. It was the Fund's view that this practice if not checked 
might become extensive and might as a consequence tend to undermine the 
exchange relationships among the members of the Fund. Moreover, transactions 
of this kind involve a wasteful use of gold since much of the metal goes into private 
hoards rather than into central holdings. In reply to a member's inquiry, the 
Fund has stated that its opposition to external gold transactions at premium 
prices extends not only to transactions between members of the Fund but also to 
transactions between members and non-members. 

Some countries, including certain major gold producers, indicated that their 
practices were in accord with the Fund's policy. Others explained that their 
gold sales had been authorized before the Fund defined its policy but that they 
were ready to change their policy to conform to the Fund's views. Certain other 
countries revised their regulations in order to meet the Fund's policy. 

Mexico informed the Fund that in compliance with the Fund's policy it had 
discontinued external sales of gold at premium prices. Canada's Minister of 
Finance stated that the policy of his Government was to prohibit exports of gold 
to “free markets” and to refuse to permit exports at prices above parity. Immed- 
iately after the receipt of the Fund's letter, the United States National Advisory 
Council on International Monetary and Financial Problems announced it was in 
full accord with the Fund's views. After a public hearing, the United States 
Treasury Department announced that its Provisional Regulations under the Gold 
Reserve Act of 1934 would be amended, effective November 24, 1947, with & 
view to curbing international gold transactions at premium prices in accordance 
with the Fund's request. The Bank of England advised bullion dealers that the 
prohibition on transactions at premium prices was extended to cover dealings as 
agents for non-residents. "Transactions by London bullion dealers as principals 
had never been allowed except at prices within 1 per cent of US $35 per fine ounce. 

In spite of the encouraging reaction of members to the Fund's letter of June 18, 
1947, there is ample room left for greater support of the Fund's policy. "There 
should be more vigorous enforcement of the gold regulations in certain countries, 
especially importing countries. It has been noted that international transactions 
in fabricated gold articles or jewelry with & fine gold content just below the 
minimum legal fineness of monetary gold have assumed increasing importance. 
Some countries have no legal basis for the effective supervision of trans-shipped 
gold; in most cases trans-shipped or bonded goods attract certain conditions and 
privileges which include freedom from import or export licensing, especially where 
it can be shown that the commodity is foreign-owned. In other instances, where 
exchange controls place little or no restrictions on gold dealings or shipments, a 
revision of existing gold regulations may be necessary in order that gold may be 
treated as a part of the potential national monetary reserves, rather than as an 
article of trade. Furthermore, some gold transactions at premium prices are 
being conducted by or through non-member countries or their nationals. 

In order to enable the Fund to consider what further action may be called for, 
& letter has been sent to all members, requesting the text of their laws, decrees, 
and regulations (together with particulars of changes made since June 18, 1947), 
and & statement of the administrative practices they follow regarding international 
transactions in gold and in articles having a large content of gold, as well as data 
on international movements of gold. 


* * * * * * * 


Countries in balance of payments difficulties have sought ways and means of 
encouraging gold production. After consultation with the Fund, Canada an- 
nounced on December 11, 1947, its intention of instituting a new program to 
stimulate gold production. The Canadian proposal provides for a payment to 
individual gold mines, designed to assist the mines in defraying part of their 
increased costs of production. Thesubsidy payment will be determined by taking 
half of the amount by which the current cost of gold production of any mine 
exceeds $18 an ounce and applying this to the amount by which production in 
the current year exceeds two-thirds of the production in the base year July 1, 
1946, to June 30, 1947. Assistance will be given for a three-year period, effective 
January 1, 1948, i 
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* * * * * * * 


In its general statement the Fund asked member countries to consult with it 

rior to introducing any new measures to subsidize their gold production. The 
Fund took the position that a subsidy in the form of a uniform payment per ounce 
for all or part of the gold produced would constitute an increase in price which 
would not be permissible if the total price paid by the member for gold were 
thereby raised to any amount in excess of parity plus the prescribed margin of 
one quarter of one per cent. The Fund emphasized that other types of subsidy 
may constitute an increase in the price of gold and that each proposal for subsidy 
must be examined on its merits with regard to its specific provisions and in the 
light of surrounding circumstances. The Fund stated that any subsidy on gold 
production, regardless of its form, is inconsistent with * * * the Fund 
Agreement if it undermines or threatens to undermine exchange stability. The 
Fund promised to study and review with its members their gold policies and any 
proposed changes with & view to determining if they are in accordance with the 
provisions of the Fund Agreement and conducive to a sound international policy 
regarding gold. 

n March 1948, the Government of Australia, in conformity with the Fund's 
general policy statement, consulted the Fund regarding & proposal to grant 
temporary assistance to certain gold mines in desert areas in Western Australis 
which were threatened with abandonment. The measure was designed to enable 
some marginal and isolated mines to continue operations despite rising costs, so 
as to sustain the population of certain communities whose existence is wholly 
dependent on the gold mining industry. The proposed aid was to be determined 
for each gold mine individually according to its costs, ore reserves, values, and 
dependent population, and would not affect the price of gold. The plan was not 
intended to increase gold production. The measures proposed by Australia were 
deemed not to contravene the obligations of members under the Fund Agreement 
to engage only in gold transactions at prices based on the par values of members 
currencies and to collaborate with the Fund in promoting exchange stability. 
Neither were the measures proposed by Australia considered to violate the policy 
enunciated by the Fund on December 11, 1947, regarding gold subsidies. 


A 15-percent rise in Canadian gold production in 1948 compared 
with 1947 reflected, at least in part, the stimulating effect of the first 
full year of that country's recently initiated subsidy program. 

The International Monetary ri und prepared a document *'Infor- 
mation on Silver as Submitted by Member Countries," which Herbert 
Bratter digested ? in a recently published article. 

Information by countries covering a number of years is presented 
on silver stocks, coinage, coinage debasement, demonetization, inter- 
national movements, and other economic aspects. 


2 Bratter, Herbert, Silver as Money: Eng. and Min. Jour., vol. 150, No. 1, January 1949, pp. 79-80. 
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A clarification of Treasury regulations promulgated under the Gold 
Reserve Act of 1934 governing the sale of gold with regard to transac- 
tions in unprocessed or “natural” gold came late in 1948. The legality 
of domestic trade and holding of “natural” gold, under section 19 of 
the Provisional Regulations issued under the act, was established in 
these terms: 

Gold in its natural state may be acquired, transported within the United 

States * * * without the necessity of holding a license therefor. 
As a result, much publicity was given to the possibilities of producers 
developing a premium market for their product among hoarders pre- 
ferring gold to currency and speculators anticipating a rising price 
for the metal. Production that could qualify as “natural” gold suitable 
for trading was limited. Most placer gold was disqualified because of 
amalgamation during recovery—neither amalgam nor sponge gold 
was termed “natural.” Some placer gold is recovered without mer- 
curcy, and some operators could recover a “natural” gold product 
with a very small change in the washing methods. In addition to 
"natural" gold recovered from gravels, a few lode-mine operators 
found it practicable to recover from their ores free gold that would 
qualify as “natural” gold. 

À special canvass was made of 1948 gold producers to determine the 
quantity of “natural” gold sold at premium prices and the total 
amount of the premiums. Most of the respondents reported no such 
sales. Not all those reporting sales were willing to furnish data on 
quantities sold and premiums received. However, “natural” gold 
containing approximately 10,000 fine ounces was reported as reaching 
the premium market, and it was estimated that the total may have 
Geesen 25,000 fine ounces. Premium prices were variously reported 
up to $43 per fine ounce or possibly a little higher. 

To facilitate the “natural” gold trade, methods were devised for 
packaging and providing acceptable assays of lot finenesses. The use 
of sealed leather pokes and the casting of predetermined quantities of 
gold dust of known fineness in lucite blocks were reported among 
the methods of preparing suitable hoarding and trading units. At 
least one large New York brokerage firm * dealing in securities and 
commodities developed a standard contract for the sale and delivery 
of gold. Although the sales of natural gold at premium prices were 
very small compared with the total domestic mine output, there 
was evidence that additional quantities of gold were involved where 

roducers were delaying shipments through normal channels to the 
ureau of the Mint in the hope of participation in the premium market. 

International trade in silver was dominated by the regulations 
of various governments. The United States Treasury continued to 
purchase silver domestically mined after July 1, 1946, at $0.9050505 4- 
per fine ounce, a price substantially above the New York price for 
metal that could not qualify for Treasury acceptance. Import 
duties imposed in India resulted in the Bombay silver market oper- 
ating almost completely on an internal basis. Late in 1948 the 
Mexican Government imposed a 15-percent ad valorem tax on 
exports including silver. Other markets also were restricted by 
silver and exchange regulations. The New York market experienced 


3 Bache & Co., Gold Versus Uncertainty: New York, 1948, 8 pp. 
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a remarkable degree of stability during 1948, with a range from a 
high of $0.7775 to a low of $0.7025 per ounce of silver 0.999 fine. 

Silver consumed for coinage, Particula rly for Mexico, Saudi Arabia, 
Sweden, and the United States, totaled well over 50, 000, 000 ounces 
in 1948 and was greatly in excess of the quantities returning to the 
world markets from demonitization programs 

The Treasury buying price for gold and silver throughout 1948 
continued at $35 and $0.9050505 4- per fine ounce, respectively. The 
price for silver that could not qualify for Treasury purchase fluctuated. 

The net inflow of gold and silver, reestablished in 1946 after a period 
when war expenditures had depleted the United States holdings, 
increased in volume in 1947 and continued nearly unabated in 1948. 
The gain in gold, which was only 10 percent less in 1948 than in 1947, 
carried the total United States stock to a new all-time high by the 
end of January 1948, exceeding the former high set at t the end of 
October 1941.” Thereafter the end of each month set a new all-time 


record. 
DOMESTIC PRODUCTION 


Production of gold and silver in the United States is measured 
at mines and at refineries. Both measures are tabulated by States 
of origin, but there is a small annual variation between them explained 
eg ely by time lag. Over a period of years, the deviations are found 

e negli ed Compared with the mine reports compiled by the 
Bureau of Mines, the refinery reports compiled by the Bureau of the 
Mint in cooperation with the Bureau of Mines for the 44 years, 
1905-48, shows a total excess of gold of 254,197 ounces (a difference 
of 0.17 percent) and a total excess of silver of 15 ,562,876 ounces 
(a difference of 0.65 percent). 


Gold and silver produced in the United States, 1905-48, in fine ounces, according 
to mine and mint returns, in terms of recovered metals 


Mine Mint 
Year 

Gold Silver Gold Silver 
TSAI EE 141, 727, 251 |2, 252, 464, 669 142, 041, 568 | 2, 264, 728, 370 
VIA PH 998, 394 34, 473, 540 1,022. 238 35, 651, 049 
(KE 968, 062 29, 024, 197 923, 893 
¡AN 1,574,505 22, 914, 604 1, 462, 354 21, 103, 269 
A A tidesesd 2, 109, 185 35, 823, 563 2,165, 318 38, 587, 069 
A A eas hee 2,014, 257 38, 096, 031 2,025, 480 39, 228, 468 

Total LOOS A8... e 149, 391, 654 |2, 412, 796, 604 | 149, 645, 851 | 2, 428, 359, 480 


MINE PRODUCTION 


During the war years 1943-45, for the first time on record, over half 
of the domestic gold output was recovered from base-metal ores, but 
in the years since both dry ores and placer gravels exceeded base-metal 
ores in yield of gold. This recovery in old mining, however, has not 


^ restored the industry to its prewar level. High wages, difficulties in 


recruiting labor forces, and Se prices for equipment and supplies, 
together with an unchanged gold price, retarded recovery. ‘The post- 
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war production rate has not yet returned to half of the all-time peak 
established in 1940, and 1948 output compared with that for 1947 
showed a downward trend. 

Silver production, which had declined without interruption from 
1940 to 1946, reversed the trend in 1947 and by 1948 had recovered to 
38,096,031 ounces from the 1946 low of 22,914,604 ounces. An ana- 
lysis of silver production, by ores, shows that almost three-fourths was 
recovered as a byproduct from base-metal ores in both 1947 and 1948. 
Moreover, all of the silver recovered at placers and part of that pro- 
uc SCH dry ores were byproducts of operations carried on chiefly 
ori o 

All tonnage figures used in this report are short tons of 2,000 pounds 
“dry weight”; that | is, they do not include moisture. Figures i In cubic 
yards used in measuring material treated in placer operations are 

“bank measure”; that is, the material is measured in the ground before 
excavation. The weight unit for gold and silver is the troy ounce 
(480 grains). The totals are leas ted upon the basis of recovered 
and recoverable fine gold and silver shown by assays to be contained 
in ore, bullion, and other material produced. 


Mine production of gold and silver in the United States, in 1948, by months, in 
fine ounces 


Goid Silver Gold Silver 

E 162, 419 3, 158, 416 || August. .................. 199, 146 3, 267, 344 
February................. 148, 6 3, 026, 604 || September................ 212, 745 3, 199, 698 
Ed EE 153, 363 3,417,750 || October. ................. 182, 811 3, 141, 741 
ADI i omo IIS 156, 6: 3, 445, 399 || November................ 156, 046 3, 020, 331 
EES 156, 140 3, 293, 245 || December................ 138, 531 2, 963, 150 
JON Ee 160, 449 3, 123, 798 ——| ———————— 
E A ES 187, 287 3, 038, 465 Totalicas noia 2,014,257 | 38, 096, 031 
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FIGURE 1.--Mine production of gold in the United States, 1945-48, by months, in terms of recovered gold. 
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Mines are grouped into two main classes—placers and lodes. The 
placers are those in which gold and silver as native metals or in natural 
alloy and, in a few placers, platinum are recovered from gravel. 
Except for such small-scale hand methods as those utilizing the gold 
pan, the rocker, or the dry washer, all placer recovery methods employ 
sluice boxes; methods are distinguished by the means used for deliver- 
ing the gravel to the sluices. Those methods where gravel is delivered 
mechanıcally include bucket-line dredging, dragline dredging, and 
treatment in nonfloating washing plants of gravel delivered by power 
shovel, dragline excavator, truck, slackline scraper, or other mechanical 
means. In the hydraulic method the gravel is mined from the bank 
by a powerful jet of water; in some small-scale hand methods the 
gravel is shoveled into sluices; and in drift operations the gravel is 
mined underground and delivered to sluices at the surface. The lode 
mines are those yielding gold and silver from ore (as distinguished from 
gravel), mainly from underground workings and, in addition to those 
worked chiefly for one or both of the precious metals, include those 
that yield ore mined chiefly for copper, lead, zinc, or other metals but 
contribute the precious metals as byproducts. As far as possible, the 
Due unit used is not the operator but the mining claim or group of 
claims. | 


PRINCIPAL MINING DISTRICTS AND LEADING MINES 


One of the anomalies of the war economy was the emergence of & 
copper district —West, Mountain (Bingham), Utah—as the leading 
gold producer in the United States, surpassing Lawrence County 
(Lead), S. Dak., in 1943, 1944, and 1945. In 1946, however, Law- 
rence County regained the lead, a position held through 1948. Al- 
most half of the domestic mine output was mined in the four leading 
districts in 1948. Included in the first four districts is the Yukon 
River Basin, Alaska, with 189,143 ounces. 


8833286 —-50———-38 
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The leading silver districts for many years have included many 
more noted for base-metal output than silver yield, and this condition 
was unchanged in 1948. The three leading districts accounted for 
more than half of the total United States output of silver in 1948. 


Mine production of recoverable gold in the United States by districts that produced 
10,000 fine ounces or more during any year, 1944-48, in fine ounces ! 


District or region State 1944 1945 1946 1947 1948 
Lawrence County . ............. South Dakota.....| 11,621 55,047 | 312,246 | 407,192 377, KIA 
West Mountain (Bingham)..... Utah... occu 312, 493 248, 923 140, 877 384, 414 332. 553 
Foo Micro o os E California. ........ 23, 789 32, 851 93, 718 102, 121 104, 196 
Grass Valley-Nevada City......|..... do. ccm (?) 31, 064 49, 033 68, 383 94. 398 
Yuba River .....ocococcccccccco lo... do. -..-------- (2) (2) (2) (2) (3) 
Cripple Creek. ................. Colorado.......... 30, 886 28, 524 47, 640 58, 158 53. 569 
Chelan Lake.................... Washington....... 26, 198 40, 207 32, 353 12. 024 41,825 
AiO EE Arizona.. .-..-.---- 29, 020 24, 772 33, 083 30, 477 38, 647 
Upper San Miguel.............. Colorado.......... 18, 542 17, 779 24, 648 38,155 38, 158 
Robinson (Ely)................. Nevada........... 48, 120 45, 063 39, 234 39, 400 37,43 
Republic.... .................. Washington....... 20, 479 17,363 18, 563 22, 590 25. 196 
Yellow Pine. ................... Idaho............. 7,753 4, 862 10, 842 31, 006 27,15 
Oroville......................... California......... 9, 859 4, 217 17, 891 22, 589 el 
Summit Valley (Buttei Montana.......... 14, 441 12, 052 6, 882 19, 777 19. 163 
Park City Region............... Utah... 15, 149 13, 822 16, 956 17, 052 19. (7 
Warren (Bisbee)................ Arizona........... 38, 401 15, 863 5, 680 20, 131 19. 083 
Enelling......................... California......... 5 (2) 3, 732 (2) (3) 
California (Leadville)........... Colorado 20, 149 15, 706 10, 749 (3) (7) 
Bullon........-— 21-2 Nevadàá-.... o AA Ree 12, 473 17. 058 16, 676 
Cosumnes River................ California ........].........- 389 (2) 10, 691 13, 955 

e A e ee secu Colorado_....-..-- 450 21, 870 15, 905 18, 496 13, 435 
Laronge 2-2-2228 ee California. ........ 5,018 7, 544 (3) (3) 
Boise Dasin a... ---------- Idaho. ............ 426 1, 858 7,758 7, 894 11, 732 
Comstock....................... Nevada........... 3,655 661 5, 419 5, 028 11, $91 
Verde (Jerome)................. Arizona..........- 8, 620 8, 602 8, 132 6, 931 11,374 

FE AAA GE re BEE 5, 409 8, 395 8, 629 9, 720 11, 058 
duna A A Sn Utah sic 11, 417 14, 536 17, 799 15, 385 11. Or 
Pioneer (Superior).............. Arizona........... 6, 630 5, 007 7, 280 9, 330 10. 054 
o A Colorado.......... 2 7.338 (3) (2) 8, 459 
Rheepeater................-. l.l. Montana.......... 7, 143 7.812 9, 822 10, 140 A, 498 
Klamath River................. California......... 3. 256 (2) 5, 853 11, 295 5,033 
Camanche..................... |. .-.. dO: 2c (2) (2) 13, 933 9, 229 0) 
Manhattan..................... Nevada........... 7, 680 9. 87 13, 478 ], 618 

0f0Sl EE ses d0. lc (2) 10, 752 4 AA ARA 


1 Exclusive of Alaska. 
2 Bureau of Mines not at liberty to publish figure. 


Of the 25 leading gold-producing mines, 9 were lode gold mines, 5 
were placers worked by bucket-line dredges, 4 were copper mines, 2 
were lead-zinc mines, 1 was a copper-zinc mine, and 1 was a gold- 
antimony mine; 3 produced more than 1 type of ore. The 3 leading 
mines contributed 39 percent of the total gold produced in the United 
States in 1948 and the 25 on the list, 69 percent. 

Only 3 of the 25 leading silver-producing mines depended exclusively 
on silver ore; ores valuable chiefly for copper, lead, zinc, and gold 
supplied most of the silver production. The 8 leading mines each 
producing over 1,000,000 ounces of silver in 1948 contributed 49 
percent of the United States total. The list of 25 mines accounted for 
over two-thirds of the United States output. As several operators 
worked more than one of the leading silver mines as well as smaller 
producers, the output of silver by companies was substantially more 
concentrated than by mines. 
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Mine production of recoverable silver in the United States by districts and regions 
ër produced 200,000 fine ounces or more during any year, 1944-48, in 
e ounces 


District or region State 1944 1945 1946 1947 1948 
Coeur d'Alene Region........ Idaho........... 8, 669, 371 | 7,115,646 | 5,655, 672 | 9, 234, 906 |10, 598, 338 
Summit Valley (Butte)....... Montana........ 5, 955, 608 | 4,936, 770 | 2, 417, 422 | 5,251,095 , 099, 7 
West Mountain (Bingham)...| Utah............ 4, 671, 478 | 3,628, 229 | 2,030,182 | 4,816, 611 | 4,694, 674 
Park City Region.............|.....do........... 1, 429, 650 | 1,033,830 | 1,009, 422 | 1,352,748 | 1, 703, 864 
Warren (Bisbee).............. Arizona......... 1, 550, 506 963, 180 721, 135 | 1,522, 558 | 1, 432, 172 
PANIC osos ener RENE Koes Utah............ 1,070, 214 | 1,086, 435 619,724 | 1,076,726 | 1, 123, 460 
et c2 clio as a Nevada......... " 350, 259 E 6, , 321 
Copper Mountain (Morenci).| Arizona. ........ 281, 153 265, 151 540, 232 605, 153 
Upper San Miguel............ Colorado........ 169, 650 274, 559 55, 604 392, 540 520, 742 
v RUNS Arizona......... 319, 320 285, 719 390, 401 353, 789 455, 411 
Big Bue EECH DEE e O ea 229, 4 320, 559 338, 062 386, 452 425, 079 
ADIMAS: conc Colorado........ 228, 015 301, 957 339, 088 362, 888 417,887 
Red CH. EE EE AS 134, 211 49, 171 57,353 233, 351 416, 032 
Verde (Jerome)............... Arizona......... A 475, 290 418, 578 367,778 408, 669 

Darwin)...............- California. ...... 252, 900 575, 069 871,091 | 1,093, 709 393, 761 
Rush Valley.................. ab eege (1) (1) (: 1) 
Pioneer (Superior)............ Arizona......... 386, 429 251, 062 243, 667 314, 126 308, 448 
Creede... ege dee Dr icis Colorado. .-.-.-.. 518, 161 433, 177 355, 110 317, 712 297, 926 
Ten Mile.....................|..... dor. 47,385 67, 223 88, 995 106, 481 271, 944 
Warm Soringsg Idaho........... 618, 947 460, 357 418, 599 427, 242 266, 226 
Yellow Pine ARA 117, 156 42, 909 78, 094 255, 043 236, 031 
Virginia City. ................ Montana........ 16, 020 86, 175 236, 318 96, 515 225, 784 
California (Lead ville)......... Colorado........ 496,634 | 417,427 | 332,024 (1) (1) 
Harshaw.....................- Arizona......... 176, 438 144, 841 105, 672 168, 800 210, 533 
Central. eerste een New Mexico....| 216, 554 (1) (3 167, 538 (1) 
E -00nn Idaho... 270, 644 200, 631 84, 052 204, 264 166, 246 
Robinson (Ely)............... Nevada......... 213, 663 199, 970 151, 548 161, 806 144, 015 
Flint Creek................... Montana........ 249, 141 208, 260 10, 255 173, 716 31, 


! Bureau of Mines not at liberty to publish figure, 
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The leading silver districts for many years have included many 
more noted for base-metal output than silver yield, and this condition 
was unchanged in 1948. The three leading districts accounted for 
more than half of the total United States output of silver in 1948. 


Mine production of recoverable gold in the United States by districts that produced 
10,000 fine ounces or more during any year, 1944-48, in fine ounces ! 


District or region State 1944 1945 1946 1948 
Lawrence County |............. South Dakota..... 11. 621 55.047 | 312,246 377. 836 
West Mountain (Bingham)..... ¡O IA 312.493 | 245.923 140, 877 332, 558 
Folsom. e as e California........- 23. 1. 32, 851 93, 718 104. 196 
Grass Valley-Nevada City......]..... do. ........... (2) 31, 064 49. 033 94. 398 
Yuba River.....................]..... dO. esos (2) (2) (2) (2) 
Cripple Creek.................. Colorado 30. 886 28, 524 47, 640 53. 569 
Chelan Lake.................... Washington....... 26. 198 40, 207 32. 353 41,826 
E A eee er Ree Arizonga -00 29. 020 24.772 33, 083 477 38, 647 
Upper San Miguel... Colorado.......... 18, 542 17. 779 24, 648 f 38, 188 
Robinson (Eixi... Nevada........... 48, 120 45, 063 39, 234 0,4: 37. 453 
Republic.... .................. Washington....... 20, 479 17, 363 18, 563 i 25, 196 
Yellow Pine.................... Idaho............. 7,753 4, 862 10, 812 27.158 
Oroville......................... California......... 9, 859 4, 217 17, 891 20. 800 
Summit Valley (Butte)......... Montana.......... 14, 441 12, 052 6, 882 d 19. 163 
Park City Recion............... LP CH RE 15, 149 13, 822 16, 956 4 19. 0S7 
Warren (Bisbee)................ Arizona........... 38, 401 15. 863 5, 680 : 19, 083 
Rnelling......................... California......... 5 (2) 3,732 (2) 
California (Leadville)........... Colorado.......... 20, 149 15, 706 10, 749 (2) 
Bulliol 44 cecus venae Nevadg ocv cuc sse eet E 12. 473 , 16, 676 
Cosumnes River................ California. ........].......... 389 a 13, 956 
Dirr TEE Colorado.......... 28, 450 21.870 15, 905 13, 428 
La (ITANge ooo California. ........ 5,018 7, 544 (2) ) (2) 
Boise Hasimn. .20 00 0a0aanannMnMM J]daho............. 426 1, 858 7, 758 : LL 732 
NS .....-.--.---2---2--- Nevada........... 3,655 661 5, 419 11, 591 
Verde (erome) ..-0-20--- Arizona........... & 620 & 602 8, 132 11. 374 

AA dE e A 5, 409 8, 395 8, 629 11, 058 
"Inti s hee eset Reese EEN Utah.............. 11. 417 14. 536 17. 790 11. 007 
Pioneer (Superior).............. Arirona........... 6, 630 5, 007 7, 260 10. 054 
IPS ee te Colopdo 2 7.338 (3) (2) 8, 489 
BheepeateT occ Montana.......... 7. 143 7. 812 9, 822 f 6, 198 
Klamath River................. California......... 3. 256 (2) 5, 853 : 5, 033 
Camanche LL Ls lo er SE (2) (2) 13. 933 Q) 
Manhattan....................- Nevada........... 7, 689 9. 870 13, 478 
Potosl ie cae O aid 0) 4. eee (2) 10, 752 ¡TNA IA 


1 Exclusive of Alaska. 
2 Bureau of Mines not at liberty to publish figure. 


Of the 25 leading gold-producing mines, 9 were lode gold mines, 5 
were placers worked by bucket-line dredges, 4 were copper mines, 2 
were lead-zinc mines, 1 was a copper-zinc mine, and 1 was a gold- 
antimony mine; 3 produced more than 1 type of ore. The 3 leading 
mines contributed 39 percent of the total gold produced in the United 
States in 1948 and the 25 on the list, 69 percent. 

Only 3 of the 25 leading silver-producing mines depended exclusively 
on silver ore; ores valuable chiefly for copper, lead, zinc, and gold 
supplied most of the silver production. The 8 leading mines each 
producing over 1,000,000 ounces of silver in 1948 contributed 49 
percent of the United States total. The list of 25 mines accounted for 
over two-thirds of the United States output. As several operators 
worked more than one of the leading silver mines as well as smaller 
producers, the output of silver by companies was substantially more 
concentrated than by mines. 
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Mine production of recoverable silver in the United States by districts and regions 
that produced 200,000 fine ounces or more during any year, 1944-48, in 


— a e | o A ——P mdi 


fine ounces 
District or region State 1944 

Coeur d'Alene Region........ Idaho........... 8, 669, 371 
Summit Valley (Butte)....... Montana........ 5. 955, 608 
West Mountain ( Bingham)...| Utah............ 4, 671, 478 
Park City Region.............]. ... dO. c enis 1, 429, 650 
Warren (Bisbee). ............. Arizona......... 1, 550, 506 
pesa enn See tre ne NE Utah... 1,070, 214 
Puche ci oe id Nevada......... 444, 309 
Copper Mountain (Morenci).| Arizona......... 281, 153 
Upper San Miguel............ Colorado........ 169, 650 
An ATIONS DI 319, 320 
B7 BUP A A e EE 229, 490 
l Salbea a DEAL. Colorado........ 28,015 
BA E o MI Ee, WEG dracula 134, 211 
Verde 'Jerome)............... Arizona......... 589, 538 
Cant Darwin)................ California....... 252, 900 
Bosh Valley... cv CH oo oer (1) 

Pwreer (Superior) CINE Arizona......... 386, 429 
| ol A i ae ata Colorado........ 518, 161 
Ten Mie EENEG HESE, d sac cens 47,385 
Warm zprings 22222. Idaho........... 618, 947 
Yellow Pine......-...-- csse ]---.. d: do 117,156 
Keser A Montana........ 16, 020 
Cu:forníia (Lead viile) IA Colorado........ 496, 634 
Pigi o d LL ve RAE. rizona......... 176, 438 
ELIT erc ee pues New Mexico.... 216, 554 
B.ytorse EES E Idaho........... 270, 644 
R cinson (Ely)... 2222222222. Nevada......... 213, 663 
Font |... MD Montana........ 249, 141 


! Bureau of Mines not at liberty to publish figure. 


1947 1948 

9, 234, 906 |10, 598, 338 
5, 251,095 | 6, 099, 790 
4,815, 611 | 4, 694, 674 
1, 352, 748 | 1, 703, 864 
1,522, 558 | 1, 432.172 
1,076, 726 | 1,123, 460 
420, 229 684, 321 
540, 232 605, 153 
392, 540 526, 742 
353, 789 455, 411 
3:56, 452 425, 079 
302, 888 417, 887 
233, 351 416, 032 
367,77 408, 669 
1, 093, 709 393, 761 

(1) (1) 
314, 126 308, 448 
317,712 297, 926 
106, 481 271, 944 
427, 242 266, 226 
255, 043 236, 031 
96, 515 225, 784 

(1) (1) 
165, 800 210, 533 

167, 538 (1) 
, 264 166, 246 
161, 806 144,015 

173,716 31, 
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592 MINERALS YEARBOOK, 1948 
ORE PRODUCTION, CLASSIFICATION, METAL YIELD, AND METHODS OF RECOVERY 


The following tables give details of classes of ore, metal yield in fine 
ounces of gold and silver to the ton, and gold and silver output by 
classes of ore and by methods of recovery, embracing all ores that 
yielded gold and silver in the United States in 1948. These tables 
were compiled from the individual State chapters in this volume, in 
which more detailed data are presented. 

The classification originally adopted in 1905 on the basis of smelter 
terminology, smelter settlement contracts, and metal recovery has 
been used continuously in succeeding years, except for modifications 
necessitated by the improvement in metallurgy and the lowering of 
the grade of complex ores treated. The copper ores include those 
smelting ores that contain 2.5 percent dry assay or more of copper (or 
less than this percentage if no other metal is present); or those ores 
concentrated chiefly for their copper content. The lead ores are those 
that contain 5 percent dry assay (minimum lead smelting charge 
requires 7.5 to 8.5 percent wet assay) or more of lead, irrespective of 
precious-metal content; and ore that carries any grade of lead exclu- 
sively is called a lead ore. Zinc smelting ores (chiefly oxides) had 
ranged from 16 to 45 percent zinc, but with the development of slag 
fuming, which permits some oxidized ore in the charge and with high 
zinc prices, the minimum has declined to as low as 5 percent recover- 
able zinc; zinc concentrating ores include any grade of zinc ore that 
makes marketable zinc concentrate, irrespective of precious-metal 
content. The mixed ores are combinations of those enumerated. 


Ore produced in the United States and average recovery, in fine ounces, of gold 
and silver per ton in 1948 ! 


Gold ore Gold-silver ore Silver ore 
Average Average Average 
State ounces per ounces per ounces per 
Short tons ton Short tons ton Short tons ton 
Gold | Silver Gold | Silver Gold | Silver 
Western States and 
Alaska: 
Alaska.............. 1,7151 2.828) 0.731|...........]..-...]........ 80|...... 58. 000 
Arizona............. 13,117| .421 1. 697 15, 265| 0. 050 2. 503 27, 708| 0. 022 9. 089 
California........... 402, 860 332 . 154 16, . 041 2. 745 687| .022 5. 445 
Colorado............ 430,178] .199 443 215,023] .078 2.814 ,842| .009| 10. 941 
Idaho............... 672, 681 047 372 .500| 13. 333 149,691| .0601| 38.319 
Montana........... 156, 296| .148 . 383 32,200; .181| 8,814 28,752| .015! 6.612 
Nevada ............ 500, 213| .094 .147 165,369| .079 2. 504 32, 97 .018| 11.245 
New Mexico........ 662| .279| 2.654 33| .545| 22.000 7 .008| 16. 600 
Oregon............. 3,019| .684| 3.475 1001 .240|  4.490|............|...-..|--..-... 
South Dakota. ..... 1,003, 859; .376 Mic E Cie A E A O E 
S.A EH AE A. De Ge GE pee. RO 
Gale sucias 4, 949| 1.149| 2, 498 125, 084| .061 2.616 85,679| .023| 5.049 
Washington. ....... 70,742| .399 POLO A A AA 1, 501!|...... 3.115 
W yoming........... 867| .125 SONS e VE WE A ette 
otal............. 3, 261, 158} .229 293 569, 760} .079| 3.011 370, 647| .012! 20.109 
States east of the Mis- 
sissippi............... 36| .528 |: NUS A A RESPON pea PA 
Total 3,261,194, .229 . 293 569, 760| .079 3.011 370,647, .012, 20.109 


See footnotes at end of table. 
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Ore produced in the United States and average recovery, in fine ounces, of gold 
and silver per ton in 1948 ' —Continued 


Copper ore Lead ore Lead-copper ore 


Average Average Average 
State ounces per ounces per ounces per 
Short tons ton Short tons ton Short tons ton 

Gold | Silver Gold | Silver Gold | Silver 

Western States and 

Alaska: 

Alaska............-. 14i 0.357 1. 786 4, 005! 0. 184 AAA A inm 
Arizona............. 39, 072, 204 002 . 072 ,231 045 3. 464 6. 640 
California........... 152| .401j 227. 737 22,005| .038; 9.152|............]|......].......- 
Colorado............ 5,831] .092| 21.245 69, 601 035 2.613 15 45. 733 
Idaho............... 1,383| .027 1. 782 253,648| .003, 3.704 Blunt 4. 200 
Montana...........] 1,511, 069 7 1. 254 25 498|:. 050) 5.300]... Leod rr 
Nevada............. 6, 209, 049| .006 .023 32, 598| .030| 7.523 102 10. 324 
New Merico........ 7, 139, 1411... .023 12,671| .004| 1.215 103|...... 2. 291 
$ ON DEE EE E EE E, E E ARE ÓN sn 
South Dakota. AN EE VE, A EE EE, PE ER PE EE 
Texas . 957i... . 188 ROS; ` 0). 3.230 Soe seggt A PA 
LR CN e ME 24, 458, 362| .013 . 108 27.416| .110| 9.975 dl. 1. 333 
W ashington EE 52| .038 3.019 15,350, .001 1-092] AI teez nnl: 
Wvyomnmiug.. M AA PA | M NORIS ONERE O amt. gestos cw OS 
Total. uou 78, 398, 220; .006 . 100 486, 816; .023| 4.365 470 7. 674 

States east of the Mis- 
sissippi. -............. 5,721, 960; SE SOM AA EE A, E AA E 
Total............. 84, 120, 180 . 005 . 094 486,816) .023| 4.365 470 7.674 

Zinc-lead, zinc-copper, 
Zinc ore and zinc-lead-copper Total ore 
ores 
State Average Average Average 
ounces per ounces per ounces per 
Short tons ton Short tons ton Short tons ton 

Gold | Silver Gold | Silver Gold | Silver 

Western States and 

Alaska: 

O IA PA A PEA 200| 0.010| 0,835 6,014| 0.930| 5.217 
Arizona............. 3, 966) 0. 004 0.730 769, 953| .021 2.111, 39,925,686| .003 . 121 
Californía........... 5, 233 013 4. 458 75,159) .003 4.135 526, 776 258 1. 335 
Colorado............ 168, 365 012 7 510, 264 066 2. 644 1, 438, 119 098 2. 092 
ldaho............... 3 79, 674|...... 301| 2,824,758 002 1.590 23 981, 846 009 2.874 
Montana..........- 3 34, 048 001 426| 1,232, 544 012 3.528| 33,020, 307 019 2. 294 
Nevada............. 186,286| .007 102 46,022, .065 8.717 7,172,611 014 . 249 
New Orto DENS 454, 891| .002 . 442 124, 921] .002 1. 121 7,733, 163] ...... . 070 
09 E, AA, dE A ARO ence BEER 3,119| .670 3. 507 
South "Dakota VEE AAA E PP 1, 480 047 624 1, 005, 339 376 . 094 
ub 46 ome CI PA A mn MESI m p 850 031 1. 657 
Utali: 5. $46,136) .003 . 518 994,282! .038| 4.351) 425 741,911] .014 313 
Washington........ 304|...... . 148 886, 248| .047 . 191 974, 257| .072 . 9R6 
Wyoming- oos EE O odes reo eco O A 867| .125 .013 
Total ee Ba seed 978, 963| .005 .574| 7,465,831) .020 2.299| 91,531,865| .015 . A13 

States east of the Mis- 
sissippi............... 1, 838, 376]. ..... 001! 1,334,046|...... .016, 58,894, 418 (4) 3.010 
'Total............. 2,817,339] .002 .200| 8,799,877| .017 1. 953, 100, 426, 283; .014 .977 
EO OO OOOOMMMIRBLRLLLLLLL,SITLGLLLLLLULGLLA EE A AE ere el 

1 Missouri excluded. 


1 Includes 48,131 tons of old lead-smelter slag. 

3 Includes 22, 727 tons of zine slag fumed. 

* Includes 34,818 tons of zinc slag. 

! Excludes magnetite-pyrite-chalcopyrite ore and gold and silver therefrom. 
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Gold, gold-silver, and silver ores containing too little copper, lead, 
or zinc to be classified as copper, lead, zinc, or mixed base-metal ores 
are called “dry” ores, regardless of the ratio of concentration, except 
low-grade ore milled chiefly for its copper content and having very 
little or no precious-metal content (chiefly the “porphyry coppers’’) 
and ores from which separate products of lead concentrates and zinc 
concentrates are made. The crude ore into the mill in these two 
exceptional instances thus takes its name from its products—a name 
that is also justified by the mineralogical content and final recovery 
of metals. The “dry ores" thus are ores, chiefly siliceous, valuable 
for their gold and silver content and, in some instances, for their 
fluxing properties, regardless of method of treatment. Dry gold 
ores are those that by inspection are overwhelmingly of gold content; 
a similar qualification applies to silver ores; decision as to “gold- 
silver" ore ıs made on a basis of value, using the rule that the bimetal 
classification is not used unless the metal of lower value equals or 
exceeds one-quarter of tbe combined value of the gold and silver. 

The lead, zinc, and zinc-lead ores in most districts in the States 
east of the Rocky Mountains carry no appreciable quantity of gold or 
silver; such ores are excluded from this report unless otherwise 
indicated. 


Mine production of gold in the United States, 1939-43 (average) and 1944-48, by 
percent from sources and in total fine ounces 


Percent from— 
Year Zinc-lead, zinc- | Total fine 
Copper copper, lead- ounces 
Placers | Dry ore A Lead ore | Zinc ore | copper, and 
zinc-lead- 
copper ores 
1939-43 (average)....... 28.8 54.1 14.1 0.5 (1) 2.5 3, 822, 956 
1944... olo erue 12.4 29.8 45.4 .9 0.8 10.7 99R, 3 
IU as le SE 19.3 29.9 37.5 .6 ch 12.0 954, 572 
A EN 37.5 39.5 16. 1 .4 .4 6.1 1,574, 505 
A A 32.2 38.5 23.8 .9 .4 4.6 2, 109, 185 
1948- OEC 29.8 39. 5 22.4 , A .2 7.6 2, 014, 257 


1 Less than 0.1 percent. 


Mine production of silver in the United States, 1939-43 (average) and 1944-48, by 
percent from sources and in total fine ounces 


Percent from— 


Zinc-lead, zinc- | Total fine 


Year EE copper, lead- ounces 
Placers | Dry ore oe Lead ore | Zinc ore | copper, and 
zinc-lead- 

Copper ores 
1939-43 (averagoe)....... 0.2 39.6 29.2 5.5 0. 5 25.0 59, 481, 872 
E EE EES (1) 17.1 34.4 12.0 2.2 34.3 34, 473, 540 
1945 .................-- "S | 24.3 31.4 4.4 2.0 37.8 29, 024, 197 
1040 ous eer TERES 3 24.4 24.4 7.5 2.3 41.1 22, 914, 604 
IA 2 25.7 23.1 8.0 2.1 40.9 35,823, 563 
1948 o ooo 2 26.6 20.7 5.9 1.5 45.1 38, 096, 031 


1 Less than 0.1 percent. 
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Mine production of gold in the United States in 1948, by States and sources, in fine 
ounces, in terms of recovered metals 


Zino-lead, 
Lead- zinc-cop- 
State Placers | Dry ore | COPP€ | read ore | copper [Zinc ore] Per end | Tota 
ore ore zinc-lead- 
copper 
ores 
Alaska. .............-. 242, 802 4, 850 190- A E 248, 395 
Arizona. .............- 838 6, 898 84, 391 1, 045 10 17 16, 288 109, 487 
California. ............ 285, 550 | 134,710 1 837 |.......- 66 3 421, 473 
Colorado. ............. 13, 247 | 102, 963 538 2, 467 1| 1,948 33, 638 154, 802 
Es AAA A ji AAA EE Hcc A D 1 
IGANG EE 20, 776 32, 096 38 717 PA 20 4, 807 58, 454 
Montana. ......------- 16, 541 , 406 10, 888 1, 282 |........ 32 14, 942 73, 091 
Nevada............... 8, 178 60, 656 37, 385 3 1| 1,332 8, 007 111, 532 
New Merico.......... 9 209 1, 998 48 |........ 861 239 3,414 
De EE 12, 522 BOBO IA AA AE A WE 14, 611 
Pennsylvania.........|..-...----]---------- V2 1 IAN EE, E E 2, 
South Dakota........-|-.-.------ 375, 180 AAN A E, AA 70 377,850 
Tennessee.........-...|.--.------]---------- A eco EE A AA A 1 
OSHS. ooo cate PA AA E Bt I2lxaz.zel|exeree EE 57 
Dior E Lie 14 16,223 | 312,536 8,003 |........ 144 37, 502 368, 422 
Vermont... esos A PR 104 oeste O nenas EE 104 
Wasbhington........... 10 28, 209 2 A E 41, 846 70, 075 
Wroming ............ 7 108 A A A A Desa delete 115 
Total: .......---- 600,500 | 795,216 | 450,302 11, 173 12 | 4,420 152, 634 | 2,014,257 


1 From magnetite-pyrite-chalcopyrite ore. 


Mine production of silver in the United States in 1948 by States and sources, in 
fine ounces, in terms of recovered metals 


Zinc-lead, 


Lead. zinc-cop- 
State Placers | Dry ore SEET Lead ore | copper [Zinc ore ee d Total 
ore 
copper 
ores 
Alaska. ............... 35, 965 5,84 | | $25) 25,290 |........|........ 167 67,341 
AVIZONS cursadas 136 312, 285 |2, 814, 833 80, 464 1, 607 2, 895 1, 625, 520 | 4, 837, 740 
California. ...........- 21, 482 133, 163 34, 016 201,399 |........ 23, 330 310, 781 124, 771 
rota Mp 2, 812 |1, 220, 734 1, 349, 245 | 3,011,011 
Woes ote eeu AE Wu DE E, eeu A lai as. Danes 3 
Idaho................. 5, 919 |5, 080, 332 11, 448, 875 
ee RHONE AO AS E, CORREO ETE, BHO 4, 047 
Michigan o s sovanuh d usas A EA esatto icd AS ertet as usted IM 
AT ISSDUM. is ols Bie yak A A eri ases lids 187 D A AA 114, 187 
Montana. ...........-- 2,717 | 533,727 |1,894, 759 | 136,135 ........ i 6, 930,716 
Nevada. oococococccoo 1, 463 858, 595 1, 790, 020 
New Mexico.......... 2 14, 684 537, 674 
KIT EE, AAA A AA EE ou sce 903 18, 788 
Oregon...............- 2, 657 10,9309 oes. MA A s on ees loa e a durs eee 13, 596 
O O RI MEA A (E iS Ree Ere 13,731 
South Dakota.........1.......... 7 E ales cae A A 94, 693 
TehnesseB. AA AA A WT Bu A A A A A 39, 692 
o A A A MS Cé EE EA loci us AA 3, 065 
A A aus 8, 045, 329 
o A, AAA EE E UN RA AA E ER, 24, 910 
Washington...........]..........|] 183,329 | 157 | 23,358 |........ 375, 831 
JYOIDIDg AAA, A —- - Ab TE, GE WEE, «exceed eed a eed 11 
as 73, 153 |10,125,651 |7, 907, 468 |2, 239, 197 | 3,607 |563, 784 | 17, 183, 171 |38, 096, 031 


1 A little silver recovered from lead-copper ore from one mine included with that from lead ore. 
? From magnetite-pyrite-chalcopyrite ore. 
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Gold and silver produced at amalgamation and cyanidation mills in the United 
States and percentage of gold and silver recovered from all sources, 1939-43 
(average) and 1944-48 ! 


Bullion and precipitates recovered 


(fine ounces) Percent of gold and silver from all sources ! 


Amalgamation Cyanidation 


Amalgama- ni Smelting? | Placers 


tion 


— EE EN 


Gold | Silver | Gold Silver | Gold |Silver| Gold |Silver| Gold |Silver| Gold |Silver 


——— | EA EN 1 ——— | ——— E, ——————Á 


BEE 730, 675 |178, 174 |786, 926 |3, 678,844 | 19.1 | 0.3 | 20.6 | 6.2 | 31.5 | 93.3 | 28.8 0, 2 
In... A 73,974 | 18,067 | 76, 266 91,008 | 7.4 | () 7.6 .3 | 72.6 | 99.7 | 12.4] () 
1945 eg oe ec 85,450 | 17,024 | 89, 350 77,088 | 9.0] (3) 9.4 .3 | 62.3 | 99.6 | 19.3 » 
TO: MRNA 278, 293 | 54,255 [229,040 | 223,926 | 17.7 .3 | 14.5 | 1.0 | 30.3 | 98.4 | 37.5 .3 
Ib O 378,578 | 80,756 |272, 039 | 273,646 | 17.9 .2 | 12.9 .8 | 37.0 | 98.8 | 32.2 S. 
EEN 378, 590 |104, 598 |278, 237 | 481,406 | 18.8 .3|13.8| 1.3 | 37.6 | 98.2 | 29.8 .2 


! Minois, Michigan, and Missouri excluded 1939-46; Missouri excluded, 1947-48. 
1 Both crude ores and concentrates. 
3 Less than 0.1 percent. 


Gold and silver produced at amalgamation and cyanidation mills in the United 
States in 1948, by States 


Percent of gold and silver 


Amalgamation Cyanidation romallsources In Stata 
Ore, old : Ore, old Bullion and 
vie Bullion recov- MU : 
State rallin aa; ered (fine renen; pree part S Am menma Cyanidation 
trates, ounces) trates, (fine ounces) 
etc. etc. 
treated treated 
E Gold | Silver SE Gold | Silver | Gold | Silver | Gold | Silver 
Western States and 
Alaska: 

Alaska......... 1,552 | 4,196 re AAA A OPERE 1.69 | 1.09 |.......1....... 
Arizona........ 213 46 PP sce EE, utt RERO XM. Isis spiel 
California...... 307, 250 | 73,921 | 13,304 80, 276 | 52,572 | 36, 532 | 17. 54 1.84 | 12.47 5.04 
Colorado....... 208,277 | 33,665 | 10,177 |! 229,074 | 41,087 | 5,286 | 21.75 .34 | 26.54 . 18 
Idaho. ......... 13, 719 | 1,608 093 d.e otis e dr eo GER 2.75 Ol [...... .]....... 
Montana....... 54,447 | 9,867 | 4,415 90,160 | 3,661 8,060 | 13. 50 .06 | 5.01 .12 
Nevada........ 39,152 | 3,816 | 2,790 | 610,196 | 50,033 1384, 384 | 3.42 .16 | 44.86 | 21.47 
New Mexico... 230 25 8 12 3 97 "Wo EE . 09 . 02 
Oregon......... 1, 296 542 114 30 4 2 3. 71 .84 .03 .01 
South Dakota..| 896,932 |250, 782 | 72,100 |1, 003, 494 |126, 908 | 21,660 | 66.37 | 76.14 | 33.61 22.88 

Washington.... 83 10 |... us 51,091 | 3,879 | 25,376 „0l |.. 5. 54 6. 

Wyoming...... 850 ? 93 26 850 (2) (1) 1280.87 | 1.55 (2) (2) 


al..... e 1, 524, 031 ¡378,571 |104, 595 |2, 065, 183 1278, 237 |481, 406 | 18. 82 .28 | 13.83 1.27 
Mississippi....... 36 19 Bb een eal REUNION, E ro otis EN EH 


A AEN E E E A EN E 


Grand total. 11, 524, 067 |378, 590 |104, 588 |2, 065, 183 |278, 237 |481, 406 | 18. 80 .28 | 13.81 1.27 


! Chiefly sands and slimes from ore first roasted and amalgamated. 
2 Gold and silver produced by cyanidation included with amalgamation. 


E eod 3929 to ge en 
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PLACERS 


Almost one-third of the gold produced in 1948 was derived from 
placer mines. Of the 600,500 ounces of placer gold, 473,366 ounces 
or 79 percent was recovered by bucket-line dredges. Although this 
dredge output was over fourfold that of 1944, the wartime low, it was 
far below the all-time high of 904,149 ounces established in 1940. A 
number of dredge properties remained idle during 1948 because of the 
unfavorable economic situation for gold production. As gold dredges 
are not converted readily to other uses, many idle properties had much 
of their operating equipment intact. It appeared probable, there- 
fore, that gold output from this type of mining would be expanded if 
the ratio of gold price to dredging cost improved appreciably. 

The quantity of gold recovered by bucket-line dredges from the 
inception of the industry as a commercial factor in 1896 to the 
end of 1948 is recorded as 20,901,485 (revised) ounces, origi- 
nating by States as follows: California, 12,560,173 ounces; Alaska, 
5,744,783 (revised) (including the production from single-dipper 
dredges &nd some gold by hydraulicking) ; Montana, 774,715; Idaho, 
660,393; Oregon and Colorado together, 993,803; and other States, 
167,618. 

The second most important source of placer gold was the nonfloat- 
ing-washing-plant method, with mechanical earth-moving equipment 
for gravel delivery. This was the only one of the more productive 
methods to show increased output in 1948 compared with 1947. 
Production by this method has shown an uninterrupted rise since 
1944. Dragline dredging, a method that had had a phenomenal rise 
from 1933 until World War II, dropped from second to third place in 
1948. Of the other methods, hydraulicking was the most productive, 
although a sharp decrease in 1948 as compared with 1947 reduced 
output to less than twice that recorded for small-scale hand methods. 

California produced 48 percent of the United States placer gold in 
1948 and Alaska, 40 percent. Other larger producers named in order 
of importance were Idaho, Montana, Colorado, Oregon, and Nevada. 
In 1948 California was the leader in all but three methods of placer- 
gold production. Alaska led in hydraulic and nonfloating-washing- 
plant production and Nevada in dry placering. 

The accompanying table shows the placer gold produced in the 
United States, classified by mining methods, in 1944-48. 

Additional information on placer mining may be found in the State 
reviews in this volume. 
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Gold production at placer mines in the United States, by classes of mines and 
methods of recovery, 1944-48 ! 


Class and method 


rs: 
mechanically 


ed: 
Bucket line dredges: 


e e e e e mm ep e vm e ep em e a 


Mines 


Washing 


lants 
producing (dredges) (cubic yards) | pine ounces 


Material 
treated 


Gold recovered 


Average 
value per 
cubic 
yard 


25, 843, 685 
41, 183, 846 
108, 197, 919 
120, 362, 328 
119, 927, 532 


gn, age [———————————— — ce € e | —— — ——— 9 | e aa 


5, 224, 280 


— ————— ee y EN ee’ 
Kegel eee | e | ——————Á 


— M E o | ————————————— | ———————— ————— | ———————————— 
Wa e eee A Eee eee Oe Eege 


oran e ep e ee zm ee la as we e en e sm e orar fm see se za ses lr rr rar rs oro rr or foco em raras rr or ls sees woes rn o ls ee ee sz o e o 


Nonfloating washing 
plants: 


"-——---- ree 8 ap om op 


Small-scale hand methods: 
Wet: 


corr rar ——————- 


Dry: 


SAA ETE m d e mm m m o ooo 


—— o 
———— 


———— |—————— o | ———————M—— | —L———————— | ———————— 
——— M | ——————M—— MM | ——— 


————————— | ——— —— | .———— ————— —— | ———————— ——————— | ————————— ————— ] 
—Á———————— | le || OO Á—————— |——————————MÁ—— | —————————, | ————————— 


e mm e o nono. zm = 


——— Jee 
— L Ee 


——————— — 


3 243, 550 
1, 200, 320 
2, 724, 350 
2, 838, 440 
1, 708, 650 


SS | | ef ee E 
——————— —— OO ee f ee | eee 


—————— fe a | ——————— en rf p 


Fees | —————M Oe eee 


See footnotes at end of table. 


nr amor 


E mm mm mp zm 


Value 
104, 284 $3, 649, 940 
153, 991 5, 389, 685 
470, 693 18, 474, 255 
514, 931 18, 022, 585 
473, 366 16, 567, 810 
2 6, 241 2 218, 435 
2, 646 92, 610 
38, 351 1, 342, 285 
55, 448 1, 940, 680 
31, 446 1, 100, 610 
32 1, 120 
267 9,345 
588 20. 5&0 
473 16, 555 
2 1,585 2 55, 475 
9, 762 341, 670 
42, 796 1. 497, 860 
57, 356 2. 007, 460 
07, 718 2, 370, 130 
1 1, 022 ? 35, 770 
14, 161 495, 635 
32, 278 1, 129, 730 
38, 722 1, 355, 270 
16, 976 $94, 160 
2 2, 269 1 79, 415 
3, 174 111, 090 
5, 567 194, 845 
11, 122 359, 270 
9, 800 343, 000 
65 2, 380 
2 70 
262 9, 170 
161 5, 635 
170 5, 950 
1 522 1 18, 270 
927 32, 445 
358 12, 530 
517 18, 095 
551 19, 285 
7,331 256, 585 
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Gold production at placer mines in the United States, by classes of mines and 
methods of recovery, 1944-48 !—Continued 


Gold recovered 

Mines | Wasting| Material 7 
Class and method producing plants treated Average 
(dredges) | (cubic yards) Hine ounees Value MAU per 

cubic 

yard 

Grand total placers: 

1944... uu een eee wert 8307 |.......... 3 27, 721, 522 123, 322 $1, 318, 270 $0. 146 
1045. er ees eee aces 382o arena 44, 148, 260 184, 663 6, 463, 205 . 146 
1946 coin cue cac eI sepu 680 |[.......... 122, 652, 566 590, 604 20, 671, 140 .169 
104 EE TAN. EEN 138, 681, 690 678, 845 23, 759, 575 . 171 
DI M REC 724 Y ones 133, 385, 493 600, 500 21, 017, 500 .158 


1 Most of the detailed figures for 1944-47 are revised to reflect a reclassification of certain outputs in Alaska 
and Idaho; grand totals are unchanged. 

2 Data for Alaska not separately available; included with “Unclassified placers.” 

* Data for Alaska not available and not included. 

4 Data not available. 

5 A mine using more than one method of recovery is counted but once in arriving at total for all methods. 


REFINERY PRODUCTION 


The accompanying table contains official estimates of production of 
gold and silver in the United States, made by the Bureau of the Mint, 
based upon arrivals at United States mints and assay offices and at 
privately owned refineries. The mints and assay offices determine 
the State source of all newly mined unrefined material at the time 
deposits are received. The State source of material received by 
privately owned refineries is determined from information submitted 
by them and by intervening smelters, mills, etc., involved in the 
reduction processes. 


Gold and silver refined in the United States,! 1944—48, and approximate 
distribution of source, by States, in 1948, in fine ounces 


[U. 8. Bureau of the Mint] 


State or Territory Gold Silver 
Lt EE 1, 022, 238 35, 651, 049 
A A A C D La dedu d sr 928, 803 29, 063, 255 
I m wc ----———————————— Án ee ae tes ], 462, 354 21, 103, 269 
1997 EE 2, 165, 318 38, 587, 069 
1948: A | 
Alaski EE EE 221, 471 55.7 
ALTO EE 103, 872 4, 930, 017 
A A E EE 423, 759 1, 067, RRE 
COLE MIO toca ri EE 161, 348 3, 156, 138 
EE 21 3 
Ia ir EEN Keser 64, 171 11, 620, 665 
A ee ioe a inn A A A AS 832 
A EE EE 1. 008 
INVISSOUP A E A A A e clue aS 108, 169 
NIODLUHB A A A O II A A 74,75 6, 643, 623 
Nevada. scan sa o o tmd e NU a 118, 603 1, 950, 012 
NOW BOO e Laos ctcoues cu donet a ee QUE RE LE uel 9, 349 603, 985 
New Y OF A A LLL EE 10, 451 
North Caroling EE 4 
Oregon essare A A e 14,914 18. 357 
Pennsv Want. Cantar oi sde 2, 204 13,710 
SOUt RER CR Ot SE 378, OSN 93.781 
Pi o A A EE 140 36, 507 
E or cca E ENE A A A 54 10, 180 
La e DEE 384, 050 8, 451, 152 
A A au Ludi eke AA EL RE 1 24, 710 
BEIM A EE mE ERE DEDERE CI, EE DUNS 40 
WasDINETON occur it de die 63, 483 431, 529 
A A A A GE 99 4 
tee ee ne etus erui. dr uU eebe 2, 025, 480 39, 228, 468 


1 Includes Philippine Islands production, 1944-45. 3 Less than 1 ounce. 
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Gold and silver produced in the United States, 1792-1948 ! 


Gold Silver 
Period 
Fine ounces Value 2 Fine ounces Value 1 
VIO RISA oc ee ah EIE 1, 187, 170 $24, 537, 000 309, 500 $404, 500 
IS5- em DEE 60, 021, 278 1, 240, 750, 000 146, 218, 600 193, 631, 500 
WS 421938 cuac Iv xL 218, 957, 340 5, 261, 046, 075 3, 843, 405, 350 2, 883, 959, 185 
Tos dio 280, 165, 788 6, 525, 333, 675 3, 989, 933, 480 3,077, 995, 185 


3 From Report of the Director of the Mint. The estimates for 1792-1873 are bv R. W. Raymond, Com- 
missioner of Mining Statistics, Treasury Department, and since then, by the Director of the Mint. 

1 Gold valued in 1934 and thereafter at $35 per fine ounce; prior thereto, at $20.67+ per fine ounce. 

3 silver valued in 1934 and thereafter at Government's average buying price for domestic product. 


CONSUMPTION AND USES IN INDUSTRY AND THE ARTS 


Monetary use has claimed by far the largest part of the gold and 
silver output through the years, but this use to & large extent takes 
the form of stock piling in Government and private hoards that can 
be made available to industry and the arts without smelter or refinery 
preparation. In contrast, the gold and silver that enter industry and 
the arts are consumed much as are other metals, any return as second- 
ary metal requiring the usual channels of collection, smelting, and re- 
fining. The consumption of gold and silver in the arts antedates 
written history, but industrial use of these two metals is & compara- 
tively recent development. 

Gold.—The arts require a much larger quantity of gold than does 
industry, but its corrosion-resistant and other properties have resulted 
in some industrial demand. Consumption in the arts increased rap- 
idly during the war. A high marriage rate and widespread prosperity 
have increased the sale of jewelry, watches, and many luxury items 
made from gold. Comparison of 1948 gold figures with those fob 1947 
shows an 8-percent decrease in the return from industrial use, in issue 
for industrial use, and in net consumption. "The issue for industrial 
use and the net use in 1948 both are far below the levels prevailing in 
1944-46. Despite the decline, nevertheless, the net absorption by in- 
dustry and the arts comprised nearly two-thirds of the total new gold 
produced from domestic mines during 1948. 


Net industrial consumption of gold and silver in the United States, 1939-43 
(average) and 1944—48 


[U. S. Bureau of the Mint] 


Gold (dollars) Silver (fine ounces) 


Y ear 


Returned Issued for | Net indus- Returned Issued for | Net indus- 
from indus- | industrial trial con- | froin indus- | industrial trial con- 
trial use use sumption trial use use sumption 
143943 (average)....... 25, $28, 978 64, 110, 261 38, 281, 283 28, 406, 127 | 104, 594, 711 76, 188, 584 
CR oL mec I ee 25, 075, 940 | 122, 977, 223 97, 295, 23 56, 189, 409 | 176, 2«0, 409 1260, 100, 000 
KEE 30, 991, 905 | 139, 936, 237 | 108, 044, 332 58, 360, 767 | 184, 660, 767 126, 300, 000 
A DIVI utum 45, 999, x37 | 199, 685,837 | 153, 687, 000 36, 646, 860 | 123, 646, 860 87, 000, 000 
ee 49, 229,578 | 98,129, 574 | 48,900,000 | 27,866,359 | 126, 366, 359 98, 500, 000 
aa EE 45, 142,764 | 90,128,764 | 44,986,000 | 23,897,173 | 129, 186, 173 | 105, 289, 000 
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Silver.—The 1948 consumption of silver in industry and the arts, 
though below the average for the war years, was well above that for 
1946 and 1947. The consumption exceeded any annual output ever 
achieved by domestic mines. 

Widespread prosperity and a high marriage rate sustained the 
demand for sterling and plated silverware, jewelry, watch cases, 
church articles, pens, pencils, and other items largely in the luxury 
class. Consumption was large in photography, particularly for 
motion pictures. The industrial uses of silver mi grown greatly 
during the war and have continued to absorb much silver since. 


MONETARY STOCKS 


Gold holdings of the United States rose $1,490,000,000 (7 percent) 
from $22,754,000,000 on January 1, 1948, to $24,244,000,000 on 
January 1, 1949, according to the Federal Reserve Bulletin. Total 
world reserves are not positively known, inasmuch as data are not 
available from some countries, including Germany, Japan, Australia, 
and U. S. S. R. Currency stabilization funds secretly held add to 
the difficulties in reaching an approximation. 

Foreign gold reserves increased rapidly after the United States 
entry into the war late in 1941, largely because United States war 

urchases abroad so greatly exceeded commercial exports in value. 
During the war perioa foreign reserves increased nearly $5,000,000,000, 
and United States reserves decreased over $2,500,000,000. Sharing 

rominently in the increase were Switzerland, Sweden, Turkey, 
Iran: Spain, Union of South Africa, and Latin American countries. 
In 1946, however, there was & reversal in the direction of the flow 
of gold, and the United States net increase in 1948 substantially 
exceeded world mine output. 

United States Treasury silver holdings decreased 1,000,000 fine 
ounces during 1948 to 1,952,000,000 ounces. The holdings do not 
include 410,553,011 ounces released under lend-lease agreements 
that provide for return of the silver. 


PRICES 


Since January 1934 the price of gold at the United States Mint has 
been $35 per fine troy ounce. The Treasury buying price for silver 
domestically mined after July 1, 1939, was fixed at $0.711+ per ounce 
on July 6, 1939; on July 31, 1946, the President approved an act 
(Public Law 579, 79th Congress) which provided that the seigniorage 
to be deducted for silver mined after July 1, 1946, and delivered to the 
Treasury be reduced from 45 percent to 30 percent. The effect was 
to raise the price of domestically mined silver to 90.50505-- cents an 
ounce; there has been no price change since. 

According to the Director of the Mint, the following prices for 
silver prevailed in London and New York (exchange-free-New York 
on London, $4.03) in 1947 and 1948: London price, per ounce, 0.999 
fine, opened in 1947 at 55.5d., receded irregularly to a low of 37d. at 
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midyear and recovered to 45d. late in the year, a level maintained 
past midyear 1948 when after a short upward movement the price 
fell to 42.5d. by the year end. New York price po ounce, 0.999 fine, 
established a high of $0.8375 in January 1947, after which, except for 
a briefly held peak in March, it declined irregularly to set the year’s 
low of $0.5975 near midyear and then recovered to $0.74625 late in 
the year, a level held past midyear 1948. Thereafter a rise took place 
followed by a sharp decline to an average of $0.70000 for December. 


FOREIGN TRADE * 


The excess of gold imports over exports in 1948, though smaller 
than in 1947, nevertheless approach 1% billion dollars. 'The gains 
from imports plus the output from domestic mines greatly exceeded 
consumption in the arts and industries, and thus gold monetary 
stocks increased. Consumption of silver, however, exceeded the 
supply from mine output plus net imports, with the result that stocks 
were drawn upon. 


GOLD AND SILVER 


Value of gold and silver imported into and exported from the United States, 
1947-48, by classes 


[U. S. Department of Commerce] 


Excess of 
Imports Exports imports over 
exports ! 
1947 
Gold: 
Contained in ore and base bullion................... $24, 945, 046 $120, 750 $34, 824, 296 
Bullion refined...............--.--.-----------.----- 1, 904, 557, 160 189, 104, 113 1, 715, 453, 047 
United States coin... 294 638 —344 
Foreign Gol. erg ele Geet 140, 085, 906 24, 015, 299 116, 070, 607 
WK EE 2, 079, 588, 406 213, 240, 800 1, 866, 347, 606 
Silver: 
Contained in ore and base bullion................... 21,015, 718 (nai none 21, 615, 718 
Bullion refined ............................. LL l.l... 39, 243, 429 21, 206, 271 18, 037, 158 
United States coin.................. Lc c eee eee 969, 008 710, 258, 358 
Foreign AA o dec oec 6, 312, 188 8, 731, 821 —2, 419, 633 
Total unas cae 68, 140, 343 30, 648, 742 37, 491, 601 
T 1948 
Contained in ore and base bullion..................- 35, 135, 904 |. estes 35, 135, 904 
Bullion refined... ocn loeo e e eat exe p EE 1, 898, 916, 122 186, 995, 482 1, 711, 920, 640 
United States coin................ LLL LLL lll l.l. 920 , 803 —3, 973 
Foreign OOIN voccocarrocaics ins 47, 122, 232 113, 770, 769 — 66, 648, 537 
Total ataca dad Desde sector eei ce 1, 981, 175, 178 300, 771, 144 1, 680, 404, 034 
Silver: 
Contained in ore and base bullion................... 25, 698, 252 2, 491 25, 695, 761 
Bullion Settueek A ee 36, 911,374 950, 983 35, 960, 391 
United States coin... 2, 466, 597 567, 000 1, 899, 597 
Eeer ee 5, 808, 290 10, 879, 586 — 5, 071, 296 
Total. A A ke esr 70, 884, 513 12, 400, 060 58, 484, 453 


1 Excess of exports over imports indicated by minus sign. 


‘Fi s on Imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 


U. 8. Department of Commerce. 
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World gold output gained in 1948, continuing the movement in 
progress since 1946, but the greater quantities produced replaced only 
in small part the loss in production sustained from 1940 to 1946. 


MILLIONS OF FINE OUNCES 
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FIGURE 3.—Gold and silver imports and exports, with net movements, 1900-48. 
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= The decline in silver production, uninterrupted since 1940, was 
- reversed in 1947, and a further small rise is indicated in 1948. World 
silver output, like that for gold, continued far below prewar averages. 


MILLIONS OF FINE OUNCE 


e FIGURE 5.— World production of silver, 1900-48. 


World production of gold, 1943-48, by countries, in fine ounces ! 
[Compiled by B. B. Mitchell] 


Country 1943 
North America: 
United States (including Alaska) ?.| 1,380, 758 915, 403 
' A A opt n e 3, 651, 301 27 
' Central America and West Indies: 
Lite A AS 6, 957 
Qoo RA EE 51 
Dominican Republic (exports).. 
ua ARE READ DER AE 
| ` (1 ` EE AR LIA Ee 
ECN eege SE 
Nicaragua (erports). 
a 7 AR EE EE, PATAS, PASA EN, AAA 
Salvador (exports) ............... 
O ed 
TT TT "TTT EE 
uv RRE 5, 952, 500 
South America: 
tie AAA PA E 16, 300 5, 369 3,381 8, 038 4 8, 000 (5) 
TT A EE a 8, 374 6, 265 5, 888 16, 700 20, 108 * 4, 063 
Brasil (eotimate)......-—---- os 191, 300 178, 300 212, 200 175, 000 167, 000 156, 900 
LK 0C SEN 269, 807 243, 883 180, 462 230, 880 168, 855 156, 521 
AA oos oa ER eAMOEE I e Ras dt 565, 501 553, 530 506, 695 437,176 383, 027 335, 260 
0 AAA 111,101 85, 039 68, 038 75, 254 57, 250 à 
Guiana: 
e AE EEN 19, 470 18, 986 22, 533 19, 793 21,111 16, 518 
a EI E tea 20, 609 18, 583 20, 641 19,741 14, 918 13, 625 
Netherlands (Surinam).......... 5, 795 5,723 5, 895 4, 648 4,134 4,177 
y OO IEA 199, 637 175, 180 172, 661 158, 378 116, 016 111,162 
E A DUNT ROMS 41, 4 1, 000 41,000 (5) A A 
A TEE 82, 390 77,716 76, 839 48, 558 21, 830 49, 730 
TO aras dd unida d sarei rogo 1, 491,000 | 1,370,000 | 1,276,000 | 1,194, 000 982, 000 935, 000 


See footnotes at end of table. 
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World production of gold, 1943-48, by countries, in fine ounces '—Continued 


Country 1943 1944 1945 1946 1947 1948 
Europa 
das 2:315: A A E EE (e 
GE EE 8, 404 5,014 1, 529 1, 903 2, 090 i 
Finland 6 «ear ye EE 9, 337 9, 800 6, 633 7,327 11, 285 5) 
DADOS nica 34, 112 21, 959 39, 738 48, 355 32, 890 8) 
Hungary.-.....------------------- 161,350 | 728,215 193 1,318 1, 993 3) 
Italy A Ee NOE UNE 11, 992 6, 334 1, 768 (4) (5) ei 
Portugal RE EE E GE 15, 754 5) 
Rumania. .—. o ege eg Ae 82, 370 74, 590 90, 987 80, 377 74, 686 90, 000 
A A WEE 1, 961 2, 025 3, 729 2, 714 8) 
proce ee 156, 606 112, 560 85, 585 91,372 75, 586 5) 
U. 8. 8. R. (estimate) %............ 4, 000, 000 | 4, 000, 000 | 5,000, 000 | 6,000, 000 | 7,000,000 | 7, 000, 000 
TOCA atada 4, 400, 000 | 4, 300, 000 | 5, 200, 000 | 6, 200, 000 | 7, 200, 000 | 7, 300, 000 
Asia: 
COM ias A AAA A AS 107, 535 
a AAA Re PUEDES dS 52, 364 25, 917 592 (5) ,750 13,115 
CYDIUS A bera EE Em ; O58 idee ad A cR EE 
TEE 252, 228 188, 206 168, 366 131,775 171, 704 180, 114 
Indochina, French ?*............... E E een ee Seaton es 
EN: EE 230, 071 168, 438 65, 300 43, 154 57, 597 69, 819 
A A 490, 009 656, 678 96, 452 193, 000 329, 10 2, 098 
Malaya, Federation of............. 2, 213 1, 212 7 5 5, 312 10, 212 
Baudi Arabia Republic of........... 11 13,764 |........... 11 13, 490 360 64, 441 à 
Saudi Arabía...................... , 643 * 8,683 637,972 48, 000 52, 000 74, 000 
— — ee (1) (8) (°) (1) (5 (8) 
'l'otal. c.i cde a 1,177, 000 | 1,050, 000 383, 000 425, 000 795, 000 600, 000 
Africa: 
Bechuanaland. .................... 12, 966 11,575 11, 297 9, 739 7,381 1, 507 
Belgian Congoim. 451,171 364, 204 346, 971 331, 304 301, 445 299, 774 
Cameroun (French). .............. 21, 798 20, 416 16, 300 11, 927 11, 574 Q) 
rado A A cee OEE 890 1,036 3,014 2,793 2, 000 3, 853 
A A A 169 4 322 3,411 3, 674 (3) 
EthiO0DiB. eege sa 4 48, 000 0 38, 156 0 56,176 € 51,528 6 27, 382 (5) 
French Equitorial Africa.........- 93, 462 84, 106 76, 069 71,535 70, 170 63,715 
French Guinea. ..-......--.------- (5) (5) (4) 4.405 7,395 88, 029 
French West Africa................ 7,973 8, 777 6, 945 7, 009 5, 564 20, 512 
Gold: COOSt EE 567, 282 §23, 225 539, 252 585, 910 505, 153 672, 388 
WON VG 2s fed ose Eu SUE aS 45, 118 42, 259 38, 517 29, 892 21, 959 23, 429 
ER A AA 30, 823 30, 772 * 9,016 16, 506 16, 987 13, 797 
Madagascar....................... 9, 195 9, 388 6, 430 3, 890 (8) 2, 
forocco, French... 2, 476 2, 572 161 (3) (4) (5) 
Nit steet ade 15, 323 7,916 8, 108 4, 881 2, 203 2, 299 
Portuguese East Africa...........- 6, 481 7,577 7,897 5, 766 4, 441 5, 427 
Portuguese West Africa............ 2, 000 1, 296 822 552 
Rhodesia: 
Norther rase Ve mae uice 703 307 265 13 8, 838 13 779 180 
o PEA eege SE 656, 684 592, 729 568, 241 544, 596 522, 735 514, 440 
Sierra Leone......................- 2, 748 1, 026 274 183 2, 400 2, 193 
South-West Africa.........:....... 155 97 83 67 34 455 
SUO ATE A orsida anio isean 2,127 1, 820 1, 623 3, 670 3, 725 8 
Swaziland sosccucnsirer eg 2,734 2, 299 3, 583 4,914 5, 637 3,110 
Tanganyika (exports).............. 72,723 55, 148 E ele 48, 428 47,317 57, 557 
Uganda (exports) .........----.-..- 3, 820 2, 593 2,176 1, 535 1,158 
Union of South Africa. ............ 12, 804, 379 |12, 279, 629 |12, SÉ 629 11, 92%. 165 jll, 200, 281 |11, 584, 849 
TO id 14, 861, 000 |14, 089, 000 13. , 978, 000 13, 079, 000 12, 776, 000 113, 412, 000 


— AP a 


See footnotes at end of table. 
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World production of gold, 1943-48, by countries, in fine ounces '—Continued 


Country 1943 1944 1945 1946 1947 1948 
Oceania: 
Australia: 
Commonwealth................. 751, 279 656, 867 657, 212 824, 480 937, 654 890, 428 . 
NOW (DIDeR i.a cedo eres cox EV aeris env E EE 661 59, 202 86, 556 
A A E SE 61,505 40, 407 94, 964 82, 402 94, 353 93, 059 
New Zealand...................... 149, 150 142, 287 128, 364 119, 271 112, 260 93, 903 
Toto lt as 961, 934 839, 561 880, 540 | 1,026, 814 | 1, 203, 469 | 1,163, 946 


World total (estimate) !1........|28, 900, 000 29. 400, 000 |26, 100, 000 m. 500, 000 ¡25, 900, 000 (29, 600, 000 


1 Figures used derived in part from American Burcau of Metal Statistics. For some countries accurate 
figures are not possible to obtain owing to clandestine trade in gold. Data not available for Bulgaria, 
Germany, Norway, Sarawak, and Yugoslavia; estimate not included in total. In addition, production 
in Burma, Indonesia, and Papua was negligible, and Thailand produced none in 1943-47. 

? Refinery production. Excludes production of the Philippines. 

3 Imports into United States. 

1 Estimate. 

! Data not available; estimate included in total. 

* Exports. 

! Includes gold mined in Transylvania which Kai See formed part of Hungary. 

! Output from U. 8. 8. R. in Asia included with U. S. 8. R. in Europe. 

* Lode only. 

it South Korea EE 

!! Figure published by Director of the Mint, representing gold of Philippine origin refined but not neces- 
sarily mined during the year. 

33 Includes Ruanda-Urundi. 

^ Diode is yield from Nkana mine refinery slimes accumulated during the war: 6,594 ounces in 1946 
and 547 in 1947. 


World production of silver, 1943-48, by countries, in fine ounces?! 
[Compiled by B. B. Mitchell] 


Country 1943 1944 1045 1946 1947 1948 
North America: 
United States !............. 40, 874, 050 | 35,651, 049 | 29, 046, 047 | 21,103, 269 | 38, 587, 069 39, 228, 468 
Canada. ....._..--.--..-.-.. 17, 344, 569 | 13,627, 109 | 12,942,906 | 12, 544, 100 | 11, 773, 619 14, 569, 280 
Central America and West 
Indies: 
Costa Rica !.............. 1,154 3, 506 1, 380 604 1, 470 3, 029 
E AI 3 142, 420 3 42, 985 3107, 195 127, 222 144, 932 185, 216 
Honduras................. 3, 161, 901 3, 115, 352 3, 003, 495 2, 682, 910 2, 413, 399 3, 170, 871 
Nicaragua (exports)....... 251, 901 248, 529 240, 197 260, 637 213, 417 212, 463 
Salvador (exports) ........ 202, 064 305, 922 223, 705 313, 180 265, 104 216, 342 
E A ssebe ieee 76, 633, 062 | 65, 460, 073 | 61, 097, 727 | 43, 263, 132 | 58, 843, 863 57,519, 703 
Newfoundland.............. 1, 258, 708 1, 163, 206 1, 076, 129 1, 107, 827 956, 052 882, 263 
TT OVAL EE 139, 870, 000 |119, 618, 000 |107, 739, 000 | 81, 403, 000 |113, 201, 000 | 115, 988, 000 
South America: 
Argentina..................- 2, 319, 104 1. 695, 000 2, 760, 000 3, 090, 000 | * 2, 435, 400 | 41, 201, 900 
Bolivia (exports) ............ 7, 209, 730 6, 797, 631 6, 683, 561 6, 106, 165 6, 233, 354 1, 562, 208 
Dt a 30, 048 28, 722 28, 385 21, 968 20. 293 23 095 
A aE 1, 093, 543 1, 171, 895 1, 070, 219 823, 220 981, 048 990, 150 
Colombia................... 209, 950 197, 323 168, 699 151,971 110, 352 109, 188 
ECIBIOE A A 362, 013 441, 345 235, 500 192, 200 156, 931 228, 684 
ROTO PEE A A 14, 689, 742 | 15, 832, 440 | 12, 997, 741 | 12, 334, 150 | 10, 782, 909 10, 421. 502 
NZ RE Rene 25, 974, 000 | 26, 164, 000 | 23, 944,000 | 22, 720, 000 | 20, 720, 000 | 20, 535, 000 


——M—————— |——————— | ————M—— ÀÀ—— | I ——————— M | .———— ——— | ———— Š 
SSS L| ILA——————— | I—————————— M | —— —Ó ÁM——— | ————Ó—À | ——MÀ 


See footnotes at end of table. 
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World production of silver, 1943-48, by countries, in fine ounces *—Continued 


Country 1943 1944 1945 1946 1947 1948 
Furope 

E A lcu ns 11, 028 13,060 |..... E (AAN (^ (*) 
Czechoslovakia 5............ 740, 000 675, 000 300, 000 600, 000 | 1, 40^, 000 1, 600, 000 
Finland A EEN 87.579 90, 344 45, 236 146, 929 188, 821 

France `... 310,737 240, 134 350, 025 535, 213 (5) (3) 
Germany................... (5) (5) (5) (5) (3) * 867, 459 
Hungary...................- 1, 124, 311 7614, 300 7 3, 200 14. 854 (5) 5) 

CA A A 239, 845 81, 052 1, 382 208, 400 460, 900 601, ANN 
Norwny occ 231, 485 170, 309 131,818 202, 550 228, 270 147, 000 
Rumania................... 78, 004 71, 310 180, 610 (5) 481, 264 
SDAIN: A A 656, 422 778, 016 497, 661 660, 009 638, 192 4 206, 000 
SA anaana 1,306, 220 | 1,292, 200 1,135, 178 1, 294, 935 1, 088, 656 (5 
United Kingdom........... 33, 885 33, 742 26, 808 23, 285 25. 000 25. 000 

Total (estimate). ....... 14, 000, 000 | 13,000,000 | 10,000, 000 | 11, 000, 000 | 14, 000, 000 15, 000, 000 
Asia: 
a: E AMI |e Seem AAA RR DEEG $ 450, 000 
Chinu e es cr (5) (5 5) (5) 1,747 5 
Formosa.................- 224. 367 127. 87A 3, 156 (3) 6,870 
ro EE 17, 282 A A II AAA A 
be eh EE EE 18, 611 14, 299 14, 154 9, 821 12, 422 (5) 
TAPAN. eee 6. 376, 553 5. 029, 241 8 853, 377 1, 281,625 1, 909, 433 2, 231, 961 
KA a ds 2, 820, 265 DI O |: Seen ox 4 130, 500 $ 195, 400 9 38, 505 
Philippines, Republic of.... Pa Edge 17, 908 3, 600 6. 586 150, 760 
Saudi Arabia. .............. 47, 008 10 7, 290 10 28, 255 29, 475 (5) (5) 
Total (estimate). ......... 10, 000, 000 8, 000, 000 1, 000, 000 1, 500, 000 2, 200, 000 3, 000. ANN 
Africa: 
Aler A 15, 432 48, 612 14, 661 39, 906 (5 (6 
Rechuanaland .............. 1, 221 1.319 1, 237 1, 704 1, 026 233 
Pelgian Congo.............. 3,105,762 | 2,732, 813 | 4,141,018 5, 047, 666 4, 057, 295 3, 805, 619 
Gold Coast (exports)........ rn. 288 FG, R20 36, 666 54, 525 (8) (5) 
RON VA e s coelo c n DT 16, 254 11, 500 16. 659 5, 493 3,859 3, 184 
Morocco, French........... 85, 714 65, 427 107, 600 117,157 (6) (5) 
Nlgrig ooo 42,100 1, 079 1,106 666 2, 130 4, 270 
Portuguese East Africa. .... 559 844 998 805 734 712 
Rhodesia: 
Northern................. WY E DONNE, 2. 269 11 634, 302 123 2077 EA 
Southern.. NAC 119, 322 103, 776 95, 975 95, 168 91, 900 81, 404 
South-West Africa.......... morc EE kN cnp arte WR REIN 301, 168 
Swaziland .................|.....-.... 7R 183 | 211 124 
Tanganyika (exports)....... 18. 304 17,120 21,377 21, no6 20, 794 25. 010 
Tunisia. e ae e nme 8, 006 35, 205 34, 369 60, 122 (5 (5) 
Uganda (exports)........... 468 306 275 205 (5) (3) 
Union of South Africa...... 1,234,042 | 1, 213,051 1, 243, 426 1, 207, 373 1, 147, 694 1, 170, 951 
'Total. isl oo eet seet 4 759, 000 4, 288, 000 5,718, 000 7. 287, 000 5, 620, 000 5, 613, 000 
Oceania: 
Australia: 
Commonwealth........... 10,320,830 | 9,365,726 | 8,076,740 | 9,045,280 | 9.527,140 | 10,057, 519 
New GQGuinea.............. E EE, eR CUR ECL teh tbe ak NER PROP A 12 35, 421 ($) 
Fiji.. EE 19, 047 9. 355 29, 2308 26, 351 33. 237 29, 187 
New Zealand .............. 280, 786 328, 281 244, 544 224, 341 221. 984 232, 563 
e AA Ru hen 10. 630, ono 9,703, LEE 8, 2351, 000 H 296, 000 L3 9, 818,000 000 10, 360, 000 


World total (estimate) !.. . 205, 2 200, 000 CS 800, 0 000 156, 800, 000 | 


! Silver is also produced in Bulgaria, GE Hong Kong, Federation of Malaya, Indonesia, Poland, 
Portugal, Sarawak, Sierra ! eone, Turkey, U. S.S. R., and Yugoslavia; production data are not av ailable, 
but estimates are included in totals. 

2 Excludes the Philinpines. 

2 Imports into the United States. Scrap is included in this figure in many instances, most notably in 
the case of Cuba. 

4 Estimate. 

5 Data not available; estimate included In total. 

8 Bizonal arca. 

? Data represent Trianon Hungary after October 1941. 

* January to March, inclusive. 

* South Korea only. 

1% Exports. 

1 Recovered from an accumulation of refinery slimes. 

" Fiscal year ended May 31 of year following that stated, 


133, 200, 000 165. 600, 000 | 171, 000, 000 
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Canada.—Gold production gained 15 percent in 1948, continuing 
the rise in progress since 1945. Silver output likewise increased in 
1948 (17 percent), reversing the downtrend in progress since 1940. 
Output of gold in 1947 and 1948 was as follows, in fine ounces: 


Province or Territory: 1947 1948 
AIDC A. 3) noce mcn t ER su E ee eee 78 72 
British Columbia. ..................-. 2.2. -- 249, 011 311,711 
Manitoba nessa esercita ie 72, 906 
Northwest Territories- --------------------- 62, 517 101, 346 
Nova Scotia. ._...-.-.------------------ 1, 271 89 
O EE 1, 944, 819 2, 090, 414 
A Ctr eh Eege 598, 127 767, 026 
Saskatchewan... -2-2-2-2 93, 747 1 196, 211 
ere WEE 47, 745 60, 605 

fiuc A II 3, 070, 221 3, 527, 574 


1 Manitoba included with Saskatchewan. 


Canada exported 5,434,364 ounces of refined silver and 3,294,691 
aun. in ores and concentrates in 1948 compared with 7,514 373 and 

2,722,261 ounces, respectively, in 1947. 

Mexico. — Mexico continued to be by far the leading silver-producing 
nation in the world. In July the Mexican Government decided * to 
allow the peso, for many years pegged at 20.62 cents U. S. currency, 
to seek its own level. It soon settled at about 14.5 cents, although no 
official rate was fixed. The coinage of 1-peso pieces was halted follow- 
ing exportation of some to the United States, presumably for melting 
and sale as bullion. Since October 21 silver exports, whether in coins 
or bars, have been subject to approval of the Banco de Mexico. The 
director general of the bank announced * recently that the Government 
bought and used 28,393,000 fine ounces of silver, almost half of the 
vear's output, for making one- and five-peso coins in 1948. 

Republic of the Philippines.—Gold production in the Philippines 
was estimated as 209,225 ounces in 1948 or sharply above the 64,441 
ounces in 1947. The amount received for sales of bullion was reported t 
to be possibly 20-30 percent over the statutory price, as the open 
market for gold in Manila during the year varied from 86 to 100 pesos 
an ounce; pesos were convornble in unlimited amounts into United 
States dollars at 2 to 1. Largest producer of the year was Benguet- 
Balatoc mine group, credited with 80,556 ounces, followed by Atok-Big 
Wedge mine with 65,972, and Mindanao Mother Lode mine with 
32,963 ounces. 

Union of South Africa.— Although gold production in 1948 was above 
that in 1947, there was actually a continuing drop in the rate of out- 
put; production i in the latter year was adversely affected by a lengthy 
labor strike said to have reduced the total about 500,000 ounces. 
The production rate has been downward since 1941. The year 1948 
was marked also by a decreasing labor supply and rising costs. Month- 
ly output dropped during 1948, being 992,185 ounces in January and 
945,727 ounces in December. 

! Leavens, Díckson H., Silver: Eng. and Min. Jour., vol. 150, No. SS February 1949, pp. 73-74. 


Engineering and Mining Journal, vol. 150, No. 3, March 1949, p. 
! Engineering and Mining Journal, vol. 150, No. 4, April 1949, p. 151. 
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Salient statistics of gold mining in the Union of South Africa, 1945-48 


[Transvaal Chamber of Mines] 
1945 1946 1947 1948 

Ore milled (tons)....................... 58, 897, 600 56, 927, 500 53, 712, 300 55, 285, 700 
Gold recovered (fine ounces) ........... 12, 213, 545 11, 917, 914 11, 197, 638 11, 574, 87 

Gold recovered (dwt. per ton).......... 3. 997 4. 024 3. 982 4. 012 
Working revenue....................... £101, 847, 382 £99, 249, 814 £92, 740, 023 £96, 179, 355 
Working revenue per ton............... 34s. 7d. 34s. 10d. 34s. 7d. s. 9d. 
Working cost._........-.---.-..-.------ £69, 941, 061 £72, 920, 881 £71, 309, 136 £72, 383, 933 
Working cost per ton of ore............. s. 0d. 25s. 7d. 26s. 7d. . 2d. 
Working cost per ounce of metal. ...... 118s. 10d. 127s. 4d. 133s. 4d. 130s. 7d. 
Working profit................ LLL... £31, 906, 321 £26, 328, 933 £21, 430, 887 , £23,790, 417 
Working profit per ton................. 10s. 10d. 9s. 3d. 8s. 0d. 8s. 7d. 
(Ei ae OT EE £13, 056, 263 £13, 406, 349 £11, 845, 035 £13, 419, 443 


The shortage of native labor has become the producers' principal 
problem. At the end of 1948 the native labor force was 254,964 
compared with 273,902 and 278,048 at the end of 1947 and 1946, 
respectively. Favorable factors include further substantial progress 
on the Far East Rand in developing the Kimberly Reef by mechanical 
loaders. On the Far West Rand development results of both pro- 
ducers and nonproducers were said to be highly encouraging in many 
cases. The Moi St mine produced the highest quantity in its 
history, and the Libanon mine was expected to begin production 
soon. In the Orange Free State, horizontal development began from 
the first completed shaft—the St. Helena incline. The company's 
vertical shaft was down 1,450 feet at the end of 1948. In addition to 
seven other shafts already being sunk, four more were planned in the 
district. Electric power reached the area during the year and greatly 
facilitated shaft sinking. Water supply from the Vaal River, how- 
ever, was not expected to reach the gold field before the first mines 
are ready for production. 


Gypsum 


By JOSEPH C. ARUNDALE AND MAY G. DOWNEY 


GENERAL SUMMARY 


HE year 1948 saw new records established in all important phases 

of the gypsum industry. Domestic mine production of 7,254,535 

short tons and imports of 2,859,209 short tons of crude gypsum 
were all-time highs. Improved supply and labor conditions, extensive 
modernization of existing facilities, and development of new capacity 
and expansions in response to very heavy demand made possible 
record production of most gypsum products. The residential building 
and industrial construction boom and the general effort at maximum 
industrial output during the year were reflected in substantial increases 
in production of such items as portland-cement retarder, fillers, and 
gypsum for bedding plate glass, gaging and molding, and other 
plasters, and the principal types of gypsum board. Most plants were 
operated at or near practical capacity. Although shortages of some 
gypsum products were reported, these had largely disappeared by the 
end of the year. Gypsum board and lath continued to be exported 
under license control; but demand from foreign consumers declined, 
as many new foreign deposits of gypsum were developed and new 
plants erected. 

Wholesale prices for gypsum board and lath were increased 
moderately during the year. 

During the winter of 1948-49, for the first time in several years, 
distributors were able to accumulate stocks of gypsum board and lath 
during the normal lull in building activity. 

World production of gypsum and gypsum products was also at a 
record level. However, as more and more countries develop their 
domestic gypsum resources and become self-sufficient in the manu- 
facture of gypsum products, exports of gypsum products from the 
United States have declined. 


RESERVES 


Domestic gypsum deposits are so extensive and abundant that 
reserves are considered virtually inexhaustible. Gypsum is widely 
distributed throughout the world; and, although many countries import 
gypsum, as a general rule they do so for economic reasons, such as cost 
of production, transportation, or utilization of available material and 
not for lack of resources. 

In the past few years, many countries have intensified the survey of 
their gypsum reserves and economic research in the development and 
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utilization of these reserves. In the United States an example of this 
‘is the intensive geologic investigation of Kansas gypsum deposits 
undertaken by the Kansas State Geological Survey in cooperation with 
the University of Kansas, with the expectation that this research pro- 
gram will aid in exploiting the State's high-quality deposits.! 


Balient statistics of the gypsum industry in the United States, 1944—48 


1944 1945 1946 1947 1948 
Active establishments !_-.----------------- 77 75 80 83 95 
Crude gypsum: ? 
E WEE short tons..| 3,761,234 | 3,811,723 | 5,629,308 | 6, 208, 216 7, 254, 535 
Imported.. .---------------------- do.... 342, 462 508,762 | 1,457,140 | 2,157,049 2, 859, 209 
Apparent supply................ do....| 4,103,696 | 4,320,485 | 7,086,538 | 8,365,265 | 10,113,744 
Calcined gypsum produced: ? 
Short (ONS ee eer dne poH codo 2,363,143 | 2,485,000 | 4,169,662 | 5,010,918 6, 243, 392 
Wall a esed eere ches sec die ELLE $13, 841,399 |$14, 473, 566 |$29, 272, 960 |$38, 726, 405 | $48, 144, 806 
Gypsum products sold: 8 
Uncalcined uses: 
AAA 1,056, 276 | 1,147,797 | 1,641,279 | 1,950, 181 2, 226, 026 
A A $2, 953, 564 | $3, 432, 727 | $5, 105, 789 | $7,012,106 | $7,927, 266 
Industrial uses: 
Short A A EE 200, 473 157, 796 207, 178 207, 226 219, 472 
A A $2, 550, 649 | $2, 326,363 | $3, 160, 988 | $3, 430,022 | $3, 731, 488 
Building uses: 
Való cocaina tirados $50, 196, 006 $54,389, 504 |£88, 927, 786 1$117,973,351 ($165, 175, 523 
Total Vall ci. ds $55, 700, 219 |$60, 148, 594 |$97, 194, 563 |$128,415,479 |$176, 834, 278 
Gypsum and gypsum products— 
Imported for consumption............... $394, 603 $548, 707 | $1,833,088 |1$2, 523,936 | $3,114, 762 
1 A $489, 980 | $1, 502, 668 | $1, 065, 248 |1$1, 599, 578 | $1,317,042 


1 Each mine, plant, or combination mine and plant is counted as 1 establishment. 
? Excludes byproduct gypsum. 
3 Made from domestic, imported, and byproduct crude gypsum. 


* Revised figure. 
DOMESTIC PRODUCTION 


Crude.—Of the 64 active domestic mines producing gypsum during 
1948, 40 were open-pit operati ns, 17 were underground, and 7 were 
combinations of these two types. Great improvement in labor and 
supply conditions, increased mechanization, expansions, and develop- 
ment of new deposits permitted total mine production to increase 
approximately 17 percent over the previous record year of 1947. 

Calcined.— The tonnage of gypsum calcined, a good barometer of the 
condition of the industry because it includes imported as well as domes- 
tically mined material, was nearly 25 percent greater in 1948 than in 
1947. 

Mine and Calcining Plant Developments.— TheNational Gypsum Co. 
mine at Akron, N. Y., was being dismantled after more than 40 years 
of operation. The processing plant on the site will continue to operate 
on material from the Clarence Center mine.? 

An expansion program designed to increase the production capacity 
of the mill and enlarge its office facilities was underway at the Certain- 
teed Products Co. deg at Blue Rapids, Kans.* 

The Northwest Gypsum Co. has developed a deposit of gypsum 
on the Snake River near Weiser, Idaho. The capacity of the open-pit 
operations is expected to reach 1,000 to 3,000 tons per day.* 

! Rock Products, vol. 51, No. 6, June 1948, p. 131. 
2 Pit and Quarry, vol. 41, No. 5, November 1948, p. 70. 


1 Pit and Quarry, vol. 41, No. 6, December 1948, p. 51. 
* Rock Products, vol. 51, No. 9, September 1948, p. 66. 
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FIGURE 1.— Trends of new crude supply, domestic crude mined, and production of calcined gy psum, 1942- 
48, by quarters. 


National Gypsum Co. is making plant and office additions at Fort 
Dodge, Iowa,’ and also planned to expand capacity of its plant at 
Medicine Lodge, Kans.’ 

The U.S. Gypsum Co. announced plans to construct a new gypsum 
mill in northern Nevada, probably near Lovelock.’ 


Crude gypsum mined in the United States, 1946-48, by States 
] 


1946 1947 1948 
SS Acti Short Active} Short Acti Short 
ctive or ctive O ctive [0] e 
mines tons Value mines tons Value mines tons Value 

ee heet : | dno Sud | 3 23,980 | $128. 725 $ 
Ark&nsas.......- ] , 361 1 

rre a I Jos, 745 468, 951 { Li 264,738 | $587,134 

New Merio- EA AS GG EEN, A TS 1 
California. ...... 6 | 574,345 | 1,315, 699 12 | 811,798 | 1, 996, 157 15| 962,038 | 2,354, 390 
rand: jit S 2 205,979 | 644,583 2 

Montana....... 5, ; 

So DOOR 1|] 199,895 | 474,704 i rp 217,209 | 717,072 

Wyoming...... 2 3 22. 643 112, 238 2 
lowa_._._-.------ 5 | 560,094 | 1,172, 500 4 | 656,982 | 1,677, 217 4 | 720,880 | 1,753, 545 
Michigan........ 4 |1,120,070 | 2,171,979 4 {1,031,157 | 2, 760, 825 4 | 1,309,331 | 3,617, 868 
Nevada... ------ 3 | 490,253 | 1, 164, 083 7 | 526,972 | 1,377, 143 7 | "519,552 | 1, 222, 070 
New York....... 7| 814,999 | 1,961,157 7 | 949,375 | 2,613,004 7 | 1,228,358 | 3, 204, 973 
EE 2 11 584,755 | 1,482, 269 2 11589, 808 | 1,837, 846 : 
m dt MES : 2 11,129,635 | 3,422,078 

teri EN 2 |p 301,123 | 612, 148 2 ||926,144 | 912, 764 S 
Texas__.-.-----_- 6 | 771,633 | 1,630,929 6 | 831,633 | 2,000, 341 5 | 893,704 | 2,143, 539 

Total........| 52 [5,629,398 |12, 441, 829 63 16,208,216 |16, 529, 884 64 | 7,254, 535 |19, 112, 669 


! Rock Products, vol. 51, No. 2, February 1948, p. 75. 


t Rock Products, vol. 51, No. 3, March 1948, p. 71. 
1 Mining World, vol. 10, No. 5, April 1948, p. 61. 
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Calcined gypsum ! produced in the United States, 1947-48, by districts 


1948 


District 
Short tons Value Short tons Value 


181, 646 | $1, 561, 512 213, 923 | $1,838, 598 


New Hampshire, Massachusetts, and Connecticut...... 


Eastern New York, New Jersey, Pennsylvania, ane 

Georgia, and Filorld8. Lecce cce rere | 1, 566, 423 | 13, 581, 278 |4 1 215, 101 | 19,814, 16i 
Ohio, Virginia, Indiana, and Maryland................. . datio 
Western New York. ............... 2 lll ll ll Ee 625, 513 | 4,267,028 696, 087 4,647, 079 
te EE 451,276 | 3,425,779 555, 287 4, 124,171 
o A tees ee eke owed geet coel soe §30, 472 4, 000, 575 560, 573 3, 730, 0140 
Kansas and Oklahoma. e E eee 266, 308 2, 115, 216 313, 901 2, 356, 526 
AA A A 547,350 | 3,803, 464 625, 632 3, 867, 656 


Colorado, Wyoming, South Dakota, Montana, Utah, 
and New Mexico... on Sen e EtboOsecenisEqus 


169, 653 
072, 277 


5, 010, 918 


1, 354, 308 241, 298 2, 002, 016 
4, 617, 245 893, 793 6, 773, 155 


38, 726,405 | 6,243,392 | 48, 144, 806 


1 Made from domestic, imported, and byproduct crude gypsum. 
2 No production from New Mexico in 1947 or from Wyoming in 1948. 


Active calcining plants and equipment in the United States, 1946-48, by States 


1946 1047 1948 
Equipment Equipment Equipment 
State mee eJ. de, ale 
cining cining Other 


Kettles ical plants | Kettles} cal. | Dan | kettles cal- 


! Includes rotary and bechive kilns, grinding-calcining units, and hydrocal cylinders. 

2 Comprises calcining plants in 1916-48: 1 each in Arizona (none in 1916), Connecticut, Florida, Georgia, 
Indiana, Maryland (none in 1916), Massachusetts, New Hampshire, New Jersoy, New Mexico (none i in 1946- 
47), Oklahoma, Pennsylvania, South Dakota, and Wyoming; 2 each in Colorado, Kansas, Montana, Nevada, 
Ohio, Utah (3 in 1945), and Virginia (3 in 1947 ). 
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CONSUMPTION AND USES 


Gypsum products were consumed during 1948 at a record rate. 
The enormous amount of residential and nonresidential building and 
maintenance created & strong demand for such building materials as 
gypsum lath, wallboard, sheathing, and the various building plasters. 

uring the first part of the year it was still necessary for some pro- 
ducers to allocate shipments of lath and wallboard to distributors. 
However, by the end of the year, only local shortages were being 
reported, and some inventories were built up during the winter season 
of normally slower building activity. 

The portland-cement industry consumed a record tonnage of gypsum 
as a retarder. 

Several of the larger producers of lath and board notified the 
Government of their decision to decline to enter into a voluntary 
agreement to allocate their future output to users specified by the 
Government as “essential.” Their reason for rejecting this proposal 
was that such an agreement was unnecessary in view of the expectation 
that output, as a result of expansions and improved methods and con- 
ditions, would be adequate to meet the estimated housing require- 
ments for 1948.5 

Gypsum-Products Plant Developments.—The National Gypsum Co. 
completed its expansion program at Clarence Center, N. Y. This 
new modern plant will turn out about 17,000,000 square feet of such 
gypsum products as wallboard, lath, and sheathing, plus about 6,000 
tons of plaster monthly. The company announced plans for a west 
coast factory. Its engineers have discovered a large high-grade 
gypsum deposit in Imperial County, Calif. The plant to be built 
will produce gypsum board, lath, plaster, and other gypsum products." 

The United States Gypsum Co. began production of plaster and 
wallboard at its new plant at Norfolk, Va., using raw gypsum from 
Nova Scotia. Expected output is about 120 tons of plaster and 
350,000 square feet of board daily.! The company completed a major 
enlargement of its plant at Plaster City, Calif., in the Imperial Valley.’ 

The Western Gypsum Co. of Salt Lake City completed a new plant 
at Sigurd, Utah, and output was begun in April 1948. This plant will 
produce a full line of gypsum products." 


! Pit and Quarry, vol. 40, No. 12, June 1948, p. 59. 

* Pit and Quarry, vol. 40, No. 11, May 1948, p. 57. 

1% Rock Products, vol. 51, No. 5, May 1948, p. 67. 

!! Pit and Quarry, vol. 40, No. 8, February 1948, p. 58. 

11 Rock Products, vol. 51, No. 5, May 1948, p. 67. 

9 Pit and Quarry, vol. 41, No. 4 ¿October 1948, pp. 80-84. 
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FIGURE 2.— Percentage distribution a total sales value, f. o. b. plant, of gypsum products in 1928, 1940, and 


FIGURE 3.—' Trends in sales of gypsum lath and wallboard and other board (includes wallboard, laminated 
board in terms of component board, and sheathing), compared with Dodge Corp. figures on floor area of 
residential and nonresidential building, 1929-48, 
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Gypsum products (made from domestic, imported, and byproduct crude gypsum) 
sold or used in the United States, 1947-48, by uses 


1947 1948 
Percent of 
Use Value change in— 
Short Short 
tons tons 
A ver- 
Aver- Ton- 
Total age 
age nage | value 
Uncalcined: 
Portland-cement retarder._..|1, 341, 859| $4, 445,877| $3.31] 1,674, 944 4-25|......- 
Agricultural gypsum........| 575,626,  2,236,004| 3.89| 516,899 —10 +2 
Other uses !................. 32, 696 329, 235| 10.07 34, 183 +5 —3 
Total uncalcined uses....|1, 950, 181 7,012, 106|....... 2, 226. 026 --1|....... 
Industrial: m 
Plate-glass and terra-cotta 
DIaSters EEN 36, 384 376, 543! 10.35 47,195 +30 +14 
Pottery plasters. ............ 48, 934 735, 588| 15.03 48, 017 —2 +7 
Orthopedic ind dental plas- 
LOA o es 13. 329 421. 701| 31. 64 11, 432 —14 +2 
Other industrial uses ?....... 108,599| 1,896, 130| 17.46) 112,828 +4 +3 
Total industrial uses.....| 207, 226 3, 430, 022¡....... 219, 472 LÉI. e 
Building: 
Cementitious: 
asters 
Base-coat.........-...... 1, 724, 888| 19,029. 965| 11.03] 2, 007, 696! 23, 423, 112 ] +16 +6 
Sapded.. 2. elle 128, 849 1, 110, 204 8. 62 131, 787) 1,287, 190 ; 2 +13 
To mixing olants 17, 503 154, 763 8. 84 19, 267 193, 160 : +10 +13 
Gaging and molding.....| 174,337 2,356, 757| 13.52 197, 197| 2,820, 133 f +13 +6 
Prepared finishes........| 18.816 607,345| 32.28 18, 640 790, 570 : —1 +31 
Other 3.................- 93, 812 2,038,018| 21.7 114, 722, 2, 461, 121 i +22 —] 
Keene’s cement............ 44, 470 798, 753| 17.96 52, 066| 1,008, 757 . +17 +8 
Total cementitious...... 2, 202, 675| 26,095,895|....... 2, 541, 375| 31, 984, 043 5 2.2 
Prefabricated: 
E ER 1, 200, 083) 32, 241, 998| 4 18. 02| 1, 873, 637, 53, 596, 957| 4 21. 40| * --47 +13 
Wallboard................. 1, 698, 671| 53, 122, 413| * 25. 96,52, 102, 901,572, 071, 432) 7 28.40) § +422 +9 
Sheathing board........... 111,895 3, 534, 686} * 33. 20 137, 885| 4,431,544, 134. 19| * --22 +3 
Laminated buard.......... 1,877 202, 683 1116. 42 (9) (8) (8) (8) (8) 
eh EE 153, 986 2,775, 676| * 67. 37 156,452| 3,091,547, ° 72.40] 1+2 +7 
Total prefabricated...... 3, 256, 512} 91, 877, 456]... 4, 270, 875/133, 191, 480/........ 4 -34|....... 
Total building uses......|......... 117, 973, 351]. lie 105:175.529].c 222 sd dunes ute 
Grand total value. ......|........- 128, 415, 479|_.--...|_..-.---_- 176, 834, 278|.......|.---...|.-.---- 


1 Includes uncalcined gypsum sold for use as filler and rock dust, in brewer’s fixe, in color manufacture, and 
for unspecified uses. 
2 Includes statuary, industrial casting and molding plasters, dead-burned filler, granite polishing, and 
miscellaneous uses. 
GE insulating and root deck, joint filler, patching and painter's plaster, and unclassified building 
plasters. 
t Average value per M square feet. 
! Percent of change in square footage. 
t Laminated board included with wallboard in 1948, 
' Average value per M square feet of wallboard. 
! Bureau of Mines not at liberty to publish figure. 
* Average value per M square feet of partition tile only. 
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Gypsum board and tile sold or used in the United States, 1944-48, by types 


Lath Wallboard 
Year Value Value 
M square M square 
eet feet 
Total Average ! Total Average ! 
1944..............- 625, 553 $7, 908, 857 $12. 64 1, 208, 158 $26, 507, 684 $21. 94 
1045 ...........-.- 599, 431 8, 177, 308 13. 04 1, 286, 912 28, 094, 151 22. 53 
1946 AA 1, 147, 353 18, 550, 334 16. 17 1, 900, 779 43, 699, 483 22. 99 
1047 AAA 1, 703, 818 32, 241, 998 18, 92 2, 046, 216 53, 122, 413 25. 96 
1948............... 2, 504, 733 53, 506, 957 21. 40 12,531,865 | ? 72,071, 432 3 28. 40 
Sheathing Laminated board Tile + 
Year Value Value Value 
M snare Mae ————— — — —-| M square 
eet eet feet 
Aver- Aver- Aver- 
Total age ! Total age ! Total age $ 
1944.......| 114,704 | $2, 300, 069 | $20. 05 167, 580 | $4, 714, 096 | $28. 13 15,067 | $1, 426, 560 $41. 63 
1945.......| 100, 627 2, 304, 165 22. 90 116, 908 4, 002, 216 34. 17, 988 1, 824, 736 42. 62 
1946....... 76, 914 2, 021, 691 26. 29 21, 317 792, 560 37.18 18, 865 1, 814, 487 47. 92 
1047.......| 106, 482 3, 534, 686 33. 20 1, 741 202, 683 | 116. 42 26, 769 2, 115, 676 4.37 
1948.......| 129, 632 4, 431, 544 34. 19 (2) (3) () 27, 181 3, 091, 547 72. 40 


! Per M square feet, f. o. b. producing plant. 

* Laminated board included with wallboard. 

8 Average value per M square feet of wallboard. 

* Includes partition, roof, floor, soffit, shoe, and all other gypsum tiles and planks. 
$ Area of component board and not of finished product. 

* Per M square feet, f. o. b. producing plant of partition tile only. 

? Bureau of Mines not at liberty to publish figure. 


PRICES 


The average value of crude gypsum as mined was $2.63 per short ton 
as reported by producers. Only about one-fourth of the total gypsum 
mined is marketed in the crude or uncalcined form, and most of this is 
sold as portland-cement retarder or as agricultural gypsum. Average 
value of retarder remained unchanged from the previous year at $3.31 
per short ton. Average value of agricultural gypsum was increased 
slightly to $3.97 per short ton. The prices of lath and wallboard 
were increased moderately during the year. Average values of most 
industrial and building plasters were also increased. 


FOREIGN TRADE ** 


Imports of crude gypsum from Canada into the Eastern United 
States continued to increase rapidly and in 1948 represented one- 
fourth of the apparent domestic supply. A smaller but increasing 
tonnage was imported from Mexico (Lower California) to ports along 
the Pacific coast. 


4 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Gypsum and gypsum products SCENE d consumption in the United States, 
1944—4 


[U. 8. Department of Commerce| 


Crude (including Keene's Ala- | Other 
anhydrite) Ground Calcined cement baster | manu- 
Near manu- | fac- Total 
Short Short Short Short a eric Mi 
o or or or ures! | n. e. s. 
tons | Value | ‘tons | Value | ‘tons | Value | tons | Value | (vajue)| (value) 
194... 342, 462| $382, 533 376! $6,965 75| $2,653 4 $120 $318| $2,014 
1945... ..- 7621 525, 066 231 4,545 67 y 287. 1 EE A 499| 16, 388 548, 707 
1915... .... 1, 457, 140 1, 621, 666 354 7, 308 255 6, 918 162 3, 686) 119,937| 73,573| 1, 833, 088 
1947... ..- 2 157, 049 2, 269, 583 477| 13,228 130 3,793| (2) 27| 204, 954| 3 32, 351|? 2,523, 936 
1948. . . .. 12, 859, 209. |^ 977, 809 404| 13, 960 11 610 12 728| 83,245 38, 410 3, 114, 762 


! Includes imports of jet manufactures, which are believed to be negligible. 
! Less than 1 ton, 
3 Revised figure. 


Crude gypsum (including anhydrite) imported for consumption in the United 
States, 1946-48, by countries 


[U. S. Department of Commerce] 


1946 1947 
Country eem 
Short tons Value Short tons Value Short tons Value 
Canada. eege 1,429,057 | $1,559,544 | 2,020,886 | $2,109, 882 | 2,680,681 | $2,763, 722 
¡A AAA AN AA (1) 34 (5) 23 (!) 11 
Dominican Republic......... 9, 312 42, 005 9, 782 39, 931 5,756 24, 185 
Mexico. 2222-2 9, 519 9, 120 126, 374 119, 344 161,039 178, 158 
Newfoundland and Labrador. 9, 252 10,963 AAA EE 11, 733 11, 733 
United Kingdom............. |... ... 22 |e eee 7 403 AA ee Rar En 
¿us AA 1,457,140 | 1,621,666 | 2,157,049 | 2,269,583 | 2,859, 209 2, 977, 809 


! Less than 1 ton. 


Gypsum and gypsum products exported from the United States, 1944-48 


[U. 8. Department of Commerce] 


Crude, crushed Plasterhoard and Other 
or ground ' Calcined wallboard SE NISI 
TTC A d ac- ota 
Y ear m EMT : i tures, value 
ort 0 quare n. e. S. 
tons Value tons Value feet Value (value) 
A 870 $18, 604 5,620 | $166, 145 7, 236, 665 | $180,021 | $125, 210 $489, 980 
A 1, 067 18, 909 8, 961 248,853 | 31,835, 980 |1,017, 677 217, 229 | 1, 502, 668 
1945 A A 4, 071 56, 524 15, 555 343,795 | 12, 405, 583 417,750 247,179 | 1,065, 248 
AAA 9,717 79, 278 23, 491 642, 756 | 19,417, 487 | ! 645, 448 332, 096 |11, 599, 578 


WS Loose RES. 1, 404 25, 050 9,303 | 234,678 | 16,506,127 | 615,845 | 441,469 | 1,317,042 
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TECHNOLOGY 


The committee on gypsum, American Society for Testing Materials, 
plans to consider the necd for a specification on artificial or synthetic 
gypsum. Action on standards included recommendations for discon- 
tinuing the specifications for gypsum pottery plaster and calcined 
gypsum for dental plasters, while a tentative revision has been recom- 
mended in the specifications for gypsum plaster that would change the 
strength requirements from tensile to dry compressive on 2-inch 


cubes.!5 
WORLD REVIEW 


Australia.—The new gypsum wallboard plant of Concord Plaster 
Mills, Division of Colonial Sugar Refining Co., Ltd., at Sydney, Aus- 
tralia, was described. This plant will produce approximately 20 mil- 
lion square feet of wall bond per year and will supply plaster of vari- 
ous grades. Gypsum is obtained from the company's leases in western 
New South Wales.!9 

Canada.—The National Gypsum Co. has acquired long-term leases 
on 440 acres of gypsum deposits at Brierly's Brook in Antigonish 
County, Nova Scotia. The operations of National Gypsum in Nova 
Scotia now include extensive quarry and harbor facilities at Dingwall 
and a fleet of freighters used to carry the Nova Scotia gypsum rock 
to the company's eastern seaboard plants in the United States." 

Handling of gypsum at Hantsport, Nova Scotia, was described.'® 


World production of gypsum, by countries, 1942-48, in metric tons ! 
[Compiled by Pauline Roberts] 


Country ! 1942 1943 1944 1945 1946 1947 1948 
Aleeríia....... 2. c c c cc lr. 23, 720 17, 920 17. 120 22, 250 28. 600 31, 000 (2) 
Anglo-Egyptian Sudan....... 1, 558 3, 641 (2) 2, 106 3, 063 350 (2) 
Argentina 3.2... 2 LL LLL. 88, 688 87,461 | 106,313 91, 504 (2) (2) (2) 
Australia: 

New South Wales.......... 19. 564 36, 862 20. 540 23, 137 45, 136 65, 098 (3) 
South Australia............ 58, 124 40, 157 47, 294 66, 653 91, 878 108, 672 | * 139, 500 
Kat (od WEEN 9, 130 9, 073 8,717 11, 755 15, 184 23. 202 4 23, 800 
Western Australia.......... 2, 924 950 3. 662 7, 349 15, 596 20, 608 25, 932 
AStA e ced A 2 (2) (2) (2) 14, 753 (2) 
Belgian Congo. .............. 2.0437. EE E kenn Et EEN A C) . 7) aste tos e 
Canadas EE 723,137 | 390.833 | 486.571 | 753,615 | 1,838,895 | 2,362, 365 | 2,855, 812 
A A AN 33, 634 39, 472 38, 670 47, 162 77,000 84, 000 35, 056 
CHING: A REA Se Ganan 3 37. 900 (?) (2) 2) E 50, 000 4 55, 000 
Colombia. ................... (2) (2) (2) 3) 2) 17, 372 4. 200 
EE ee ee 4, 300 3, 200 10, 000 10, 400 14, 300 14, 900 18, 500 
Cyprus (exports)............. 273 134 3, 492 2, 608 15, 464 7, 844 19. 500 
Dominican Kepublic......... (2) 5 916 8 2. 146 4 3, 258 * 10, 974 13, 393 7, 304 
EUVDU E 118. 931 91,881 106, 299 96, 565 78, 316 80, 000 95, 243 
RETTEN 840, 030 722, 217 701,7 724,000 | 1,746, 37 585, 000 (2) 
French Morocco. 6) 2 (2) 8, 740 13, 335 0 25, 631 (3) 
CIO AA 2) 181, 458 (2) (2) ? 71, 000 (3) 8 235, 325 
o AR cease cet A IA dtc A EE 5, 150 4 5. 000 Gi 
Er AN 64, 386 83, 587 85, 049 92, 229 38. 300 1 
Indochina, French. .......... 3, 000 i (3) (2) (2) (G) O ARA 
IL SAA 16. 567 21, 453 21, 394 23, 400 37, 894 36.375 (3 
haly EE 343,816 226, 195 122,378 162, 080 (2) 2 3 
JUAN eee ce cesses eo 186, 584 156, 571 123, 833 83, 421 43, 260 54, 455 119, 459 
KOH A eu DANA MEER (2) 40 209 $08 659 1, 016 


See footnotes at end of table. 


4 Rock Products, vol. 51, No. 8, August. 1948, p 141, 

16 Rock Products, vol. 51, No. 2, February 1048, pp. 110-112, 126. 

17 Pit and Quarry, vol. 41, No. 4, October 1048, p. 65. 

D Willis, S. A., Loading Gypsum at Hantsport, Nova Scotia; Canadian Min. Met. Bull. No. 433, May 
1948, pp. 293-294. 
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World production of gypsum, by countries, 1942-48, in metric tons '—Continued 


Country ! 1942 1943 1944 1945 1946 1947 1948 
New Caledonia... .........-- 14, 075 16, 800 16, 692 8, 030 6, 750 2, 705 779 
Palestine and Israel.......... 8, 118 5, 990 7,428 7, 542 14. 512 (2) (2) 
EE eege deed 23, 417 24, 391 43, 694 42, 223 43, 391 41, 330 2) 
Poland oe oe tse cee (2 (2) 2) (2) 9, 787 14, 917 14, 183 
Portugal BEEN 17, 961 27, 699 20, 19 cobs seed EE EE 3) 
Rumania............-....-.. , 650 44, 044 (?) 1 (2) 2 2 
e A oho arse 862, 047 |1, 105, 818 |1, 254, 830 |1, 038, 616 |91, 098, 013 | 1, 337, 662 2) 
Bweden... eege ee EN (2) 173 2 
Switzerland. 2.2 .- 2 38, 000 42, 000 46, 000 97, 000 68, 000 165,000 | 4 165, 000 
hy di ee cee Coe eee 5, 000 2, 500 (2) EE 1, 200 4, 500 4 1,000 
"Thailand... (2) 58 133 (2) 87 71 
di E a ta 1) (?) (2) 8,900 | 8,985 |........... (1) 


al ( à 8, 085 
Union of South Africa (sales).| 50,823 47, 608 57, 426 62, 321 (2) 80, 166 83, 935 
United Kingdom: 


Great Britain.............. 1, 231, 613 |1, 389, 914 |1, 344, 485 |1, 347, 888 | 1,715,060 | 1, 773, 733 | 1,175,570 
Northern Ireland........... a 556 3) ro ATA E RERO 
United Staten... 4, 261, 540 |3, 517, 628 |3, 412, 116 |3, 457, 919 | 5,106, 877 | 5, 631,969 | 6, 581, 169 
Total (estimate) !......|9, 350, 000 |8, 410, 000 |8, 325, 000 |8, 500, 000 |12, 800, 000 |13, 350, 000 |15, 000, 000 


1 In addition to the countries listed e gypsum i is produced in Angola. Brazil, Ethiopia, Iraq, Luxembourg, 
Merico, Republic of the Philippines, — 8nd Yugoslavia, but production data are not available, 
No estimates for these countries are included in the total. 

2 Data not available; estimate by author of chapter included in total. 

3 Rail and river shipments. 

4 Estimate. 

: rsa eise areas designated as Free China during period of Japanese occupation. 

xpo 

' Russian zone only. 

! Bizonal area. 

% Includes 1,200 tons produced in Spanish Morocco. 


Columbia Gypsum Products, Inc., Spokane, Wash., acquired a newly 
discovered gypsum property near Lake Winedmere in northeastern 
British Columbia and plans to begin working on it immediately. The 
property is reported to contain at least 40 million tons of high-grade 
gypsum. A processing plant to treat this material is being completed 
in Spokane.'? 

Ecuador.—In December 1947 the Minister of Economy and Mines 
of Ecuador was authorized to sign, on behalf of his Government, a 
contract granting a concession to La Cemento Nacional, C. A., and 
Canteras Nacionales, C. A.—affiliated cement producers—to exploit 
gypsum deposits in Guayas Province. The concession covers an area 
of approximately 3,970 hectares in the Parishes of General Villamil, 
Morro, and Progreso, of Guayaquil Canton, Guayas Province. The 
concessionaires are bound by the contract to exploit only the deposits 
of gypsum in the area. The material will be used solely for the manu- 
facture of cement by the concessionaires.? 

Ethiopia.— Gypsum occurs rather extensively on the Danakil salt 
plain in Ethiopia, in association with the salt. However, transporta- 
tion difficulties have hindered its exploitation. The main source in 
this country is Dawale, on the railway between Diredawa and Jibuti. 
The production is believed to be about 1,000 tons per year and the 
chief use is as & retarding agent in cement. At Diredawa, gypsum is 
calcined separately and sold as plaster of paris. An alabaster variety 
occurs as a replacement in limestone in the Fiche area of Shoa Province 
and is used for ornamental carving?! 


19 Rock Products, vol. 51, No. 5, May 1948, p. 67. 
* Bureau of Mines, Mineral Trade Notes: vol. 26, No. 3, March 1948, pp. 36-37, 
H Mining Magazine (London), vol. 78, No. 5, May 1948, p. 309. 
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India.—Gypsum deposits are widespread in the Indian State of 
Bikaner, occurring at Jamsar, Khichian, Jalalsar, Jaimalser, Kaoni, 
Bearru, Harkasar, and Dholera, and at a few recently discovered de- 
posits in the Surakgarh and Nohar tehsils. It is estimated that total 
reserves in the State are 25 million tons. Most of the deposits are at 
or near the surface in horizontal beds averaging 12 feet thick. Selenite 
is found at Kunkaransar. It is estimated that 500,000 tons can be 
obtained by working the first 20 feet of depth.? 

It was reported that a reserve of about 40 million tons of gypsum 
was discovered in the latest geological survey of the Rajputana States 
of Cooch and Sirmur in the central Himalayas. It is also believed that 
a reserve of about 30 million tons is available in the States of Jodhpur 
&nd Jaipur. 

The reconnaissance map of the Ministry of Industry and Supply, 
Government of India, shows nine areas in which gypsum resources are 
known to be extensive and capable of utilization as a result of the recent 
investigation. The principal areas are in Rajputana, Kathiawar, 
Cutch, Nellore district (Madras Province), and Trichinopoly district 
(Madras Province) and at several points in the Himalayan foothills 
from near Naini Tal (United Provinces) west to Simla. It is expected 
that the Rajputana and Kathiawar deposits will be the first to be de- 
veloped for utilization by the fertilizer and cement industrial plants in 
northern India, and the Nellore and Trichinopoly districts deposits 
will be more extensively utilized than before to supply south Indian 
requirements. 

efore the partition of the country, India relied greatly on the 
Salt Range (in West Pungab, now in Pakistan) as a source of gypsum 
for use in the country's fertilizer and cement industries, both of which 
it was planned should undergo expansion in the postwar period. 
Future requirements for gypsum are estimated at about 700,000 tons 
& year to satisfy the Indian cement and fertilizer industries.? 

Iraq.— There are large deposits of gypsum throughout Iraq, many 
of which might be easily exploited. The mineral is sawed by hand in 
open quarries and is used for both ornamental and ordinary stone. It 
is also processed to form a plaster known as Juss, a type of mortar 
used as building material.” 

Poland.—According to the Warsaw press in April, exploratory work 
by the Mineral Raw Materials Industry Combine of the Polish 
('overtiment at deleng Gora has led to the discovery of important 
gypsum seams at Nowy Lad, near Lwowek, Lower Silesia. The im- 
portance of the new discovery lies in the fact that the known seams 
virtually have been exhausted and because the new seams yield an 
excellent quality of alabaster gypsum. A branch railway to the de- 
pone has been built, and exploitation of the seams was said to be 

eginning.^ | 


133 Bureau of Mines, Mineral Trade Notes: vol. 27, No. 1, July 1948, pp. 51-52. 

933 Bureau of Mines, Mineral Trade Notes: vol. 27, No. 4, October 1948, pp. 50-52. 
* Bureau of Mines, Mineral Trade Notes: vol. 26, No. 6, June 1948, p. 33. 

33 Bureau of Mines, Mineral Trade Notes: vol. 27, No. 1, July 1948, p. 52. 
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Poland has a rich area of mineral deposits in the Kielce Province, 
especially in the region of Kielce, Miechow, Nowy Karozyn, the Basin 
of the River Nida, and Opatow. This region will be developed in- 
dustrially, including a building materails industry. Research by the 
Mining Academy at Cracow has shown that along the River Nida 
there are enormous deposits of crystalline gypsum of the highest 
quality, mostly near the surface. Provisional estimates assess these 
at about 200,000,000 tons. 

A standard-gage railway line will be built between New Karczyn 
and Kielce, will connect the new industrial district with the rest of 
the country, and will shorten the route from Gdansk to the Balkan 
Peninsula. In the vicinity of the gypsum quarries, a factory for pro- 
duction of gypsum building materials and a chemical factory will be 
built, the latter to utilize gypsum byproducts. Work on all these 
industrial enterprises is expected to start early next year.” 


3$ Cement, Lime and Gravel, vol. 23, No. 1, July 1948, p. 18. 


Helium 


By H. S. KENNEDY ann R. A. CATTELL 


General Summary.—The preceding report in this series covered the 
period from July 1, 1941, to June 30, 1947, with some data extended 
to December 31, 1947. For security reasons, no reports of the pro- 
duction, distribution, or use of helium were published during the war. 
Beginning with this report for 1948, the series will cover calendar- 
year periods. 

By act of Congress approved March 3, 1925, the Bureau of Mines 
was authorized to carry out the conservation, production, and ex- 
ploitation of helium gas for national defense. 'The act of Congress 
approved September 1, 1937, directed the Bureau to administer regu- 
lations for the sale of helium for medical, scientific, and commercial 
purposes. Such sales had not been possible previously. Amended 
regulations governing such sales were approved by the President 
on January 2, 1947. 

The Exell, Tex., helium plant continued to supply the total helium 
requirements in 1948 with a production of 63,143,513 cubic feet, a 
reduction from the 70,297,700 cubic feet produced in 1947. Total 
shipments to Federal agencies in 1948 were 34,877,490 cubic feet 
compared to 37,351,175 cubic feet in 1947. Sales to non-Federal users 
in 1948 increased to 16,037,856 cubic feet from the 1947 total of 
14,971,175 cubic feet. Prices for sales for non-Federal use in 1948 
continued at the levels set by the amended regulations of January 2, 
1947. 

Reserves.— The main helium reserves of the Nation are in the Cliff- 
side gas field, near Amarillo, Tex., and the Rattlesnake gas field in 
San Juan County, N. Mex. The Government-owned Cliffside field 
still is the largest helium reserve known, capable of producing more 
than 2 billion cubic feet of helium. In addition, the Government owns 
full rights in the gas reserves of the Rattlesnake field, from which at 
least 800 million cubic feet of helium can be produced. Both these 
fields are shut in, and helium will be produced from them only in time 
of need. "There are 11 gas wells in the Cliffside field and 2 wells in 
the Rattlesnake field. 

Helium is produced at present from natural gas going to fuel markets 
from the Channing area of the Panhandle gas field in Texas, and 
this area contains enough gas reserves to supply 11, billion cubic feet 
of helium. The Otis, Kans., helium plant, in standby status, is con- 
nected to gas reserves in the Otis area from which 400 million cubic 
feet of helium can be extracted. These reserves are entirely adequate 
for present needs for helium, but the Bureau of Mines continues to 
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analyze gas samples from all parts of the United States, seeking new 
sources of helium-bearing gases in anticipation of all possible future 
requirements. 

Domestic Production. "The Exell helium plant in the Texas Panhan- 
dle gas field near Amarillo, Tex., continued to be the only operating 
helium-production plant in the world. Total production for 1948 
was 63,143,513 cubic feet. Since the beginning of production in 
March 1943, this plant has produced 340,541.593 cubic feet of helium. 
'The table below indicates the total helium production by Government 
plants for the period 1921-48. 


Helium production in the United States, 1921-48 


Calendar year | Plant Cubic feet 
1721-January 1929. ...................... Fort Worth, Tex., plant. -.....oooooccccconnccon... , MBR, 78 
1929 (Aprib-1941................. l.l... Aquilo, Tér,Dlant-... cem REY aZ 131, 887, 380 
E EEN d A EE 33, 252, 582 
Le E AE o A ee ese A a eee 116, 307, 437 
IE. A A eS SEES | Ti A CE TX 126, 933, 130 
1315 is rios be DEE ER duc dlc i uu np D e LL eR ed E 04, 733, 744 
EE Ee Amarillo and Exell, Tex., plants. ................. 58, 236, 385 
A O Exell, Tex., plant- coria Di a 70, 297,7 
10494 A aic e x EE Ge o RA A A he 63, 143, 513 

Total 1921-48. 2000 --———————— A ee 1 740, 880, 658 


1 Includes 81,475.52" "bic feet extracted at the Exell plant from gas from the Channing area and injected 
Into the Clitfside oi .servoir for conservation in calendar years 1945-48. 


Helium Plants.—The Amarillo, Tex., helium plant, which began 
operation in April 1929 and was the sole producing plant from that 
time until the Exell, Tex., plant began production in 1943, has pro- 
duced to date a total of 252,451,982 cubic feet of helium. It is con- 
nected to the Cliffside gas field, and both plant and field now are in 
standby status. The Exell plant now supplies all helium require- 
ments from natural gas produced for commercial use from the Pan- 
handle gas field. A commercial pipe line carries the gas to fuel 
markets after it passes through the helium-extraction process; and, 
if this helium were not extracted, it would be lost forever. 

The Otis, Kans., plant began operating in October 1943 and pro- 
duced 56,633,755 Cubic feet of helium before it was shut down and 
placed in standby status in August 1945. The Cunningham, Kans., 
plant began production in January 1944 and produced until July 1945. 
It since has been dismantled, because the reserve of helium-bearing 
natural gas supplying the plant was not large enough to warrant 
keeping 1t in standby condition. The Cunningham plant produced 
43,049,000 cubic feet. The Navajo, N. Mex., lt connected to the 
Rattlesnake gas field, was placed in operation in March 1944 for a 
trial period of 18 days, then was shut down and now is in standby 
status. At the time this plant was finished, the wartime helium de- 
mand was decreasing, and the other plants were able to supply all 
demands. 

Shipments and Uses.—The Navy continues to use more helium than 
any other agency, although shipments for Navy use dropped about 5 
million cubic feet in 1948. Shipments for commercial and scientific 
use increased 800,000 cubic feet for the year, and an encouraging in- 
crease of 250,000 cubic feet was purchased for medical use. ‘The 
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accompanying table lists yearly shipments to both Federal agencies 
and non-Federal users since 1941. The figures for medical use are 
approximate, because accounting for medical use is on a fiscal-year 
basis. 


Shipments of helium in the United States, 1941-48 (calendar years), in cubic feet 


Shipments to Federal agencies Sales for non-Federal use 
Grand 
SES Weath army and Scientific total, 
Navy | Weather) other | Total |andcom- | Medical | Total | Shipments 
Bureau | Federal inercial 
agencies 
1941......... 11, 187, 440 |4, 408, 505 | 5,313, 610 | 20, 909, 555 789, 396 | 442,604 | 1, 232, 000 | 22, 141, 555 
1942......... 25, , ODO (5, 090, 715 | 4, 787, 550 | 35, 280, 265 359, 085 410, 392 775, 477 | 36, 055, 742 
1943. ........ 107, 243, 085 |5, 633, 950 | 2, 434, 695 |115, 311, 730 806, 646 513, 282 | 1, 319, 928 |116, 631, 658 
1944. ........|111, 075, 569 17,035, 515 | 2, 443, 150 |120, 554, 234 | 2, 445,405 | 562, 990 | 3,008, 395 |123, 562, 629 
1045. ........ , 091, 234 iR, 010, 210 |11, 759, 285 | 57,860, 729 | 2, 362, 028 | 565, 477 | 2, 927, 505 | 60, 788, 234 
1946... ...... 15, 735, 690 |9, 705, 790 | 9, 287, 750 | 34, 729, 230 | 7, 960, 473 |1, 233, 817 | 9, 194, 290 | 43, 923, 520 
1947... ses 26, 511, 005 le, 347, 670 | 4, 492, 500 | 37,351,175 |12, 914, 075 |2, 057, 100 114, 971,175 | 52, 322, 350 
1948. ........ 21, 531, 788 '6, 478, 931 | 6,866, 771 | 34, 877, 490 |13, 735, 645 |2, 302, 211 |16, 037, 856 | 50, 915, 346 


Helium is used both by Federal agencies and commercial concerns 
for the inflation of airships; in meteorology; for welding magnesium, 
aluminum, stainless steel, and other metals and alloys; in medicine for 
administering anaesthetics and in admixture with oxygen for the re- 
lief of severe respiratory ailments; and as a tracer for following the 
movement of gas in underground petroleum reservoirs. Also, helium 
is used to establish a neutral atmosphere in the reaction chamber in 
the Kroll process for producing titanium by powder metallurgy at 
the Boulder City, Colo., laboratory of the Bureau of Mines. Scientifi- 
cally, progress continues in the development and production of appa- 
ratus for liquefying helium, and liquid helium is used in fundamental 
studies of importance in physics and thermodynamics. 

The excess helium produced by the Exell plant continues to be con- 
served by injection into the Cliffside gas field through a pipe line con- 
necting the plant to the field. Since 1945 more than 81 million cubic 
feet have been conserved by this practice. 

Prices.—The Bureau of Mines continues to supply helium to Federal 
agencies at the cost of production, as required by the Helium Act. 
Prices for non-Federal use of helium are in accordance with the 
amended regulations of January 2, 1947, and are as follows: Helium 
sold for medical use and delivered in tank cars or trailers—$11 per 
thousand cubic feet; helium sold for medical use and delivered in 
standard cylinders containing about 200 cubic feet each—$13 per 
thousand cubic feet; helium sold for scientific and commercial use 
and delivered in tank cars or trailers—$13 per thousand cubic feet; and 
helium sold in standard cylinders for scientific and commercial use— 
$15 per thousand cubic feet. These prices are for delivery at the plant. 

World Review.—The Helium Act sets up rigid standards governing 
the export of helium, and very little is used in foreign countries ex- 
cept for scientific purposes, largely within the field of cryogenics. As 
far as is known, helium is not produced from natural gas any place 
outside the United States. Some small amount may be extracted from 
air for scientific uses. 
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GENERAL SUMMARY 


UBLIC concern over future supplies of iron ore for the steel- 

producing centers of the United States appeared to be rising in 

1948. "The iron-ore-mining industry itself, however, was able to 
report major progress toward making new supplies available. The 
over-all iron-ore situation at the end of 1948 brought recognition of 
the fact that new ores had been found to offset the trend toward 
depletion of ore bodies on which the Chicago-to-Pittsburgh iron- and 
steel-producing area has depended in the past. This came about as 
the result of several programs initiated in the late war and early 
postwar period. Prominent among these drives against depletion 
were the discovery and rapid proving of major tonnages of high-grade 
open-pit hematite in Quebec and Labrador, other explorations and 
developments abroad by United States capital (as in Venezuela and 
Liberia) and progress made in meeting the problems of concentrating 
Lake Superior region magnetic taconite. Without the St. Lawrence 
seaway there remains some question as to the extent to which these 
foreign ores can compete in the Lower Great Lakes region; but 
potential sources of supply, at least, are now known. Throughout 
the iron-ore industry recognition of the iron-ore supply problem of 
the future was reflected in the construction of new research facilities. 

Salient Statistics.—In terms of crude ore, domestic production in 
1948 set a peacetime record at 126,225,172 gross tons, only 0.25 
percent less than the all-time peak established in the war year 1942. 
Shipments of crude ore approached the 1942 all-time peak of 126,794,- 
970 tons. In terms of usable ore, however, the 1948 output of 
101,003,492 gross tons, while 8 percent greater than for 1947, was 
4 percent below the 1942 output and slightly below 1943 Crude ore 
is mine-run product before treatment. Usable ore includes direct- 
shipping ore (mine product requiring no treatment), washed ore, 
concentrates, sinter, and byproduct pyrites cinder and sinter. 

Each of the major producing districts in the United States showed 
increased output in 1948, and imports of foreign ores were up 25 
Dercent from 1947. Chile was again the major source of imports, 
Sweden replaced Canada as second source, and imports from Algeria 
increased notably. 


í : Consulting mining engineer, Bureau of Mines. Chapter prepared in cooperation with Norwood B. 
elcher. 
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Salient statistics of iron ore in the United States, 1945-48 


Crude iron ore: 
Production by districts: 


Lake Superior.............. gross tons..| 85,451,692 67,014, 550 | 188, 420, 140 1 94, 465, 955 
Southeastern... .---.------------ do.... 9, 616, 593 9, 278, 832 11, 031, 102 13, 292, 770 
Northegstern.. do.... 7, 686, 338 5,136, 313 8, 698, 983 10, 379, 799 
Western. see deed do.... 3,557,776 2, 764, 786 5, 821, 989 8, 056, 648 
Ola AAA E do....| 106,312, 399 84, 194, 481 113, 972, 214 126, 225, 172 
Production by mining methods: a 
Open pit... do.... 78, 935, 218 63, 859, 082 85, 624, 658 98, 995, 922 
Underground.................... do....| 27,377,181 20, 335, 399 28, 347, 556 27, 229, 250 
q AA iiaae do....| 106,312, 399 84, 194, 481 113, 972, 214 126, 225, 172 
Production by types of ore: 
Hematite... A do.... 92, 161, 239 74, 127, 099 96, 869, 038 103, 529, 946 
Brown ore......................- do.... 4, 397, 650 3, 508, 474 5, 579, 464 9, 077, 191 
Megnettte 2. 22 L Llc l.l. do.... 9, 752, 711 6, 168, 184 11, 523, 620 13, 618, 035 
Carbongite lc l.lllll- do.... 799 724 02. AAA 
d Nu EE do....| 106, 312, 399 84, 194, 481 113, 972, 214 126, 225, 172 
Shipments...-.--------.------------- do....| 106, 538,936 | 83,985,686 | 113,918,585 | 126, 123, 731 


Iron ore (usable; less than 5 percent Mn): 
Production by districts: 


Lake Superior.............. gross tons... 74, 821, 045 59,042,154 | 276,531, 769 2 82,630, 430 
Boutbheastorn... 2..... do.... 6, 329, 987 6, 247, 096 7,527,321 8, 365, 390 
Northeastern. ooo... do.... 3, 620, 147 2, 506, 340 3,087,195 4, 422, 071 
WeSteri AAA AR do.... 3, 087, 774 2, 450,611 4, 502, 512 5, 104, 703 
Undistributed (byproduct ore) .. do.... 517, 440 506, 903 542, 723 479, 998 
dy RP A do.... 88, 376, 303 70, 843, 113 93, 091, 520 101, 003, 492 
Production by types ot rroduct: 
RI) E do....| 67,768,993 54, 014, 466 71,121,676 76, 882, 338 
Concentrates. .----------------- do....| 16,812,961 13, 799, 046 17, 058, 162 19, 055, 357 
E ee A do 3, 276, 999 2, 522, 698 4, 368, 959 4, 585, 799 
Byproduct material (pyrites cinder 
and sinter) ...-...--..--.- gross tons.. 517, 440 506, 903 542, 723 479, 998 
T'otül. A cetur enl met do....| 88,376,393 70, 843, 113 93, 091, 520 101, 003, 492 
Production by types of ore: 
LS E do....| 81,294, 688 65, 728, 172 84, 535, 465 90, 686, 138 
Brown ore............ l.l lll. do.... 942, 910 686, 402 ], 201, 408 2,176,149 
Mazgnetite.... 22.2 LLL LLL cll. do.... 5, 620, 810 3, 920, 986 0, 811, 876 7, 661, 207 
Coarbonnto Lll c cll lll. do.... 545 650 46 Lue ice suede 
Byproduct material (pyrites cinder 
and sinter)............... gross tons... 517, 440 506, 903 542, 723 479, 908 
Toll isa e do.... 88, 376, 393 70, 843, 113 93, 091, 520 101, 003, 492 
Shipments..........................- do.... 88, 136, 715 70, 090, 410 93, 314, 635 100, 821, 714 
e EE $243, 760, 986 | $215, 006, 427 | $320, 864, 981 $394, 460, 751 
Average value per toa at mine. ..... $2.77 $3.07 $3. 44 $3.91 
Stocks at mines Dec. 31. .......gross tons.. 4, 431, 970 5,339, 147 3 6, 036, 244 6, 284,773 
ELTERE, ouai c de LUE LEXS ESEE do.... 1,197, 925 2, 754, 216 4, 003, 484 6, 108, 754 
WAIUG A A es oll $4, 113, 583 $10, 370, 675 $22, 095, 876 $27, 330, 482 
EXDOFUS osea Linc YE gross tons.. 2, 063, 125 1, 505, 854 2, 806, 894 3, 080, 666 
VAIO: cote ose p bus EDU $6, 685, 156 $5, 402, 549 $10,011, 476 $13, 744, 979 
Consumption..................gross tons..| 386, 158, 495 72, 174, 844 96, 115, 549 100, 498, 557 
Manganiferous ore (5 to 35 percent. Mn): 
Shipthenis. A gross tons.. 1,359, 691 1, 045, 699 1, 048, 531 1, 196, 933 
Ver $3, 513, 666 $3, 126, 711 $3, 447, 149 (9 


! Includes production of brown crude iron ore from Fillmore County, Minn., which is not in the true 
Lake Superior district: 218,833 tons in 1947; and 512,987 tons in 1948. 

? Includes production of concentrates from brown crude ore from Fillmore County, Minn.: 147,787 tons 
in 1947; and 352,979 tons ín 1948. 

3 Revised figure. 

* Bureau of Mines not at liberty to publish figure. 
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A trend showing the Lake Superior district becoming relatively less 
important in terms of the total domestic production continued during 
1948. That district supplied 85 percent of the United States total in 
1945, 83 percent in 1946, 82 percent in 1947, and 81 percent in 1948. 
The steady increase in imports during this period accentuates the 
indicated trend. Accordingly, including imported ores, the Lake 
Superior district furnished 83 percent of the total supply in 1945, 80 
percent in 1946, 78 percent in 1947, and 77 percent in 1948. 

Production of usable ore from the Western States (California, 
Missouri, Nevada, Texas, Utah, Washington, Wyoming), mainly from 
Utah, increased from 3 percent of the domestic total for 1945 and 1946 
to 5 percent of the total for 1947 and 1948 and exceeded the tonnage 
output, not considering iron content, of the Northeastern States 
(Pennsylvania, New Jersey, and New York) for the latter 2 years. 

In terms of the total United States supply for the postwar period, 
the decline, percentagewise, of the Lake Superior district has been 
offset by increased imports and by higher outputs from the Western 
and Northeastern States. 'The Southeastern States (Alabama, 
Georgia, Virginia) have maintained a fairly constant percentage of the 
total output during this period. 
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FIGURE 1.—Trends in production of iron ore in the United States, 1880-1948. 


With the growth of iron- and steel-producing centers outside the 
Lower Great Lakes region, the decline of the Lake Superior district as 
a national source of supply may be expected to continue under normal 
transportation conditions because these outside centers, as in Utah, 
California, Texas, and Maryland, can be supplied more economicall y 
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by local and imported ores. Local production, as from the Cedar 
City district, Utah, and the Eagle Mountain district, Calif., is im- 
mediately tributary to regional steel centers. Developments in 
Canada and Venezuela portend increasing imports. Expansion of 
production of iron ore from taconite will tend to retard if not arrest the 
decline of the Lake Superior district. 


PRODUCTION AND SHIPMENTS 


Domestic iron-ore mines produced crude ore totaling 126,225,172 
gross tons and shipped 126,123,731 tons in 1948, increases of 11 percent 
in both cases from 1947. Of the 1948 shipments, 39 percent was sent 
to beneficiating plants, and 61 percent went direct to consumers, com- 
pared with 37 and 63 percent, respectively, in 1947. From the crude 
ores shipped to beneficiating plants, 19,055,357 tons of concentrates 
and 4,585,709 tons of sinter were produced. In addition, 479,998 
tons of byproduct ore in the form of cinder and sinter were pro- 
duced by the pyrites ritos | during the year. The ore from which 
this EE was produced is not included in the crude ore totals 
given above. In all, 101,003,492 gross tons of usable iron ore, includ- 
ing byproduct, were produced at mines and mills in 1948, an increase 
of 8 percent from 1947. Of this quantity, 76,882,338 tons were suit- 
able for consumption as mined without requiring further treatment in 
the form of beneficiation. 

The output in 1948, excluding byproduct material noted above, 
came from 215 mines, of which 36 mined over 1,000,000 tons of crude 
ore each. Minnesota, with 68,035,740 tons, and Michigan, second- 
largest producer, with 13,102,086 tons, again supplied, respectively, 
67 and 13 percent of the total usable ore, as in the previous year. 
These two States and Wisconsin, with 1,492,604 tons, constitute the 
Lake Superior region, which supplied 81 percent of the domestic 
output. 

Oro mines furnished 78 percent of the crude iron ore mined 
in 1948 compared with 75 percent in 1947. In production of crude 
ore, the Alabama, New York-Pennsylvania, and Texas-Utah areas 
showed gains in 1948, percentagewise, over 1947, whereas Minnesota 
and Michigan declined in percentage of total output. 

Shipments of usable ore from mines and mills totaled 100,821,714 
gross tons in 1948, an increase of 8 percent from 1947. Of this quan- 
tity, 76,610,537 tons (76 percent) were direct-shipping ore for use in 
iron and steel furnaces. Total shipments also include 43,693 tons of 
ore for cement manufacture, 8,490 tons for paint, and 10,022 tons for 
miscellaneous purposes. Shipments of byproduct ore for use in iron 
and steel included in the total shipments amounted to 546,749 tons 
in 1948, valued at $3,230,867. 
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Crude iron ore mined in the United States, 1947-48, by States and mining methods, 
in gross tons 


1947 1948 
State Un Tm 
nder- j nder- 
Open pit ground Total Open pit ground | Total 
Wee EE 2,820,800 | 6,757,672 | 9,578,472 | 4,782,270 | 7,136,787 | 11,919,057 
Californie erer 530, 434 | ocio 530, 424 146, 341 7,343 153, 64 
Georgia.....----.-------.----. 1, 444,520 |............ 1, 444,520 | 1,368,820 |------------ 1, 368, 820 
Michigan...................... 1,191, 118 | 11,466, 289 | 12, 657, 407 2, 846, 204 | 10, 255, 882 13, 102, 086 
Minnesota. ................-.. 71,110,817 3, 190, 525 | 74,301,342 | 77,475, 098 2, 3960, 167 79, 871, 205 
Missouri. .-.................-.. 503, 562 1, 606 903, 168 ' 486, EEN 486, 508 
Nevada..-.....-.---.-----...- 0,152 E 5, 452 NA 8, 945 
dos Y SE, PDF NEUE 938, 404 838, 404 |... ........ 857, 444 857, 444 
ew YOrIK. uo eue der si 

Pennsylvania................. ) 3,880,381 | 3,880,198 | 7,760,579 | 5,151,203 | 4,371,092 9, 522, 355 
IE IA edel T; 303.343 [i unnn 1,303, 343 3, 486, 503 22, 340 3, 508, 843 
LE MA A IN 2. 823, R53 A 2, 823, R53 3, 233, 413 J... -------- 3, 233, 413 
Käre heit GE i IO EG 8, 110 4,893 Loco 4, 593 
Washington................... 2,208 |... elu 2, 268 5,364 |... esc 5,364 
ICO e smesncsenc tese cis eei Ter EE 1,461,391 | 1,461,391 |...........- ], 492, 604 1, 492, 604 
WYOMING 5c cece lke ee weed 651, 471 651,471 |------------ 659, 591 689, 591 

Totales 85, 624, 658 | 28, 347, 556 |113, 972. 214 | 98, 995, 922 | 27, 229, 250 | 126, 225, 172 
Percent of total ............. 75.1 24.9 100. 0 78.4 21.6 100. 0 


Crude iron ore shipped from mines in the United States, by States and disposition, 
1947-48, in gross tons 


1947 1948 
State 
To benefi. : To benefi- 
Direct to Direct to : 
consumers a Total | consumers Su Total 
Abbama -.ooooooocoococconoo. 5, 443, 097 4, 127, 889 9, 570, 986 5, 995, 206 5, 874, 852 11, 870. 058 
California........ 2. c LL ll. 373,574 |...........- 373, 574 345,863 |... 345, 83 
E EEN 1,444,520 | 1,444, 520 |............ 1, 368, 820 1,368, 820 
Michigan... 2-2. ee 12, 921, 707 123, 720 | 13, 045, 427 | 12,896, 478 |... ...... 12, 896, 478 
Minnesota... 47,168,713 | 26, 841. 002 | 74,010,615 | 51, 669, 596 | 28, 176, 320 79, 845, 916 
Missouri 265 504, 903 505,168 |... 486, S08 4806, RON 
IN Eeer Nee ec modos A 5, 452 8,940 |. cese 8. 945 
wee SE EEN 138, 446 788, 243 926, 689 129, 816 706, 171 836, 017 
ew York ooo A = 
Pennsylvania... ) 192,380 | 7,516,194 | 7,708, 574 186,380 | 9,370,415 9, 556, 795 
PONS Ee 663 1, 299, 135 1, 209, 708 16, 356 3, 490, 084 3. 508, 440 
Utah EE 2 821, 293 WEEN 2, 821, 203 3, 233, 122 |222- 3, 233, 122 
bici EE SO KERN as See sled 9, 651 9,651 A 4, 561 4, 561 
Washington... 2, 268 |... 2.2... 2, 268 5, 904 ere 5, 364 
Wisconsin... . 2. LLL lc LLcl ll. 1, 543,099 |...........- 1, 543, 099 1, 468, 953 |... 1, 465, 953 
WyOMÍNE. -oocococoocococoooo. 651, 471 |.......-...- 651, 471 689, 591 1 689, 591 


—————— mee |————M—M—— re d ——— |— — 


Total A 71, 262, 428 | 42, 656, 157 |113, 918, 585 | 76, 645, 700 | 49, 478,031 | 126, 123. 731 
Percent of total... -......-..... 62. 6 37.4 100. 0 60.8 39. 2 100.0 
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Iron ore mined in the United States, by mining districts and varieties, 1947—48, 
in gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


: New Jer- 
Lake ; Adiron- 
T el : Birming- | Chatta- sey and 
Variety of ore Superior ham n dack and Other 'Total 
S ooga Southeast 
district Cornwall New York 
1947 
Crude ore: zen 
Hematite.......... 88, 201,307 | 6,971,251 2,299 A A 1,694,181 | 96,869, 038 
Brown ore..... Ll. c lll lll. 464,000 | 1,527,620 |...........]-----..--.- 3, 587, 844 5, 579, 464 
KE EE e ra 7,755, 911 938, 404 | 2,829,305 | 11,523, 620 
¡A A ees eae bet AAN A A 92 92 
Total...........| 88, 201,307 | 7,435, 251 | 1,529,919 | 7,755, 911 938, 404 | 8,111,422 | 113,972, 214 
El Lee o o o o eh 
Usable iron ore: 
Hematite..........| 76, 383, 982 | 6, 788,815 22990 AA AA 1, 360, 369 84,535, 465 
Brown ore........|........--.. 92, 877 O12) NA DEE 705, 782 ], 201, 408 
Magnetlt6- cu csl sisse cce AE ENER 3, 514, 588 467, 983 | 2,829,305 6, 811,876 
Carbonate- E E A RA AN 48 48 
Total...........| 76,383, 982 | 6, 881, 692 315,048 | 3, 514, 588 467,983 | 4,985, 504 92, 548, 797 
1948 
Crude ore: 
Hematite.........| 93,952, 968 | 7, 869, 882 y A, | Pac. Er CR 1, 706, 871 | 103, 529, 046 
Brown ore........].........-..| 262,780 | 1,762,440 |... [.--------.- 7,051,971 | 9,077,191 
Et EE DE E se e 9, 518, 233 857, 444 | 3,242,358 | 13,618,035 
A A AS A, ASA RI A. Ee 
'TTotal............| 93,952, 968 | 8,132, 662 | 1, 762, 665 | 9, 518, 233 857, 444 |12,001, 200 | 126, 225, 172 
Usable iron ore: 
Hematite.........| 82,277,451 | 7,350, 623 225. AAA EE 1,057,839 | 90, 686, 138 
Brown ore........|.........-.- 41, 442 292 Cl A leones 1, 776, 209 2, 176, 149 
Maznetite- A AA toed ees EE 3, 978, 160 436, 567 | 3, 246, 480 7, 661, 207 
¡A A EE ES nce cox E A tbe ewe eae 
Total............ 82, 277, 451 | 7,308, 065 352, 663 | 3,978, 160 436, 567 | 6,080, 588 | 100, 523, 494 


883326—50—— —41 
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Iron ore produced in the United States, by States and varieties, 1947-48, in gross 
tons 


[Exclusive of ore containing 5 percent or more manganese] 


1947 1948 
SES H M H B M 
ema- agne- ema- rown agne- 
tite tite Total tite ore tite Total 
Abbama..........- 6,791, 114] 433, 781/....______ 7, 224, 895 7,390, 600| 608, 064|__........ 8, 088, 664 
California... IN le 530, 43 153, 684 a (as 153, 684 
Georgia........._..]_.--..--.-] 205, 9921... 295, 2 A 273, 735)_....-..-- 273, 735 
Michisean. 12, 577, 462|-........|.--.-.-.-- 12, 577, 462.13, 102,086|......-._|..-...___. 13, 102, 086 
Minnesota.........- 62,345,129| 147, 781].......... 62 492, 916/67, 682, 761| 352,979|.......... 68, 035, 740 
Missouri. 171, 091 25|- 171,356| — 165,326/--.__...l.........- 165, 326 
KE O A GEES 5, 452 SARL i 8, 945 8, 945 
AP. e E sens 467, 983 Lë EP EE 436, 567 436, 567 
e Ee ) 4850... 3,514,088 13,519,212] A1 3, 082, 282| 3,986, 404 
Texas EMEN 529| 219. 140. 317,678]... ...... 848, 2901, 848, 380 
Did ecce APA eid 2,823,853| 2,823, 853].--.._-___]_._...___ 3, 233, 413| 3, 233, 413 
Pirginia. O ACA DUE 6/484 E 6, 434 |... CH: "LG 2, 991 
Washington. y JB. AA E 2, 268 AA EE 5, 364 
Wiseonsin..........| 1,461, 2011... 1, 461, 391| 1, 492, 604| .|-...-..... 1, 492, 604 
Wyoming........... 651, 4711... A 651,471|  089,591|.........|].......... 689, 591 
"for... 84, 535, 465|1, 201, 408| 6,811,876| 92, 548, 797|90, 686, 138/2, 176, 149| 7, 661, 207/100, 523, 494 
Byproduct ore:? 
Delaware....... 
Tennessee...... | EE CIA DE 042 I A EG EES 479, 008 
Virginia........ 


——— dM | a | —— |————— 


Grand total. _|84, 535, 465|1, 201, 408| 6, 811, 876| 2 93, 091, 520/90, 686, 138/2, 176, 149| 7, 661, 207/101, 003, 492 


1 Includes 48 tons of carbonate ore. 
2 Ciuder and sinter obtained from pyrites treated in, but not necessarily mined in, States indicated. 


Shipments of iron ore in the United States in 1948, by States and uses, in gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


Iron and steel Total 
: Miscel- 
State Direct MR Cement| Paint laneous 
shipping | Sinter ! trates Gross tons Value 
ore 
Mined ore: 

Alabama..........| 5, 995, 185} 1, bey A AA 21| 8,024,052; $32, 543, 713 
California.........|  329,158|..........|.........- 16, 705... ...|...----- 345, 863 (2) 
E Ol: AAA AAA EN, 1 ee EE E AA 273,735 746, 818 
Michigan.......... 19, RUD. 418 EE oues mem A A uae 12, 896, 478| 53, 246, 591 
Minnesota......... 51, 669, 596| 256, 000,15, 997, DAT. .. |... l.c |. 2. -- 67, 923, 237, 249, 523, 078 
E a BEE A EEN EEN lees 165, 326 1 
Nevada.. EA AOS EEN A eisdem ua [tendere td 8, 945 3 
New roe tl? "Ehe 12,146; 1,377 326 436,372, 3,739,985 
New York......... 
Pennsylvania...... 2, 254| 4,122, 8,065) 4,054, 662| 33,426, 098 
Tex38.............| 15,341] 74,220); 0655,008|........|].......- 1,015 746, 274 (2) 
ICA AA 3, AS esce cau AA 7, 224|........ 595|  3,233,122| 3,926, 058 
NUrglnia A EA EA AA ES 2, 991|........ 2, 991 (2) 
el AA AA A leni ime 6, 304|........]-.---.-- 5, 364 6) 
BEA IO? MERA 1,408, AAA A PP A EE 1, 468, 953 2) 
Wyomnming.........- 089-001 | cec AAA mesi A ema ais 689, 591 (2) 
e A OA AA A AA A A A 3 14, 077, 543 

mec 76, 610, 537; 4, 568, 785/19, 033, 438| 43,693; 8,490| 10,022) 100, 274, 965| 391, 229, 884 

BE uct ore: 3 

Delaware.......... 
o MEA | AA 040,740... Lees] e eee roue nonc [rra arn 546, 749| 3,230,867 
Virginia.......-..- 


——— A | —Ó—À —————— | —————— | ——————— |—Ó——M | ÓÁá€— 


Grand total...../76,610, 537, 5, 115, 534/19, 033, 438| 43, 693] — 8, 490| 10,022, 100, 821, 714| 394, 460, 751 


! Exclusive of sinter produced at consurning plants. 
3 Values that may not be shown separately are combined as “Undistributed.” 
!Cinder and sinter obtained from pyrites treated in, but not necessarily mined in, States indicated. 
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PRINCIPAL MINES 


Listed below in descending order and in some detail are the iron 
mines of the United States that produced over 500,000 gross tons of 
crude ore each in 1948. The order of listing is based on ore tonnage, 
not iron content of product, and thus mines producing low-grade 
crude ore that requires concentration are considered comparable in 
size to mines producing similar tonnages of direct-shipping ore. 

Thirty-six mines, each producing more than 1,000,000 gross tons of 
crude ore, supplied 60 percent of the United States output in 1948. 
Of these, 22 were in Minnesota, 5 in Alabama, 4 in New York, and 1 
each in Michigan, Pennsylvania, Texas, Utah, and Wisconsin; 24 
were Open-pit mines, 8 underground, and 4 combined operations. 
Except for 5 mines that produced magnetite, 1 producing semialtered 
magnetite, and 2 producing brown ore, all of the million-ton mines 
produced hematite in 1948. In 1947, 35 mines of more than 1,000,000 
gross tons of crude ore each produced 59 percent of the United States 
output. 


Iron-ore mines in the United States in 1948, by size of crude output 


Production (gross 
tons) 


Nearest Range or Mining 
Name of mine State town district method 
Crude Usable 
ore ore 
Hull- Rust. ..........- Minnesota.. ..| Hibbing..... Mesabi...... Open-pit...... 9, 847, 660| 9, 516, 755 
Rouchleau............|.-..- do.........| Virginia.....|....- do-------|----- do.........| 4, 126, 973| 4, 126, 973 
Mahoníing.............|..-.- do. eei Hibbing.....|..... do.......|.....d0.........| 3, 904, 628] 3, 904, 628 
Mountain Iron........|..... 06. oos Virginia.....|..... o EEN A, [> Le esses 3. 163, 064| 3, 163, 064 
Hill Annex. ..........|.-... d9. esce Calumet....|..... dos ucc ecce do.........| 2, 863, 739| 1,720, 581 
Shaw 14 (stockpile)...|..... do......... Franklin....|..... doc ul ius do.........| 2, 665, 903| 2, 665, 903 
Leonard-Monroe. .....|..... dO es Chisholm...|.....do.......|..... 00. c 2, 540, 543) 2, 540, 543 
Benson............... New York ...| Star Lake...| Adirondack.|.....d0.........| 2,390, 363| 809, 587 
Lone Star Steel Co....| Texas......... Lone Star...| East Texas..|..... do. eius 2,347,917] 548, 336 
Spruce................ Minnesota..... Eveleth..... Mesabi...... Combined ....| 2, 245,317] 2, 245, 317 
Warner Auxford.......| Alabama...... Russellville.| Russellville.| Open-pit...... 2,110,730} 422,146 
MacIntyre -......-.-- New York....| Tahawus....| Adirondack .|..... do.........| 2,006,472| 569,095 
Gross Marble........- Minnesota..... Marble...... Mesabi......|..... don sl. 2, 033, 026] 1, 105, 018 
Pillsbury... .---.-..---]----- do.........| Balkan......|..... do... Combined....| 1,939, 522) 1,939, 522 
Iron Mountain........ Utah.......... Cedar City.. edt Moun: Open-pit...... 1, 929, 040] 1, 929, 040 
Walker................ Minnesota.....| Coleraine...| Mesubi......|..... dox calli. 1, 891, 566| 1, 132, 996 
Scranton..............|----- do.........| Hibbing.....|..... d0.—..22 1 22:00 SE 1, 862, 846| 1, 862, 816 
Canisteo._..-..--...-.]----- dox esos Coleraine....|..... e A cs e IA 1,774,949| 908.833 
Wenonah............. Alabama...... Bessemer.... EE Underground .| 1, 696, 942] 1, 695, 871 
am. 

Ishkooda.............|.---. e A DEE o ER, eii. EE BE do.........| 1, 633, 162] 1, 634, 710 
Muscoda..............|----- 06. — 4. WEE (6 (APP ape do. sss do oues 1, 617, 988| 1,617, 511 
Cornwall-Lebanon | Pennsylvania.| Lebanon....| Cornwall....| Combined.... 

Conc. 2, 996, 519| 1, 950, 711 
New Bed, Harmony | New York....| Mineville....| Adirondack.| Underground. 

and Old Bed. 
Susquehanna......... Minnesota.....| Hibbing.....| Mesabi...... Open-pit...... 1, 439, 477| 1, 333, 482 
Holman Brown.......|..... do.........| Taconite. ...|..... t (o ERES DESEE [T S 1,404, 481| 993,799 
Hill-Trumbull........|..... G0 PAU Marble......|..... o CA stew do.........| 1, 339, 214 608, 301 
Chateaugay........... New York.... Lyon Moun- | Adirondack.| Underground IL 273, 575| 387,096 
Embarrass............ Minnesota..... Biwabik....| Mesabi...... Open-pit......| 1, 260, 290| 1, 260, 290 
Hawkins..............|.-..- 6... scs Nashwauk..|..... do.......|.....d0.........| 1, 205,139} 057,812 
Fayül. Seet Leg do.........| Eveleth.....|...... do: Combined....| 1,151,899| 1,151, 899 
(a EEN Alabamg Bessemer....| B i rming- | Underground .| 1, 147, 702| 1, 147, 702 

am. 

Montreal.............. Wisconsin..... Montreal....| Gogebic.....|..... do......... 1, 088, 034| 1, 088, 034 
Mississippi............ Minnesota.....| Keewatin...| Mesabi...... Open-pit...... 1,082,023} 907,233 
Argonne.........-.-.-|----- do EE Nashwauk..|....- dos li lO cda 1,059, 725| 522, 483 
Kevin...............- E d PARAS Cooley......|...-. dose EE do. erue 1,041,692| 374,157 
Mather...............| Michigan......| Ishpeming..| Marquette...| Underground .| 1, 001, 001| 1, 001, 001 
Hartley...-.-.-------- Minnesota.....| Fraser....... MesabL..... Open-pit...... 965,493| 965, 493 


Galbraith...-.-.-.....|..... do.........| Nashwauk..|.....do.......|.....do........-| 963,787! 659,817 


Pop E E 5] 


tw 
Pe 


IRON ORE 637 


Iron-ore mines in the United States in 1948, by size of crude output—Con. 


Production (gross 


tons) 
A Nearest Range or Mining 
Name of mine State town district method 
Crude Usable 
ore ore 
Bennett.............- Minnesota....| Keewatin...| Mesabi...... Combined.... 956, 736| 880, 567 
PBuckexre 2.22 |e do.........| Coleraine...|.....do.......| Open-pit...... 950, 443 647, 191 
Danube |e. do emos || BOVEY EE E One EE do......... 935, R59) 607,202 
Portsmouth Group...|..... do.........| Crosby...... Cuyuna.....|..... do.........|  879,178| 678,618 
Russellville No. 14....| Alabama...... Russellville.| Russellville.|..... do.........|  878.073| 142,565 
Olson............----- Minnesota..... Cooley...... esabi......|..... O00. ice 875, 271| 354, 694 
Praser ciclo. O ccoo] Fraser.......|..... 5 Co O EE e EE 845,873| 845,873 
Missabe Mountain. ...|.....do........- Virginia.....|..... 2 (5 2-2] oss do......... 834,514| 834, 514 
Wel EE GES QO EE Hibbing.....|....- do....... Combined.... 790, 965| 735,151 
T.ongyear........--...|.-.-- doc EE ME do: e ees d. osse Open-pit...... 789,610| 732,840 
Blowout.............. Utah Cedar City . um. Moun- |..... do......... 777, 804) 777, 804 
Hodge Mining Co..... Georgia. ......| Taylorsville. Chattanooga PEE do......... 775.000| 155,024 
Buck-Zimmerman....| Michigan......| Iron River..| Menominee.| Underground. 721,383| 721,383 
Wausecáa..........-...|.--.. dO. olio WO GE, E Te AA EH do......... 710, 806 710, 806 
Pioneer..............- Minnesota.....| Ely......... Vermilion...|....- do.........| 707.570} 707,570 
il, T — Wyoming.....| Sunrise...... Hartville....|..... do.........|  689,591| 689,501 
Maas ee Michigan...... Negaunee...| Marquette...|..... do. 673,126| 673,126 
Douczlas.............. Minnesota. ....| Chisholm. ..| Mesabi.____- Open-pit...... 655.630| 532, 869 
Mt. Haven............ 'Texas........- Jacksonville.| Eastern Tex .|..... do......... 638, 964| 155, 845 
Geneva... ........--.-. Michigan...... Ironwood...| Gogebic..... Underground.|  635,344| 635,344 
Anvil-Palms-Kewee- |..... E elec Bessemer....|..... docs lei do.........|  611,893| 611,893 
naw. 
Clitis Shaft...........].-.-- dO. cnin Ishpeming..| Marquette...|..... do......... 602, 453| 602, 453 
Plyrnouth............ |...-. do. ric Wakefleld...| Gogebic..... Open-pit...... 597,136| 597,136 
Newport........... ..]....- do.........| Ironwood...|.....do....... Underground .| 591,677| 591,677 
Hiawatha Nos. land 2..|.....do.........| Iron River..| Menominee .|..... do.........| 582,366) 582.366 
Godfrey U. G........| Minnesota..... Chisholm. ..| Mesabi......|..... do......... 578,593| 578,593 
Sunday Lake......... Michigan...... Wakefield...| Gogebic.....|.....do......... 564,135) 564, 135 
Penokee....-_.-.-.---|.-.-- lees Ironwood `. 1 do 00. 563, 680} 563, 680 
Maroco..........-.--- Minnesota.....| Trommald.. Cuyuna..... Open-pit...... 551,675, 346, 233 
Harrison.. ------l---Ma do......... Cooley. ..... Mesabi......|..-.. do--------- 529, 803| 229,150 
Fisher Hill............ New York....| Mineville....| Adirondack.| Underground .| 523,304| 137.824 
Excelsior.............. Utah.......... Cedar City Iron Moun- | Open-pit...... 522,826, 522,826 
tain. 
Colnmbia............. Minnesota... Virginia..... Mesabi......]..... (6 0 GE 518.848} 488, 901 
Spring Valley.........|..... do.........| Ostrander...| Fillmore |..... do.------.- 512, 987| 352,979 
y. 
Athens --| Michigan...... Negaunee...| Marquette...| Underground -| 506,600! 506, 600 
H Pitt Contract Co..| Alabama...... Dolonah....| Bi E rming- | Open-pit...... 503, 405 89, 909 
am. 

Output of 74 mines producing more than 500,000 tons of crude ore each.............. 101,685,612/80, 553, 517 
Output of 21 mines producing 400,000 to 500,000 tons of crude ore each................ 9, 436, "401 7, 692, 747 
Output of 12 mines producing 300,000 to 400,000 tons of crude ore each................ 4, 127, 395] 3, 154, 384 
Output of 22 mines producing 200,000 to 300,000 tons of crude ore each................ 5, 284, 506] 4, 687, 352 
Output of 27 mines producing 100,000 to 200,000 tons of crude ore each................ 18,920,946, 3, 089, 773 
Output of 12 mines producing 50,000 to 100,000 tons of crude ore each................. 897,838) 735, 262 
Output of 47 mines producing under 50, 000 tons of crude ore each.....--------------- 872, 474| 610, 459 
Grand total United States (215 mines). E LL. Lll... 126,225,172/100,523, 494 


1 Includes output from 1 plant treating tailings. 


Thirty-eight mines producing 500,000 to 1,000,000 gross tons of 
crude ore each, supplied 21 percent of the United States total output 
of crude ore in 1948. Of these, 18 are in Minnesota, 12 in Michigan, 
2 each in Alabama and Utah, and 1 each in Georgia, New York, Texas, 
and Wyoming. In summary, 81 percent of the total domestic output 
of crude ore came from the 74 mines listed in the accompanying table. 


SINTER 


Domestic sintering plants in 1948 used 13,091,069 gross tons of 
iron ore, 4,815,631 tons of flue dust, 580,204 tons of pyrites cinder, 
227 tons of manganiferous ore, and 392, 601 tons of mill cinder and 
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roll scale to produce 17,210,555 gross tons of sinter—a conversion 
yield of 91 percent. 

Sinter production in 1948 came from plants at mines, blast-furnace 
lants, and custom mills. Of the sinter produced in the United 
tates, 29 percent was made at mine plants in 4 States, and 71 per- 

Ger was produced at blast-furnace plants and custom mills in 13 
tates. 


Production and consumption of sinter in the United States in 1948, by States, in 


gross tons 
Binter consumed 
Rinter pro- 
State 
duced — | In blast fur- | In steel fur- 
naces naces 
We ARA A ee ee A 1, 789, 357 20, 660 
Le dee Rec oc. fc hose Somat oes ce cecil oda ee eee 
Reen EH L102 328 EEN 
A A eed UCET 
Delaware: A A A A — 29] E AI AAA 
TIROS. a EE (006 10 DEEN 
IE AAN A NR 771,851 285, 752 
Man ond PE" DIE rcx MEL | Pero 
entucky. AA A NL E E 
NK 448, 031 60, 651 
West-VIrglnla. cai a Se UE NODUM 
a n ecocolco ccc Eeer 397,687 |...........--- 
Minnesoti EE, DN BEG 000 AAA AAA 
New Y EE 66, 
e ME 296, 478 
Pónnsyl vania s... e -elccor dee iae si ts bad 194, 264 


X e wn SÉ wm PP P Re -= -m e oo pr gë 


A ee 17, 210, 555 


14, 417, 491 


REVIEW OF LAKE SUPERIOR DISTRICT 


Production and Shipments.— Production of usable iron ore from 
mines and mills in the Lake Superior district in 1948 was 8 percent 
greater than in 1947, amounting to 81 percent of the United States 
total. This district—which includes the Marquette, Menominee, 
Gogebic, Vermilion, Mesabi, and Cuyuna ranges—has produced over 
half of the total domestic output each year for 60 years. The Mesabi 
range, which alone has produced over half the United States total 
each year since 1909 (except in 1932) supplied 78 percent of the 
district total and 63 percent of the United States total compared with 
percentages of 77 and 63, respectively, in 1947. A total of 82,277,451 
gross tons of usable iron ore was reported produced from the six 
ranges of the Lake Superior district during 1948. In addition, 
352,979 gross tons of brown ore concentrates were produced and 
shipped from Fillmore County in southeastern Minnesota, which is 
not considered part of the true Lake Superior district, and 1,093,359 
tons of ore containing (natural) over 5 percent manganese (all from 
Minnesota) were produced, making the total output of all grades 
83,723,789 gross tons. Shipments consisted of 1,070,110 tons of 
manganiferous ores and 81,935,689 tons of hematite from the six 
ranges of the Lake Superior district proper, plus 352,979 tons from 
brown ores in Fillmore County—total shipments from mines of 83- 
358,778 gross tons. 
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Production and shipments from Canadian mines in the Lake 
Superior region are not included in these statistics. Shipments from 
these mines in 1948 totaled 1,208,448 gross tons. Of this quantity, 
522,063 tons came from the Helen mine in the Michipicoten district, 
and 686,385 tons were shipped from the Steep Rock mine in the 
Steep Rock district, Atikokan range. 

The Lake Superior Iron Ore Association reported 81,739,165 gross 
tons of iron and manganiferous ores shipped to upper Lake ports 
from United States mines in 1948, an increase of 7 percent over 1947. 
All-rail shipments totaled 1,745,397 tons in 1948 compared with 
1,722,739 tons in 1947. The 1948 shipping season was of longer 
duration than average, opening on April 5 and closing December 9. 

The brown, bog-type limonite ore of the Spring Valley area, Fill- 
more County, southeastern Minnesota, is of different origin than the 
ores of the Lake Superior district. After washing, the Spring Valley 
product is shipped all-rail to Granite City, Ill. 


Iron ore produced in the Lake Superior district, 1854-1948, by ranges, in gross tons 


[Exclusive after 1905 of ore containing 5 percent or more manganese] 


Year Marquette |Menominee| Gogebic | Vermilion Mesabi Cuyuna Total 
1854-1943 ____.__.|225, 053, 662 |201, 447, 840 |237, 478, 238 |74, 237, 762 |1, 314,036, 795 |31, 390, 054 |2, 083, 644, 351 
MAL cn oe eee 4, 720, 253 4, 288, 830 5, 224, 142 | 1, 466, 816 61, 994, 023 | 1, 417, 256 79, 111, 320 
E LE 4, 664, 816 4, 140, 239 4, 395, 653 | 1, 481, 007 $8, 355, 320 | 1, 784, 010 74, 821, 045 
e erer 3, 455, 961 2, 662, 308 3, 633,078 | 1, 232, 008 46, 678, 679 | 1,380, 120 59, 042, 154 
E AA 5, 070, 631 9, 741, 217 5, 227,005 | 1, 471, 879 68, 772, 404 | 2,100, 846 76, 383, 982 
E 2 ll l.l. 4, 830, 341 4, 259, 378 5, 504, 971 | 1,580, 497 64, 071, 983 | 2, 030, 281 82, 277, 451 


———— |— E A A 


Technologic Developments.—Iron ore, relatively, 1s a low-value 
material. Ordinarily it must be mined and moved in enormous 
quantities to be profitable. To be marketable, it must meet specifi- 
cations, not only as to iron content, but also as to several minor 
constituents. ‘Tolerances are narrow. A high degree of opera- 
tional efficiency is essential to attain the low costs in 1ron-ore mining 
to meet competition. 

With gradual depletion of the large high-grade open-pit deposits of 
the Mesabi range, two fields of development will confront the industry, 
paren in the Lake Superior region. Underground mines will 

e called upon to provide an increasing share of the total output of 
high-grade crude ores; and the mining of taconite, whether by open- 
pit methods or underground, will present problems because of its 
hardness and abrasive qualities and because of the additional tonnage 
of crude taconite that will be needed to produce the required output 
of concentrate. Mining will tend to become less flexible unless means 
can be found to permit more rapid expansion of output from under- 
ground mines and from concentrating plants. Storage capacities at 
critical points may offer & partial solution to this problem. When 
called upon to do so, the large open pits could increase their produc- 
tion of ied DUE ore very rapidly. 

Efficient handling of iron ore and waste rock in the pits and in 
underground mines has been studied for many years. Recent de- 
velopments in power shovels, conveyors, and mobile transportation 
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equipment in the open-pit mines of the Lake Superior district were 
reviewed. Possible transport of ore by water through pipe lines is 
being given consideration.’ 

Shaker conveyors have been applied underground at the Sherwood 
mine of Inland Steel Co., Iron River, Mich.,* where the ore, which is 
semihard, is mined by the sublevel-stoping method. Application of 
this type of equipment to the block-caving method of mining, which 
finds use in some underground iron mines, has been outlined? A 
special belt-conveyor system * has been devised to aid in stock-piling 
concentrates. 

Patents were issued early in 1948 on the equipment and processes 
used for jet-piercing hard-rock formation.’ 

Analyses.—The accompanying table shows the average analyses of 
all ores shipped from the Lake Superior district for the past 5 years. 
Since the analyses from year to year have been remarkably consistent 
in the past, despite an increasing percentage of concentrated product, 
the decline in iron content and the increase in silica in 1947 and 1943 
are perhaps noteworthy. 


Average analyses of total tonnages (bill-of-lading weights) of all grades of iron 
ore from all ranges of Lake Superior district, 1944—48 


[Lake Superior Iron Ore Association] 


Content (natural), percent 


Year Gross tons 
Iron Phosphorus Silica Manganese | Moisture 
kt: LEE , 404 51.72 0. 088 8. 42 0.74 11.02 
LEE 75, 206, 781 51. 69 089 8.52 72 10. 96 
1045.2. EEN 58, , 188 51. 32 087 8.83 74 11. 22 
(E cr se 77, 210, 278 50. 91 093 9.09 75 11. 28 
AAA oe nia acces 82, 655, 757 50. 49 093 9. 30 76 11.35 


Reserves.—The accompanying table shows reserves of iron ore in 
Michigan and Minnesota, by ranges. It should be borne in mind 
that these data represent only taxable and State-owned reserves 
and do not represent the total that may be expected to become avail- 
able. ‘Tonnages are added to the reserve figures each year, and un- 
doubtedly ultimate production in the Lake Superior district will 
greatly exceed that indicated by present reserve tonnages. 

The Wisconsin Department of Taxation estimated reserves of iron 
ore in Wisconsin to be 6,000,000 tons on January 1, 1949. 

A recent review? of iron mining in Wisconsin describes the several 
iron formations in the State and notes the exploratory work done in 

2 Johnson, J. A., and Cash, F. F., Transportation of Iron Ore, Open-cut Mines, Lake Superior District: 


Bureau of Mines Inf. Cir. 7458, 1948, 24 pp. 
3 University of Minnesota, Handling of Bulk Materials: 10th Ann. Mining Symposium, January 1949, 
4 


E 4 Pearson, P. D., and Marston, R. O., Underground Shaker and Conveyor Belt Operation: Min. Cong. 
Jour., vol. 34, No. 10, October 1948, pp. 18-22, 61. 

5! McWhorter, C. E., Shaker Conveyors Applied to the Caving Mining Method: Min. and Met., vol. 
29, No. 500, August 1948, pp. 444-446. 

i Skillings’ Mining Review, Stock-Piling Iron-Ore Concentrates at Holman-Cliffs: Vol. 37, No. 16, July 
31, 1948, p. 1. . 

? Gaines, John M. (assigned to Linde Air Products Co.), Process for Thermally Working Mineral and 
Lake Masses: U. S. Patent 2,436,001, Feb. 17, 1948. 

Williams, Virgil C. (assigned to Linde Air Products Co.), Flux-Forming Fuel and Method for Thermally 
Working Minerals Therewith: U. S. Patent 2,436,002, Feb. 17, 1948. 

$ Bean, E. F., Iron Resources of Wisconsin: Pauper resales at Minnesota Section, Am. Inst. Min. and 
Met. Eng., Duluth, Minn., Jan. 17, 1949; Skillings’ Min. Rev., vol. 38, No. 6, June 4, 1949, pp. 1, 4, 11. 
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1943 by the Bureau of mines,’ indicating that more than 100,000,000 
tons of low-grade iron-bearing material was available for open-pit 


mining over a 2-mile representative length of the iron-bearing forma- 
tions. Michigan iron reserves were estimated.' 


Iron-ore reserves in Michigan, Jan. 1, 1945-49, in gross tons 
[Michigan Department of Conservation] 


Range 1945 1946 1947 1948 | 1949 
Lee Reeg See 32, 686, 550 31, 828, 392 31,331,775 31, 937, 142 30, 511, 502 
Marquette...  . lll l.l... $1, 357, 761 51, 648, 430 62, 225, 925 66, 636, 928 67, 101, 475 
Menominee...................... 50, 376, 403 48, 260, 784 49, 298, 678 51, 462, 819 55, 913, 371 
Total Michigan...........- 134, 420, 714 | 131,737, 606 | 142,859,378 | 150, 036, 880 153, 526, 348 


Unmined iron-ore reserves in Minnesota, May 1, 1944-48, in gross tons 
[Minnesota Department of Taxation] 


1944 1945 1946 1947 1948 
Mesabi `... Lll. ll ll. 1, 020, 138, 504 | 962, 200, 748 | 924,903,098 | 922, 401, 348 915, 220, 248 
Vermilion. ..-------------------- 12, 636, 820 12, 349, 903 11, 523, 341 10, 699, 576 10, 435, 800 
E eo coset esac cee 62, 059, 815 59, 659, 027 59, 061, 587 55, 756, 200 1 38, 040, 129 
Total Lake Superior dis- 
trict (taxable). .......... 1, 094, 835, 139 |1, 034, 209, 678 | 995, 488,026 | 988, 857, 124 963, 696, 177 


Fillmore County................ 
State ore (not taxable)........... 


Total Minnesota........... 


231,393 M E 186, 700 394, 248 
13, 000, 996 19, 865, 715 19, 950, 255 11, 600, 524 3, 515, 084 


—— ef | | —— ———————— | — Ó———Ó—— 


1, 108, 067, 528 |1, 054, 165, 393 1, 015, 438, 281 |1, 000, 644, 348 967, 605, 509 


! Excluding marginal properties formerly reported under Thwing decision. 


Average costs, per gross ton, of mining iron ore at underground mines and at 
siliceous open pits in Michigan in 1948 ! 


Underground 
el Sios 
Item h 
..| Mar- | Menomi- open pits 
Gogebic quette Hen A verage 

Cost of mining: 
DOF AA A AAA $1. 8850 $2. 1825 $1. 3971 $1. 8290 $0. 5206 
EC sk ed e uen LA EE. . 8021 . 8469 0424 . 7641 .3750 
Deferred costs. ......._.------------.---------------- . 1920 0705 . 1961 . 1480 . 0242 
Je A che Se ee eee ee uu Au Lc . 2337 . 2210 . 1354 .1952 . 0800 
General oeerbead 2. LL LLL lll lll. . 2128 . 2046 . 1910 . 2033 . 1228 
Transportation-------------------------------------- 2. 4159 1. 9459 2. 057: 2. 1439 2. 0004 
Marketing occ 203 250 ce 5 oe tees ia . 0634 . 0201 . 0893 . 0552 . 0149 
Total ore ENEE 5. 8079 5. 4915 4. 7089 5. 3387 3. 1379 
Lake Erie value per ton...-------.------------------ 6. 6679 6. 4995 5. 8544 6. 3267 3. 7275 
Gross ore profit 1... ee sine eet cr RTL . 8600 . 9990 ]. 1455 . 9880 . 5896 

Other costs: 

Royalty tes ent nA MID Sid . 4630 . 2484 , 2380 . 3049 . 0787 
Interest on borrowed money......------------.--|---------- . 0125 . 0051 . 00604 . 0030 
Federal income and excess profits taxes.......... . 3318 . 1304 . 8401 . 2588 . 0216 


! Pardee, F. G., and Kennedy, Bruce F., General Statistics Covering Costs and Production of Michigan 
Iron Mines: Michigan Dept. of Conservation, Geol. Survey Div., 1948, 9 pp. 
3 This figure does not represent true profit. as much ore is sold below the Lake Erie price. 


* Zinner, P., and Holmberg, C. L., Investigation of the Iron-Bearing Formation of the Western Gogebic 
Range. Iron County, Wis.: Bureau of Mines Hept. of Investigation 4155, 1947, 48 pp. 

1* Pardee, F. G., Iron-Ore Reserves in Michigan: Min. and Met., vol. 29, No. 503, November 1948, pp. 
613-614. 
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MINING BY STATES 


Alabama.—Production of crude iron ore in Alabama, third largest 
producing State, increased 24 percent over 1947, twice the percentage 
increase for the country as a whole. Output of crude red ore, seven- 
eighths from underground mines, increased 18 percent while that of 
brown ore, all from open-pit operations, was up 41 percent for the 

ear. All of the underground hematite mines in Alabama are in 

efferson County, centering around Birmingham. Tennessee Coal, 
Iron & Railroad Co., largest producer, shipped red hematite from its 
Red Mountain mines—the Muscoda, Ishkooda, and Wenonah groups. 
After crushing and blending, four-fifths of this ore was shipped direct ; 
the balance was sintered before use. Woodward Iron Co. produced 
direct-shipping hematite from its Pyne, Red Ore, and Redding (Songo) 
underground mines. Sloss-Sheffield Steel € Iron Co. mined direct- 
shipping hematite from its Sloss and Ruffner underground properties 
und shipped concentrates from their La Grange open-pit operation, 
Colbert County, in the northwest corner of the State. Its Sadler 
Gap mine has been abandoned. Republic Steel Corp. shipped hema- 


Iron ore mined in the United States in 1948, by States and counties, in gross tons 
[Exclusive of ore containing 5 percent or more manganese] 


| ` | T | " | ^ | 
" Active Crude Usable 1 | Active| Crude Usable 
S t 7 1 5 3 | D B 7 ^ | 
State and county | nines | ds a | tate and county ines am ore 
Kg > St | e ee a 
Alabama: | || Minnesota—Con. | | 
Calhoun......... | 11 187, 780 37, 535 Itasca........... 3 33 24, 035, 856 |14, 140, 576 
Cherokee. . ..... 1] 176, 905 | 35, 381 || St; LON <5. 25. | 79 152,821, 611 151, 511, 904 
Cleburne. . ..... | (14 8, 785 | 1,757 || ch codo 
Colbert......... ] 367, 302 39, 752 Total...... 123 |79, 871, 265 168, 035, 740 
Franklin... .... ! 2 | 3,013,173 569, 585 e = —————— 
Jackson........ 1 | 16, 290 | 3, 258 | Missouri: St. Fran- | | 
Jefferson..... 111 | 8,110,647 | 7,393, 662 || aei RESET AA. 1^4 486, 808 165, 326 
Macon.... | 12, 075 2,334 || Nevada: Pershing... | 2 8, 945 8, 9045 
St. Clair 1 | 295 || | | 
ot. air | 229 229 =! => E  _ 
Shelby.... 1 | 22, 015 4, 403 New Jersey: | | 
Talladega 1 | 3,860 | 772 | Morris Be 3 | 856, 246 435, 601 
—- —- — ——-—- Warren....... l | 1, 198 966 
Total. 22 (11,919,057 | 8,088, 664 EE 
. z Se |e A TOM caes: 4 | 857, 444 436, 567 
California: | | |= M ptus aut ici ba 
Riverside... ] | 146,341 | 146, 341 New York: | | 
San Bernardino. | 1 | 7,343 7,343 || Clínton.........| 1 | 
- — — c ON AMET | 3 
| 
TOTAL. osit: 2 153, 684 153, 684 Oneida | 1 | 9 
, Lal | - canne s roo EE ^" p 
| |t St. Lawrence... 2 |(9 522,355 | 3, 986, 404 
Georgia: Pennsylvania: Leb- | 
Bartow... dz 1 837, 105 | 174, 917 anon. aa eg 1 | | 
Cherokee. ..... ] 560 112 || — | —— |__________ 
Muscogee... l | 13, 075 | 2, 615 | Total PEN 8 | 9,522,355 | 3, 986, 404 
Polk.... gege? d 487, 120 | 94, 756 = | == 
Walker... TE !] 30, 960 1,335 || Texas | 
e emm ——— Cass... : ] 
vU. | PECES 6 | 1, 368, 820 273, 735 Cheroke: Y 2 ^ 508, 843 848, 380 
: See Leg z — — Morris dë ez? ] 1 | 
Michigan: | | A — — o —— 
Dickinson...... 2 85, 161 | 85, 161 l'otal..... : 4 | 3,508,843 | 848, 380 
Gogebic........ 7 | 4,012,367 | 4,012, 367 y == zz —— 
BPO. Ln dne m 11 | 4,174, 217 | 4,174, 217 Utah: Iron.... GH 3 | 3, 233, 413 | 3, 233, 413 
Marquette. ..... 15 | 4,830,341 | 4, 830, 341 Virginia: Pulaski 1 4, 893 | 2 991 
| == —— ———— || Washington: Stev- | 
o: \ A 35 113, 102, 086 113, 102, 086 MB. ici. ké | 5, 364 5, 364 
- == = : == Wisconsin: Iron..... 2 | 1,492, 604 | 1, 492, 604 
Minnesota: | Wyoming: Platte... l 689, 591 | 689, 591 
Crow Wing...... 10 | 2,500,811 | 2,030, 281 || €————— MÀ 
Fillmoroe........ | 1 512, 987 352, 979 | Grand total.. 215 !126,225,172 100,523,494 


! Excludes undetermined number of pits. Estimated output of these mines included in tonnage given. 
? Includes output of 1 plant reprocessing tailings. 
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tite directly from its Edwards underground mine and produced 
concentrates from its combined open-pit and underground Spaulding 
mine. Hewitt Contract Co. produced concentrates from open-pit 
operations in Jefferson County. The unweighted average grade of 
hematite shipped from Alabama mines and mills during 1948 was 
35.12 percent Fe (natural), 0.15 percent Mn, 0.30 percent P, 17.35 
percent SiO;, 15.83 percent CaO, and 1.77 percent H;O. 

AU of the brown ore produced in Alabama in 1948 came from open- 
pit mines, and all was concentrated by washing. 

The occurrence of these deposits and their productive history were 
summarized." | 

Product as shipped during 1948 contained 42.31 percent Fe (natural) 
and 0.76 percent Mn, by unweighted average. Shook & Fletcher 
Supply Co. was the largest producer of brown ore from the Warner- 
Auxford pit near Russellville, Franklin County, northwest of the 
Birmingham district. Sloss-Sheffield Steel € Iron Co. operated its 
Russell ville No. 14 mine in the same area. Hooper Construction Co. 
worked the Ruffner property, Jefferson County. Operations in 
Cherokee County, northeast of Birmingham, included the Sidhart 
mine of the Arrington Mining Co. and production by C. L. Erwin. 

California.—The Eagle Mountain iron mine, Riverside County, 
Calif., was put into production ? on November 10, 1948, by Kaiser 
Co., Inc., to supply ore to its Fontana steel plant 145 miles west and 
tributary to the Los Angeles area. 

The Vulcan mine, San Bernardino County, & previous supplier, 
ceased production in mid-1947 but continued to ship from stocks 
throughout 1948. 

The Eagle Mountain iron deposits, known for many years, were 
drilled and trenched by the Bureau of Mines and Geological Survey 
in 1941. Based on this work, reserves in the eastern part of the dis- 
trict were estimated !? at 21,629,000 tons of positive ore averaging 51.2 
percent iron with 0.40 percent sulfur and 15,000,000 tons additional of 
probable ore. Potential reserve for the entire district, considering 
numerous small deposits to the west, was placed at 70,000,000 tons of 
an iron content over 40 percent. Reserves of direct-shipping ore in 
the southern and Bald Eagle deposits of the eastern area have been 
given recently * at 7,071,000 tons containing 53.75 percent iron, 
0.095 percent sulfur, 0.043 phosphorus, and less than 8 percent silica. 
This represents &n increase of 2,000,000 tons over the earlier estimate 
on this class of ore. 

Georgia.—Iron-ore production of Georgia consists entirely of brown 
ore mined by open-pit methods and concentrated by washing. Prin- 
cipal producers in 1948 included Hodge Mining Co., Taylorsville, 
Bartow County; Arrington Mining Co., Cartersville, Bartow County, 
and Cedartown, Polk County; E. L. Gammage, near Grady, and the 
Albea-York Mining Co., near Aragon, both in Polk County. These 
localities are in the northwestern part of the State. Much of the 
ore is loaded by power shovels without blasting. Mobile equipment, 
o n Reoyo; O. H., Alabama’s Deposits of Brown Ore: Skillings’ Min. Rev., vol. 37, No. 29, Oct. 30, 1948, 

p. 1-7. 


8 Blast Furnace & Steel Plant, vol. 36, No. 2, December 1948, p. 1492. 
| 3 Bureau of Mines, Eagle Mountain Iron District, Riverside County, Calif.: War Minerals Rept. 97, 
943 


14 Huttl, John B., Eagle Mountain, New Source of Iron Orefor Fontana: Eng. and Min. Jour., vol. 150, 
No. 5, May 1949, pp. 92-93. 
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such as power scrapers and trucks, is used to move the crude ore and 
concentrates. 

Michigan and Minnesota.—See Review of Lake Superior District 
in this chapter. 

Missouri.—The entire production of iron ore from Missouri in 1948 
came from the Iron Mountain open-pit mine, St. Francois County, 
operated by the Ozark Ore Co. Crushing and jigging were used to 
concentrate the crude hematite before shipment. Grade of product 
shipped averaged 52.1 percent natural iron. 

Nevada.—Magnetite was mined by open-pit methods in the Humboldt 
River Basin, Pershing County, during 1948 for direct shipment to 
customers. Roy S. Blair worked the Iron Horse and Iron Wonder 
mines near Woolsey, and Segerstrom & Heizer operated near Lovelock. 

New Jersey.—Output of iron ore in New ec during 1948 came 
entirely from underground mines and very largely from Morris County, 
where the Alan Wood Steel Co. operated its Scrub Oaks mine, the 
Warren Pipe & Foundry Corp. its Mount Hope mine, and the Richard 
Ore Co. its Richard mine. The Alan Wood Steel Co. also worked 
the Washington mine, Morris County. One-sixth of the total mine 
output was EE direct; the balance was concentrated by magnetic 
methods for all of the properties and also by gravity methods for the 
Scrub Oaks and Washington mines. Magnetite and some martite 
are the iron-bearing minerals. Shipments for the year averaged 63.3 
percent iron content. 

New York.—The Republic Steel Corp. shipped magnetite sinter and 
and concentrates and hand-sorted high-grade lump ore during 1948 
from its New Bed-Harmony-Old Bed group at Mineville, Essex 
County. Shipments from the Fisher Hill mine in the same district 
and from the Chateaugay mine at Lyon Mountain, Clinton County, 
were almost entirely magnetite sinters. All mining was by under- 
ground methods. These operations were described. Jones & 
Laughlin Ore Co. operated its Benson open-pit mine and its concen- 
trator at Star Lake, St. Lawrence County, to ship sinter and some 
concentrates made from its magnetite and martite ores. Operating 
practices at this property were described and reserves estimated at 
65,000,000 tons of crude magnetite ore and 38,000,000 tons of crude 
martite ore in the open-pit area.* Concentration ratio is approxi- 
mately 3: 1 for each type of ore. National Lead Co. shipped magne- 
tite sinter and concentrates from its MacIntyre development at Sn - 
ford Lake, Essex County. The ore, a titaniferous magnetite, is 
mined by open-pit methods. Hanna Coal € Ore Corp. worked its 
Clifton underground mine at Degrasse, St. Lawrence County, and 
shipped magnetite sinter. The average grade of shipments noted 
above was 63.14 percent iron. Except for the New Bed-Harmony- 
Old Bed group, all of the ores shipped were of Bessemer grade as to 
phosphorus content. Clinton hematite was mined in Oneida County 
for use as pigments. 

Pennsylvania.—Bethlehem Steel Corp. produced crude magnetite 


u Gillies, D. B., Adirondack Iron-Ore Mining: Steel, vol. 123, No. 9, Aug. 30, 1948, pp. 72-73, 77. 
16 Tillinghast, E. S., New York's Benson Mines: Min. World, vol. 10, No. 12, November 1948, pp. 27-30. 
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ore from its underground and open-pit mines at Cornwall, Pa., dur- 
ing 1948. All of the mine output was concentrated and sintered at 
Lebanon. The underground ore was mined by the block-caving 
method. 

Texas.—Lone Star Steel Co., principal producer, worked its limonite 
open-pit in the Daingerfield area, Morris County, to make concen- 
trates by a washing, sintering, and calcining process. Sheffield Steel 
Co. produced brown-ore concentrates by washing from two open-pit 
mines—the North Basin at Linden, Cass County, and the Mount 
Haven at Jacksonville, Cherokee County. Valencia Iron € Chemical 
Corp. mined brown ore underground near Rusk, Cherokee County. 
This ore was dried and screened before shipment. Average un- 
weighted analysis of ores shipped was 45 percent Fe (natural), 0.08 
percent Mn, 0.20 percent P, 11.3 percent SiO;, 14 percent CaO, and 
7 percent HO, 

Utah.—All iron ore produced in Utah during 1948 consisted of 
direct-shipping semialtered magnetite from open-pit mines in the 
Cedar City district, Iron County, in the southwest part of the State. 
Columbia Iron Mining Co. worked the Iron Mountain mine; Colorado 
Fuel & Iron Corp., the Blowout mine; Utah Construction Co., the 
Excelsior; and Helene E. Berty the Great Western. Shipments 
averaged 53.9 percent Fe (natural), 0.06 percent Mn, 0.18 percent P, 
8.8 percent SiO;, 1.7 percent CaO, and 3.2 percent H;O. 

Potential reserves of Iron County, Utah, have been estimated by 
the Bureau of Mines " at 500,000,000 gross tons of iron-bearin 
material, of which 100,000,000 tons may be classed as measured ee 
indicated reserves containing 45 to 50 percent iron. 

Virginia.—lron ore was mined by open-pit method in Pulaski 
County during 1948 for use as pigment. 

Washington. The Spokane Portland Cement Co produced 
hematite by open-pit methods from the Napoleon mine during 1948 
for use in making cement. 

Wisconsin.—See Review of Lake Superior District in this chapter. 

Wyoming.—Colorado Fuel & Iron Corp. produced direct-shipping 
hematite for its Pueblo furnaces from the Sunrise underground mine 
in the Hartville district, Platte County. Shipments averaged 47 
percent natural iron content. 


CONSUMPTION 


A total of 100,498,557 gross tons of iron ore was reported consumed 
in 1948. Of this, 82 percent was consumed in iron blast furnaces, 
13 percent in sintering plants, 4 percent in steel furnaces, and the 
remaining 1 percent in ferro-alloy furnaces and in the manufacture 
of cement, ballast blocks, paint, and other items. In addition to the 
iron ore used in blast and steel furnaces, blast furnaces consumed 
14,417,491 tons of iron-ore sinter, and steel furnaces used 994,671 
tons of sinter. 


Y Allsman, P. T., Investigation of Iron-Ore Reserves of Iron County, Utah: Bureau of Mines Rept. of 
anvestigations 4388, (supp. to Rept. of Investigations 4076), 1918, p. 3. 
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Consumption of iron ore in the United States in 1948, by States and uses, in gross 
tons 


[Exclusive of ore containing 5 percent or more manganese] 


Metallurgical uses Miscellaneous uses 
SE Iron blast | Steel fur- | Sintering | * 179 uM 
TON: Da8 ur- | Sintering | alloy |Cement| Paint | Other! 
furnaces naces plants fürnaces 

Alabama................ 6, 820, 070 42, 748 | 1, 266, 415 |_.--....- 68,858 |........ Q) 8, 197, 000 

California.. ............. 0) ll... 
Colorado. ............... 2, 480, 407 | 223,967 | 1,259,073 |.........|4.--....|.----.-. | ------- 4, 005, 841 

e AA 3, 647 |... ..... 595 
Illinois. ................. 8, 452, 407 306, 770 404, 017 |......... 408 (D- Iu 9, 163, 602 
Indiana..................|10,406, 849 | 483,886 | 594,187 |........- Rei E, VER 11, 486, 713 
Kentucky ............... 1, 203, 939 190 046 A O nm mE meas DE 1, 253, 885 

Mir land. S. al os fe 230 OI feiss 
Massachusetts. --...----- 5, 753, 238 | 499,311 21, T78 esse seco E aaan 6, 484, 557 

Michigan. -cescssme.i.ozec4MM IL xd. eem AE AAA tee 
Minnesota............... 945, 481 84, 881 3475 12»: AAA EA EE A 1,377, 487 
INOW JersSBy APA A A A PA AA (2) JM DEE 
New Vork 4, 947, 532 302, 136 | 3,070, 221 | 150, 005 6,871 b (3) 8, 476, 765 
Ohl0:. 2 eR ER 15, 627, 025 739,989 | 2,601, 599 | 181,255 3, 341 3) faa- 19, 243, 809 
Pennsylvania............ 22, 945, 376 |1, 601, 604 | 3, 109, 123 15,221 | 18, 738 | 50,974 (3) 27, 741, 036 
'l'ennessee............... 2 219 AAN AN tute Mets DAT AA eet ue 11, 822 
TOS cnn aldo 765, 598 1, 421 117,531 |......... 25,862 |........ 1, 015 911, 427 
Virginis AN AERE EA A TEMPE A 2, 025 O) A 2, 025 
West Virginian............ 2, 024, 574 AA E A anas AAA 2, 038, 511 
Undistributed AA PEA eicere RET CE 35,322 | 60,343 | 8,412 104, 077 
Total nc rococó. 82, 376, 370 |4, 350, 596 |13, 091,069 | 346, 481 |212, 702 {111,317 | 10,022 1100, 498, 557 


1 Shipments from domestic mines. 

2 Consumption for paint (except in Pennsylvania) and for ‘‘other’’ uses (except in Texas and Utah) ex- 
cluded from State totals but included in United States total. 

3 Included with ““Undistributed.” 

4 Includes States indicated by footnote 3 plus the following: For cement—Arkansas, Florida, Kansas, 
Louisiana, Maine, Montana, Oklahoma, Oregon, South Carolina, and South Dakota. For paint— Georgia, 
North Dakota. and Wisconsin. For ‘‘other’’—no additional. 


STOCKS 


Stocks of usable iron ore at mines on December 31, 1948, increased 
4 percent over 1947. Of the quantity in stock piles, 52 percent was at 
mines in Minnesota, 29 percent in Michigan, and 11 percent in New 
York and Pennsylvania. Including Wisconsin, the Lake Superior 
district held 83 percent of the total stocks at the end of the year. 
Stocks of crude ore at mines totaled 4,662,648 gross tons on December 
31, 1948, compared with a revised figure of 4,561,207 gross tons in 
1947. 

Stocks of iron ore, including sinter, at consuming plants totaled 
37,144,933 gross tons on December 31, 1948, compared with 33,393,171 
tons (adjusted figure) at the end of 1947. 

Stocks at Lake Erie Ports.—On December 1, 1948, just before 
navigation stopped, the Lake Superior Iron Ore Association reported 
5,689,828 gross tons of iron ore at Lake Erie ports, compared with 
4 815,635 tons in 1947. At the opening of the 1949 season (May 1, 
1949), 2,033,169 tons of ore were in stock at these ports, compared 
with 1,953,179 tons on May 1, 1948. Thus, withdrawals from stock 
during the 5-month period in 1948-49 were 28 percent more than dur- 
ing the previous year. 
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Stocks of usable iron ore at mines, Dec. 31, 1947-48, by States, in gross tons 


Minnesota. 
New Jerseg. ee 
New York.................. 


! Revised figure. 
PRICES 


Factors Affecting Price.— Iron ores vary widely in chemical compo- 
sition &nd physical structure. "These qualities affect the usefulness of 
an ore and its value or price. There is no uniform basis throughout the 
United States for selling iron ore; contracts are used widely, and in 
certain areas—notably the Lake Superior district—there are published 
schedules of prices. In general, the value of an ore is related to its 
chemical content of iron to other constituents (silica, moisture, phos- 
phorus, sulfur, refractories, etc.) and to its structure, whether hard or 
soft, lump or fine. Moisture and silica reduce net iron content and 
add to freight costs. A minimum phosphorus content and lump 
structure are desirable; sulfur, refractory elements, and fine structure 
are undesirable qualities. Ores are sold on guaranteed analyses with 
vou: adjusted by freight and handling charges to point of delivery. 

arket prices are quoted !? in terms of cents per unit of iron for some 
domestic eastern ores and foreign ores of specified iron content de- 
livered at certain destinations. 

In the Lake Superior region, where numerous producers forward a 
variety of ores of similar types to the many furnaces in the Lower 
Great Lakes area, standard specifications have been established; and 
published price schedules, known as Lake Erie base prices, are referred 
to in determining comparative prices of the various ores delivered at 
Lower Lake ports. Much ore is sold on contract below published prices. 

Value at Mine.—The average value per gross ton of iron ore at mines 
was $3.91 in 1948 compared with $3.44 in 1947 and $3.07 in 1946. 

The accompanying table gives the average value at mines of the 
different classes of iron ore in 1948 for each of the producing States or 
groups of States except where there are fewer than three shippers of a 
certain class of ore in a State and permission has not been given to 
publish the value. These data are taken directly from statements of 
producers and probably represent the commercial selling prices only 
approximately. In general, the delivered cost less transportation 
costs to the consuming plants is given. In the Lake Superior district 
the mine value is the Lake Erie price less freight from mines to Lower 
Lake ports. This value appears to be applied also to ore that is not 
sold on the open market. 

Prices of Lake Superior Iron Ore.—Lake Erie base prices for Lake 
Superior iron ores were increased, effective March 27, 1948, by 65 


19 Steel Magazine, Market Summary: Vol. 124, No. 1, Jan. 3, 1949, p. 370. 
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Average value per gross ton of iron ore at mines in the United States, 1947-48 


[Exclusive of ore containing 5 percent or more manganese] 


1947 1948 
Direct Concentrates Direct Concentrates 
State 
22/5e/E2|2s|2elE2| E |2s|eelEs'f2/2./es| = 
zs|gs|s-|es.g9|35, & [oS /EslasleslQsi as] = 
= m pa es! e = n | E a = e "A Da 
Mined ore: 
Alabama.............. $3. 04|.....1..... (!) |$2. 88]... (0 183. 611... 0) 183. 22/..... (1) 
(010) A A WEE, O DEE 2H AE AP ee PA A EE y AB ES | EE PERA 
Michigan.............. 3.01|... EAS Än E asd ee edes 4 130. ces (o esee 
Minnesota. ............ 2 1255 ee $3.54| (Y) |....1 (0 |3.061|.....1..... $3.88| (1) |..... (1) 
NON pry SE, ARA Hop CY eae E ër, (EEN E A PA EE A $8. 381... 
ew York............. 
Poele i0 m cites o oe MM 6.39$7.94| (1) |..... mi MEM 7.84|$8. 66 
LE N o A A DEE SLOT OO DE DEE, DEE, A EEN 7 BEE EH, EE KEEN 
Other States 1. ........ 3.17,$2. 80) 5. 71, 5.27) 4.271.....|.-... 3. 61/$3.00| 6.43) 6.43) 5.14] ....|]..... 
Average, all States. .......| 3.24 2. 80, 1. 67, 3. 54| 3. 43, 6. 95, 6. 55| 3. 70, 3.00| 1.81j 3. 92, 3.98) 7. S9, 7. 44 
Byproduct orc:3 
Delaware.............- 
"Tennessee... |) cc L| LLL |l cc Llc lec lo 0-02 csl O O PA leds sd 5. 91 
Virginia..............- | 


! Included with average for all States. 
2 Includes California, Missouri, Nevada, Texas, Virginia, Washington, Wisconsin, and Wyoming. 
3 Cinder and sinter obtained from pyrites treated in, but not necessarily mined in, States indicated. 


cents per gross ton.? Prices were then $6.20 for Mesabi non-Bessemer 
and $6.45 for Old Range non-Bessemer, with the respective Bessemer 
grades 15 cents higher. Prices were again increased by $1 per gross 
ton, effective December 30, 1948, making the prices as follows: Old 
Range Bessemer, $7.60; Old Range non-Bessemer, $7.45; Mesabi 
Bessemer, $7.35; Mesabi non-Bessemer, $7.20; and High-Phosphorus 
$7.20 per gross ton. 

Lake Erie prices are based on 51.5 percent natural iron content with 
0.045 percent phosphorus (dry) the dividing line between Bessemer 
and non-Bessemer grades. High-Phosphorus ores contain 0.18 
percent phosphorus or more. Standard schedules? are used for 
determining the payment for iron content, including penalty deduc- 
tions for iron below 50 percent natural and for premiums for phos- 
phorus below 0.045 percent, dry basis. Premiums for lump structure 
and for high manganese content and deductions for high silica are 
negotiated between buyer and seller. 

Freight Rates.—Upper Lake rail freight rates and dock handling 
charges were raised 11 and 2 cents, respectively, per gross ton, effective 
May 6, 1948, making the transportation costs from the Minnesota 
ranges to upper Lake ports $1.05 per ton—92 cents for rail movement, 
and 13 cents for dock loading. Boat rates were increased at the 
beginning of the 1948 season, with fractional cent adjustment effective 
May 6, to bring the charges from ports at the head of Lake Superior 
to lower Lake ports to $1.33 per gross ton, of which $1.15 was boat 
freight and 18 cents dock charge. "These rates reflected increases of 
15 and 2X cents, respectively, over the 1947 season. Lower Lake 
rail freight rates, from ports to consuming districts, were raised 20 

19 Wade, H. H., Mining Directory of Minnesota, 1949: University of Minnesota, Mines Exper. Sta. Bull. 


vol. 52, No. 20, May 1, 1949, table 14, p. 234. 
39 Work cited in footnote 19, pp. 235-238. 
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cents per gross ton effective January 5, 1948, and an additional 8 cents 
per ton effective May 6. Further adjustments, but on an individual 
route basis, became effective August 21. These varied from a reduc- 
tion of 8 cents per ton (to the May 6 level) for shipment from Lake 
Erie to the Mahoning and Shenango Valleys, Canton, and Massillon 
to an increase of 6 cents per ton for ciis from Lake Erie to 
specified points in southern Pennsylvania, Virginia, and Maryland. 
Total increases for the year thus ranged from 20 to 34 cents per ton. 
In addition, dock charges of 10 cents per ton in 1947 were increased to 
11% cents effective February 19, 1948, and to 12 cents per ton effective 
May 6. Certain rates for all-rail shipment to consuming districts 
were increased during the year; for instance, the rate from Fillmore 
County, Minn., to Granite City, Ill., was raised from $2.12 per ton in 
1947, by three successive increases, to $2.46 per gross ton, effective 


August 21, 1948. 
FOREIGN TRADE ?! 


Imports of iron ore increased nearly 25 percent over 1947 and were 
double the quantity exported. Imports, by countries, are given in 
the accompanying table. Among the major sources, the drop in 
receipts from Canada was more than offset by increases from Chile 
and Sweden. Notable among minor sources were the increased 
receipts from Algeria and Brazil and the decline in imports from 
Cuba. Exports to Canada were three times imports, due in large 
measure to reduced shipments from the Steep Rock Lake district. 


Iron ore imported for consumption in the United States, by countries, 1946—48, 
in gross tons 


{U. S. Department of Commerce] 


1946 1947 1948 
Country ————— T EE EE 
Gross tons Value Gross tons Value Gross tons Value 

ALEA ici oi 83, 381 $291, 873 30, 733 $164, 659 405, 224 | $2, 066, 463 
AT CCD Ica cai 18 AA E AI A 

Belgium-Luxembourg !....... 1, 200 3, 600 21 498 
Brasil. occi ene be 3 24 85, 534 421, 621 295, 926 1,524, 539 
British West Africa. - ll 22, 970 191, 718 18, 528 171, 199 
Cansada IA oc eect 1, 102, 852 5, 085, 885 1, 553, 245 7, 587, 385 985, 846 5, $38, 645 
Chiles are ee ics 1,095,627 | 2,459,704 | 1,670,073 | 4,746, 560 | 2,631,997 | 7,526, 640 
AAA 158, 268 749, 654 153, 050 113, 122 34, 500 101, 775 
Dentnark.::2.2-.. 2e edu 24, 458 POO OT EE e, DEE, WEE S 
Lë eet EE 3, 969 10, 999 702 755 9, 041 63, 302 
EE eene Sega Cut 2, 000 6,000 |. osuere A clostee eek EEN 
be, AS E 1, 500 42, 000 3, 000 162, 000 
(e A A 500 1, 000 16 50 9, 451 64, 948 
BO C ci. ULP E AA A HE, VPE 4 85 
E e EE 789 1,070 54, 966 102, 633 163, 149 334, 447 
Morocco, French.............. 5, 550 PA coe emcee oe J 8, 090 00, 830 
Newfoundland and Labrador. 15, 500 62000 IPSOM REED. e, AN vsque NEN 
ho o EEUU E EE 28, 246 165, 258 108, 616 634, 602 
Philppines, Republic ot... E can cA DE lesen MERE 4, 160 23, 880) 
Eer 4 P. OB E SA 6, 449 86, 825 
EE a: AI DE A O 8, 500 48,875 
ob Cia § AAA ES et inte 232, 887 1, 394, 993 1, 286, 896 7,756, 413 1, 358, 962 8, 317, 362 
TUD EE 26, 873 121, 233 6, 000 SU, 100 56, 358 297, 748 
Union of South Africa........ 2 100 8, 932 40,455 AAA ÓN 
United Kingdom. ............ 335 24, 780 600 43, 049 351 21, 229 
T ótal. 2.222226 2, 754, 216 | 10, 370, 075 4, 903, 484 | 22, 095, 876 6, 108, 754 27, 330, 482 


1! Includes pyrites cinder. ` 


x Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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Iron ore exported from the United States, 1946-48, by destinations 
[U. 8. Department of Commerce] 


1946 1947 
Destination 
Gross tons Value Gross tons Value Gross tons Value 

BT AA A ME 00 ¿AAA A 
Australia..................... Ip." `. ve PEA AO AA «nre oe E 
Belgium-Luxeimnbourg........|......-.....|.-.........- 361 $400 1... ee lare iur 
A Ser sane dT 1, 505, 608 3, 019. 683 | $13,192, 918 
Canal Z0B6....--—R s AE RAR | — AR]. °C eB GE Oe 
¡21 IA ND CERE 2304. - L3 AAA AAA MA E 
Lë hei EE, WE EG O VK LEE, e (` d EE WEE 
French o A A el ee 99 4, 951 
JIBDAD. A A A AA AAA A EE 60, 869 546, 089 
Meier AS Y EE, + AAA PEO PA EE 
INet Berlands AAA AA A 15 1, 021 
Netherlands Antilles.......... ROO.” E AAA AR AA AOS 
Total. cananea 1, 505, 854 3, 080, 666 | 13,744, 979 


BENEFICIATION 


About 60 percent of the iron ore mined in the United States is 
shipped directly to furnaces; the balance is treated before shipment to 
improve some quality, either chemical or physical. Such treatment is 
spoken of broadly as beneficiation. In the statistics given here, 
however, only those crude ores improved in chemical analysis are 
included. 

The usual procedure in beneficiation is to separate and discard 
undesirable elements. Although the quantity of crude ore beneficiated 
has increased more or less steadily for the past 40 years or so, the types 
of crude treated and the problems of concentration have remained 
much the same. Beneficiation now, however, is entering a new phase 
brought about by the different structural and chemical qualities of 
the great bulk of loads iron formation that is being looked toward 
as the source of future iron supplies. Heretofore, the crude ores 
treated have been made up of iron and gangue constituents more or 
less readily separable as free pieces in relatively coarse sizes. Treat- 
ment, generally, has been by simple means, such as crushing, washing, 
and magnetic and gravity separation. This class of crude ore is often 
referred to as “intermediate” ore. By distinction, the crudes of the 
future, especially the taconites (unaltered iron formation) of the 
Mesabi range and similar formations elsewhere, have the iron asso- 
ciated more intimately with other constituents, even to chemical 
combinations as complex iron silicates in some cases. Fine grinding 
and agglomeration of the concentrate into a usable product are but 
two of the new problems. 

In considering concentration methods, taconites are generally 
grouped into two types, magnetic and nonmagnetic, depending upon 
the preponderance or lack of magnetite as the iron-bearing mineral. 
Magnetic taconite is being given more attention at this time, since 
concentration of the magnetite, once liberated, can be effected by well- 
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Iron ore shipped from mines in the United States, 1925-29 (average) and 1930-48, 
in gross tons, and percentage of beneficiated ore compared to total shipped 


[Exclusive of ore containing 5 percent or more manganese] 


Propor- Propor 
Benef bone Benefi Ben 
e - > - 
Year Total clated to Year Total ciated to 
to total 
(percent) (percent) 
1925-29 (av.)...| 8,653,590 | 66,607,126 13.0 || 1989.........-...| 9,425,809 | 54,827,100 17.2 
1990. eegen 8, 973, 888 | 55, 201, 221 16.3 || 1940............] 12, 925, 741 | 75, 108, 084 17.2 
(Wives code 4, 676,364 | 28, 516, 032 16.4 || 1941............| 19,376, 120 | 93, 053, 994 20. 8 
V 4 P ENSE 407, 486 | 5,331,201 7.6 || 1942............ 23, 104, 945 |105, 313, 653 21.9 
1333... -....| 3,555, 892 | 24, 624, 285 14. 4 || 1943............ 20, 117,685 | 98, 817, 470 20.4 
1994......--...|] 4,145,590 | 25, 792, 606 16.1 || 1944............ 20, 303, 422 | 94, 544, 635 21.5 
1 -----..| 6,066, 601 | 33, 426, 486 18.1 || 1948..........-.. 19, 586, 782 | 87, 580, 942 22.4 
1 -..| 9,658, 609 | 51, 465, 648 18.8 || 1946............ 15, 588, 763 | 69, 494, 052 22.4 
1987..........._] 12, 350, 136 | 72, 347, 785 17.1 || 1947............ 21, 407, 760 | 92, 670, 188 23.1 
1938... le 4, 836, 435 | 26, 430, 910 18.3 || 1948 23, 629, 205 |100, 274, 965 2.6 


known low-cost magnetic methods. A recent review ? states that 
gravity methods flotation, magnetic roasting, and magnetic concen- 
tration will be needed for nonmagnetic taconite. 

Reserves of taconite in Minnesota are given by Tartaron ? at 
60,000,000,000 tons of 30 percent iron content of which 5,000,000,000 
tons are magnetic taconite &t the eastern end of the Mesabi range. 
The ee den ranges also contain substantial reserves of somewhat 
higher grade, 

hree tons of taconite, approximately, will be mined to produce 1 
ton of concentrate. Reserves of magnetic taconite, thus, add about 
1,700,000,000 tons to present reserves of equivalent high-grade ore 
on the Mesabi range, enough to extend the mining life about 25 years 
at current rates, providing that mining and treatment of such enor- 
mous tonnages can be worked out economically. Mining will be by 
open-pit methods, using Bet ge well-established in the area except 
that the extreme hardness of the formation compared with the b 
of the ores now being mined will require significant changes in blast- 
hole drilling and blasting. 

Significant progress was made during 1948 when Pickands, Mather 
& Co. began operating its new concentrator at Aurora, Minn., in the 
latter part of the year. Capacity of the plant is understood to be 
2,000 tons of see per day from 6,000 tons of crude ore treated. 
Significant of the contemplated size of future taconite operations, this 
plant has been referred to as a pilot plant.^ 

Oglebay, Norton & Co. is in the preliminary stages of constructing 
a magnetic separation plant to produce 5,000,000 tons of concentrate 

er year. A 48-mile railroad and a new port at Beaver Bay, on Lake 
uperior, are included in the project. 


2 Ross, H. U., The Mesabi Taconite Problem: Canadian Min. Jour., vol. 69, No. 12, December 1948, pp. 


31-81. 
2 Tartaron, F. X., Iron-Ore Beneficlation Shows Healthy Growth: Eng. & Min. Jour., vol. 149, No. 2, 
kon pP- 110-113. 
Me Har sura, . D., Iron Ore—Annual Review and Forecast: Min. Cong. Jour., vol. 35, No. 2, February 
. PP. 
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In the foreign field at Kirkenes, in the northeastern part of Norway 
on Varanger Inlet, the Sydvadranger firm is rebuilding * its war-de- 
stroyed plant for production of magnetite from taconite. The new 
plant is expected to process 2,000,000 tons of crude per year, about 
equivalent to the 1938 peak output for the old plant of 880,000 metric 
tons of concentrate from 1,982,600 tons of crude ore. Typical analysis 
of the concentrate is stated to be 66 percent iron, 6 percent silica, 
0.01 percent phosphorus, and 0.01 percent sulfur. Reserves are given 
at some 200,000,000 tons, averaging 34 to 35 percent iron content. 

Laboratories equipped for taconite research are either in final 
stages of construction or in use by Oliver Iron Mining Co., Duluth, 
Minn.; Jones & Laughlin Steel Corp., Negaunee, Mich.; and the M. A. 
Hanna Co., Hibbing, Minn. Cooperative research on taconite is being 
carried on by Battelle Memorial Institute, Columbus, Ohio. 


EMPLOYMENT 


Complete data on employment in iron mines are not yet available. 
Preliminary figures indicate a 1-percent increase in the number of 
workers over 1947. The average number employed is estimated at 
30,200 men working 69,140,000 man-hours to produce 101,616,853 
tons of usable iron and manganiferous ores, an average of 1.470 
tons per man-hour. ‘This compares with 1.442 tons per man-hour 
in 1947 and 1.422 in 1946. The above data and the table that follows 
include, in the Lake Superior district, manganiferous ore, which is 
considered by the trade as & special grade of iron ore. 


33 Mining World, Norwegians Conquer Taconite: Vol. 9, No. 11, October 1947, pp. 22-26. 


653 


IRON ORE 


*mM0Y-UBu 19d 910 9[QESN JO SUOI Get poous paurquioo erujzurA pus 131095) "*9por UT 


*uorjanpold [9203 WIA papn[our ale (910 
91QUSN JO suoj pep'g PUL 310 opnao JO suo] sso13 )11'8) BIULBNTA 10] CID uorjonpoad “19A9M0Y :5|[670] [[€ 101] popn[oxo 31039193 919 PUB o[Q9[T8A 9 10U 918 BPU, 


IA 10] €j9p INOY-UBNA c 


"PJSP 10119dNS IJV eu] urojj 910 301189 -ISIUBAUBOL sopn[oug y 


| 
oe Loo | apt | oeste | ezt leen em | er mum | coz GAP ee | 619 seg ozz ‘ozs oe | gos eng | oz Lee t LEGT [9301] 
09H "1 | 299"11 | 162% | 9H CZ |6oo'e | CZO'GZ | LOIS |err‘oeg | CTS zos y |6se'izs'o | veg er9T | O'S | 909'0g | ase (96 re [92011 
96L'€ | $IE'0E | LIL'Z | Ges 99 | ZTI'L eme | er3 009 1 | EGS'EZS C eat | 008'06€ los | 2896 we je: OBE peepee A 
tU BUyUIOA NM 
mes (en | eo les cep | zest | cozy Laus Loan Losse (oun |ts | cec‘oet Le | cs V RAR SBXO], 
RO I IP possis 
| Rath de A uo12urqs? A 
9081 | tc£ ^L | ezee | LOC | ezes | vL Oc | IZ FG | V9L'l6Z | VSl'SEG Iren Lamm | O'S Sze ‘0g ub IRE Ilt SDUAON 
sud Edi ia *TU.IOJI[8. ) 
| | :597B818 UINSIM 
we [osea [uo | ese | 101 | Lees | 99°19 |10p'809'2 | 001'200'e |ese'seo's loss | AE. CA [o m eo, 
sig" | c9 7 |e’ | cole met | 650 jeto | 288191 z | ze 'e |ezg'oz leusmg og ¡9908 |z ZE e AIT 
661* | Lt | ble’ |8izz len | tops lge leo eem | FOF Sto — | BOE COP 'L | 28 | rb O qoM KoS19f MON 
:5978I8 Uul9jS99q1JON 
ee ee ee Oe eee eee eee Oe ÁÉÉ——ÉÉÁ—É—————ÓHÁB——ÓÉ—— 
£02 mi lm | osc» | zee" | 8990 | szos | 929 '8CL'C | LS8'OcG'L | C66 CzO IL | 00 IP '€L | U'8.— Iessen Tu | £90 9 kee [9191 
Ge — | Ot£'G | 9811 | ZFLZL | O68. | ozz oc | Ser | ISS'6zl, | 266‘96Z | 039 'WF'l lte (Zor (ee WE. Ben "Ve 8131095) 
Lot | 9091 | 6" «| Geb | BL" |c88'S | Lose |26.'868'z | 908 Woz 'L | civ '829'8 | 09% POI ‘EI | 18 | cce T | ZZ. | 8 9 |o sureqepy 
z :89]9]g UI9ISEIYINOS 
en (ei | 69080 | 990 FL | 991% | 9c 2L | 96702 | SYZ'EZP ‘OE | FLT ‘BERLE | CPG ‘ORE ‘OS | ICL'SER IP | 008 | 2c 'C2l'G lag Teo 
6621 | OIP"OL | £997% | £OP OC | SCO E | ELZ Wc | L8 O9 | 260 “10% C£ | ICE 'OTb '£9 | pL ‘Lez 'SL | 886 “ses "WC | O'8 | IZ ‘660's "e — | 606'IL |--7--7-----------wyosauuty 
GA |£1F'€ |998'0 | 19279 | 1980 | 0089 | ¿E "IS | 999'TIC 2. | £98 880 'FT | 862 SIT PI | eel ‘Bec 91 | 0'8 9re'920 2 | Liz I d T 1. alil pa DR 
1 :1O0119dNS exe 
PP — AA A A AA A AA AA ea -— — — — A E EA 
moy | rs jean y po&o[d 
lod lod moq | yis | moq | WIGS | seu |sco enn M 1 s&ep Jo | * “iura 
Jod 194 194 194 q SUO] $017) (suo ode Sys ac uour 
pourezuoo uoi d ss013) PEN Koseng * may | 1919 
Ee RM EA 910 9pn;) | -umu 9813 pus Pisaq 
910 o[qvs] 010 opnij) poujejuoo uoJ[ sinoq-uvpq | o3u 
-19A Y 
(suo $8013) uvm Jod ovia y 910 o[q98/] pe&o[duro oun, f, 
uoponpoaq quour&o[d ur 


Aq "Leet Uy uvu 19d yndyno o3v10949 pus 'peonpoud o1o Jo 10ue3 pus Ayyusn 


1 893838 PUY syounjst 


'gyue[d Junvrgeueq pus seurur e10-uoJt 3€ 3uour£o[durg 


Digitized » Google 


654 MINERALS YEARBOOK, 1948 


WORLD REVIEW 


The accompanying table shows world production of iron ore, by 
countries, in recent years. 


World production of iron ore, by countries, 1942-48, in metric tons ! 
{Compiled by Pauline Roberts) 


Country ! 1942 1943 1944 1945 1946 1947 1948 
North America: 
Canada............... 494, 691 581, 769 501,899| 1, 030, 052| 1,405,006| 1,741,210| 1,228,384 
Cuba A 132, 847 47, 113 E AA AAA 63, 276 36, 595 
Mexico.. .............. 160, 286 252, 437 301, 550 282, 524 275, 445 332, 446 229, 
Newfoundland........ 1, 212, 016 551, 515 471,824| 1,000,449| 1,2064,141| 1,466,577| 1,491, 618 
United 8tates....---.. 107, 219, 890/102, 872, 863| 95, 628, 294| 89, 704, 834| 71, 980, 145) 94, 585, 639/102, 624, 598 
South America: 
Argentina............. 800 150 1, 921 43, 353 55, 400 60, 500 3) 
Bis]. 641, 900 792, 217 782, 000 716, 000 517, 765 926, 625| 1,441,119 
x Chile AAA eae 408, 587 299, 411 674, 529 944, 863) 1, 352, 886, 1,607,929) 2, 381 
urope: 
Austria... 2, 996,912) 3,188, 459| 8, 014, 909 323, 189 402, 016 884, 856| 1, 269, 100 
Belgium.............. 113, 300 127, 890 43, 590 29, 800 39, 910 58, 209 , 000 
Czechoslovakia........ 2, 040, 000| 1,944, 000| 1, 584, 000 276, 000} + 1,116,074] 1,363,491] 1,428, 000 
rance $. , 993, 500] 31, 934, 000| 19, 012, 800) 7, 712, 760) 16, 232, 220) 18, 690, 800| 23, 031, 000 
Germany 5............ 13, 223, 456| 10, 763, 000 (2) 4, 140, 100| 44, 463, 000| ! 6, 533, 900 
Hungarg 837, 680 837, 640| 19 427, 660| 1 19 35, 580 132, 970 243,940! 11 276, 000 
elei 1, 084, 841 835, 773 390, 438 133, 951 131, 617 225, 936 454, 800 
Luxembourg. ......... 5, 110, 050| 5,253,025| 2,912, 500| 1,405,877| 2,246,908| 1,992,167| 3,399,274 
orway.._-..--------- 284, 498 19, 000 , 426 78, 538 59, 972 127, 798 287, 992 
Poland................ 808, 77 717,331 680, 754 93, 600 423, 723 644,113 602, 000 
Rumania............. 220, 365 252, 058 243, 418 140, 797 111, 502 120, 870 (2) 
Spain. . 1,606, 161| 1, 587,817; 1,508,610| 1,171,377| 1, 596, 212| 1,513,911| 1,716, 690 
Sweden............... 9, 727, 250| 10, 819,997} 7, 253,359} 3,929, 662| 6,867,208! 8,894, 544/111 12,061,000 
Switzerland ........... 304, 673 276, 959 214, 499 17, 436 18, 45,000| 31 75, 000 
U. 8. S. RM cas (2) (2) (2) 11 18,000,000| 11 21,000,000 (3) Q) 
United Kingdom: 
Great Britain !5. .... 20, 225, 085| 18, 790, 524| 15, 720, 021| 14, 425, 878| 12, 368, 377| 11, 260, 882| 13, 320, 000 
Northern Ireland.... 4, 825 6, 660 579 AAA AA «mie m 
Á Yugoslavia. E * 14 256, 000 (2) (2) (2) (2) (3) (3) 
sia: 
(OTT EE 17, 633, 149/15 6, 929, 461/15 8, 128, 400| 1, 441, 325 15,310 100, 000| 11 246, 600 
Indis. uda 3, 269, 070| 2,697,813| 2,401,576) 2,300, 524| 2,446,325| 2,538,559 (3) 
Indochina, French.... 63, 000 80, 576 21,975 Eege cene ME A 
Japan ue 17 2, 532, 108/17 3, 057, 177/17 4, 367, 879)!" EH 566, 468 498, 084 358, 000 
Koren 2, 278, 000| 2,359, 000| 3,387, 000 832, 953; 175,000} 93, 000 (2) 
Malaya, Federation of. 92, 233 49, 137 10, 621 13, 590 205 1, 668 641 
Philippines, Repub- 
o AAA (3) (3) (2 E: PAE VE 18, 289 
Turkey 18............- 19, 135 91,751 90, 430 125, 708 112, 210 145, 620 185, 434 
A > AAA (2) (2) (3) (13) (12) (2) (2) 
ca: 
Algerig 329, 000 183, 492 783, 928} 1, 202,648} 1,071,244! 1,558,055) 1,871,522 
Belgian Congo. _....-- 9, 000 ym. i ER see mr reve CR ISTE E, WEE 
Morocco: 
French.............. 3, 329 10, 670 6, 600 104 124, 870 153, 650 301, 300 
Spanish............. 547, 432 547,625 690, 880 704, 816 787, 340 869, 016 904, 330 
Rhodesia: 
Northern...........- 394 624 212 76 162 1, 528 149 
Southern. 182 MA A VE 236 30, 478 
Sierra Leone. .........| 39 633, 375 617, 727 641, 165 840, 611 741, 105 854, 128 967, 888 
Tunisia. `... 30, 994 29, 703 88, 803 132, 450 183, 705 403, 691 696, 100 


Union ofSouth Africa.! — 717,738 738,128! 768,392 775,470. 946,828! 1, 162,127! 1,163,723 
See footnotes at end of table. 


r= >- 34,4 EI Au 
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World production of iron ore, by countries, 1942-48, in metric tons—Continued 


Country ! 1942 1943 1944 1945 1946 1947 1948 
Oceania: 
Australia: 
New South Wales... 185, 041 205, 691 154, 326 43, 358 (3 (3) (3) 
Queensland......... 3,815 3, 095 2, 375 1, 743 1, 681 1, 364 (?) 
South Australia.....| 2,156, 111] 2,217,865| 2,061,810) 1,543,983| 1,847,398) 2,179, 965|!! 2, 088, 000 
Tasmania...........|]..........- 7 A BE emu mide [je c ERPE DEE 
„Western Australia... LEE AAA O O eee casas , 338 
New Cdaledonía.......|.----...-.- 36, 280 60, 406| aaa lr doen (2) (2) 
New Zealand.......... 2, 472 5, 068 6, 133 6, 164 7, 525 6, 326 4, 853 


A eu | m ttt en et ed 


Total (estimate)...|235, 000, 000) 227, 000, 000,199, 000, 000/150, 000, 000) 154, 000, 000184, 000, 000| 211, 000, 000 


! Jn addition to countries listed Bulgaria, Burma, Egypt, Eritrea, French West Africa, Greece, Mada- 
cascar, Portugal, and South-West Africa report production of iron ore, but quantity produced is believed 
insufficient to affect estimate of world total. 

2 Data not available; estimate by author of the chapter included in total. 

3 Production of Tofo mines. 

* Including Moselle (Lorraine). 

5 Exclusive of manganiferous iron ore carrying 12 to 30 percent manganese. 

¢ Excluding Russian zone. 

? Bizonal area. 

! Data represent Trianon Hungary subsequent to October 1944. 

‘January to June, inclusive. 

19 June to December, inclusive. 

n Estimate. 

"U.&S.S.R.in Asia included with U. 8, 8. R. in Europe. 

13 Exclusive of bog ore, which is used mainly for purification of gas. 

u Croatia only. 

1% Manchuria only. 


4 Includes iron sand production as follows: 1941-42, 233,000 tons; 1942-43, 368,000 tons; 1942-44, 427,000 
tons: 1944-45, 858,782 tons; 1045-46, 235,094 tons; 1946, 10,470 tons; 1947, 1,048 tons. 

U Fiscal year ended March 31 of year following that stated. 

s pa revised in some instances to cover production rather than shipments. 

1 Exports. 


CANADA 


British Columbia.—Magnetite deposits on Texada Island, in Georgia 
Strait, east of Vancouver Island, were being investigated late in 1948 
for early production. Freyn Engineering Co., Chicago, is reported ?* 
to have estimated the proved reserves of the Prescott property at 
5,136,000 tons with additional probable tonnage of 4,000,000. Other 
magnetite deposits are known at Upper Quemsaim Lake in the 
Campbell River region of Vancouver Island, nearby. 

Ontario.—Steep Rock Iron Mines, Ltd., has exposed additional ore 
at the southeast end of its “B” ore body,” from which over 3,000,000 
tons have been produced through 1948. To date, the “A” deposit, 
15 miles north of “Br, has been drilled but not uncovered enough for 
mining. “C” deposit, 1% miles east of “A”, still covered by several 
hundred feet of water in East Bay, has been indicated only by scattered 
drill holes. Reserves were estimated ? by the operators as of May 1, 
1947, at some 21,500,000 tons of proved ore and 51,000,000 tons of 
probable ore. Of this total the, “A” deposit area was estimated to 
contain over 7,000,000 tons proved and 46,000,000 probable, the “B” 
deposit area at 14,000,000 proved and nearly 5,000,000 probable. 

roduction declined in 1948; additional stripping was undertaken 
during the shipping season to permit higher output later 


% Mining Magazine (London), vol. 79, No. 4, October 1948, p. 226. 

P Engineering and Mining Journal, vol. 149, No. 9, September 1948, p. 142. 
; Goodwin, W. M., Steep Rock Iron Mine: Compressed Air Mag., vol. 53, No. 10, October 1948, pp. 
44-246. 

"Engineering and Mining Journal, vol. 149, No. 8, August 1948, pp. 84-85. 
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Algoma Ore Properties, Ltd., subsidiary of Algoma Steel Corp., Ltd., 
is enlarging its sinter plant at the Helen mine, Wawa, Michipicoten 
district, northeast of Lake Superior, to 1,000,000 gross tons annual 
sinter capacity.* Underground block-caving development, in the 
deep siderite deposits beneath the Helen open pit, neared completion 
in 1948. After primary crushing underground, belt conveyors will 
bring the siderite ore to the surface for further treatment. The 
Victoria pit, opened in 1948, will provide ore for the sinter plant until 
the underground mine reaches the necessary capacity. 

Reserves of siderite in the Michipicoten district are known to be 
large. A recent review,” notes that 100,000,000 tons were indicated 
to moderate depth in the Helen mine before 1921. Substantial 
tonnages, undoubtedly, have been added by recent drilling, but 
exact data are not yet available. 

The Britannia (formerly Bartlett) deposit of Algoma Ore Properties, 
Ltd., 9 miles northeast of the Helen mine, has shown increased width 
at depth and higher iron and manganese content than the Helen 
deposit. No work was done here in 1948. The Lucy and Ruth 
siderite deposits, held by Jones & Laughlin Steel Corp., lie midway 
along the range, some 5 miles northeast of the Helen. Drilling of the 
Ruth deposit was completed in 1948. The Josephine hematite mine, 
west of the Bartlett, remained flooded. 

A typical analysis of the Helen siderite ore, as given by Bonham,” 
indicates that the natural iron content of 35 percent is improved to 
51 percent by calcining. The treatment, which includes sintering, 
reduces sulfur from 1.76 percent to 0.06 and raises manganese from 
2 percent to 3. 

No further work was done by Algoma Ore Properties, Ltd., on its 
Goulais Magnetite deposits some 40 miles northeast of Sault Ste. 
Marie. Magnitude of these deposits has been given * at 150,000,000 
tons. 

Quebec.—Noranda Mines, Ltd., is testing possibie production of iron 
and sulfur from pyrites. Deposits underlying present mine workings 
are reported * to contain 100,000,000 tons of material of 50 percent 
or more pyrite content. Scale of iron output contemplated is about 
1,000 tons per day. 

Iron will be a byproduct of the titanium-mining operations initiated 
in 1948 at Allard Lake, Quebec, by Kennecott Copper Corp. and New 
Jersey Zinc Co. Mine product is to be smelted in electric furnaces 
at Sorel, east of Montreal, to produce pig iron and titanium slag. 
Proved reserves of ore (known as the Lake Tio deposits) have been 
given at 125,000,000 tons averaging 35 percent iron and 40 percent 
titanium dioxide. 

Quebec-Labrador.— Exploration of the Labrador trough continued 
throughout 1948. The Burnt Creek area, served by the airport at 
Knob Lake, was the center of prospecting activity extending north- 
west to the Koksoak River and southeast to the Hamilton River. 
The iron range is now considered to be some 350 miles long by 10 to 

30 Goodwin, W. M., Iron Ore in 1948- -Preliminary: Bureau of Mines, Ottawa, February 1919, 8 pp. 
n Bonham, W. M., Iron Mines of Ontario: Canadian Min. Jour., vol. 69, No. 3, March 1918, pp. 75-78. 
32 Bonham, W. M., work cited in footnote 31. 


33 Northern Miner, vol. 34, No. 36, Nov. 25, 1948, p. 100. 
4 Northern Miner, vol. 34, No. 28, Sept. 30, 1948, p. 2. 
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60 miles wide.* Twenty-eight separate high-grade hematite deposits 
of economic size were reported * drilled and proved to the end of 1948, 
all on concessions held by subsidiaries of Hollinger Consolidated Gold 
Mines, Ltd., in association with The M. A. Hanna Co. Melcher ? 
has described the district in detail in a recent economic report. Re- 
serves estimated to the end of the 1948 season are given at 323,828,000 
tons, including 38,394,000 tons of manganiferous ore averaging, on 
dry analysis, 50.23 percent iron, 7.68 percent manganese, and 7.75 
percent silica content. Of the iron ore, 185,527,000 tons are listed as 
Bessemer grade, containing 60.69 percent iron, 0.028 percent phos- 
phorus, and 8.58 percent silica on dry analysis. The balance of 
98,907,000 tons is classed as non-Bessemer ore of 57.78 percent iron 
content, 0.112 percent phosphorus, and 7.84 percent silica. Reserves, 
as estimated, exclude all material of less than 50 percent iron content 
and ore at the bottom of deposits where the width is less than 125 feet. 
The largest deposit, Goodwood No. 1, contains 47,000,000 tons of 
iron ore and 4,500,000 tons of manganiferous ore. 

A railroad location has been surveyed from the Burnt Creek area 
to Seven Islands, the port site selected on the St. Lawrence Gulf. 
A water-power site is reported to have been located within 25 miles of 
one of the deposits. A minimum annual production rate of 10,000,000 
tons is considered necessary. 

Iron occurrences in the Gilbert Bay area, southeastern shore of 
Labrador, are reported * being prospected by Westland Mining Co., 
Ltd., holder of a 500-square-mile concession. 


OTHER COUNTRIES 


Australia.—Iron deposits on Cockatoo Island, Yampi Sound, 
Western Australia, are being mph a 3 by Australian Iron & Steel, 
Ltd., to provide increased ore supplies for steel plants at Newcastle, 
New South Wales, and Whyalla, South Australia, now supplied from 
mines at Iron Knob and Iron Monarch, near Whyalla.” The Cocka- 
too Island deposits, estimated from preliminary data at 20,000,000 
tons of 66 percent iron content, * require no initial stripping in the 
area under development, while those on nearby Koolan Island, es- 
timated at 76,000,000 tons of similar quality, are not so well exposed. 
H. A. Brassart & Co., Ltd., London, is assisting with the development. 

The Yampi Sound iron deposits are being looked to as a base for 
establishment of an iron and steel industry in Western Australia. 
Three companies were pid late in 1948 to have been registered 
there for this purpose that is, Western Steel Enterprises, Westeel, 
Pty., and W. A. Coal Mines.” 

Shallow iron deposits in the Darling range near Wundowie, 41 

35 Retty, J. A., Labrador—North America’s Newest Great Iron-Ore Field: Min. and Met., vol. 29, No. 
51, September 1948, pp. 480-83. 

A Gooiwin, W. M., Iron Ore in 1948— Preliminary: Bureau of Mines, Ottawa, February 1949, 8 pp. 

n Melcher, Norwood B., Quebec-Labrador as a Future Supply of Iron Ore for the United States: Bureau 
of Mires, Mineral Trade Notes, Spec. Suppl. No. 29 to vol. 27, No. 4, October 1948, 11 pp. 

A Northern Miner, vol. 34, No. 36, Nov. 25, 1948, p. 117. 

» Mining Magazine, (London), vol. 78, No. fi, June 1948, pp. 318-350. 

a For map, see Chemica] Engineering and Mining Review, vol. 40, No. 12, Sept. 10, 1948, p. 434. 


€ Mining Magazine (London), vol. 78, No. 4, April 1948, p. 203. 
“ Metal Bulletin, No. 3337, Oct. 29, 1948, p. 13. 
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miles east of Perth, Western Australia, are reported * supplying ore 
for local charcoal iron production. 

Brazil.— Problems of finance confronting large-scale development of 
known iron deposits in the State of Minas Gerais have been under 
discussion ** by the Joint United States-Brazil Technical Commission. 
Exports of 1,500,000 tons are looked for by 1950 by Brazilian authori- 
ties using the present narrow-gage railroad from Itabira to the port 
of Victoria. An additional 1,500,000 tons could be obtained by im- 
provement of present mine, rail, and port facilities. Rebuilding of the 
railroad with broad-gage track and choice of a new port, it 1s said, 
would increase the capacity for export some tenfold. 

Ceylon.—Iron deposits located in recent years in the southwest part 
of Ceylon are stated “ to contain some 6,000,000 tons averaging 50 
percent iron content. These occurrences of lateritic origin are 1n well- 
defined belts suitable for open-pit mining and, though not extensive, 
are thought sufficient for the island's needs for many years. 

Chile.—With 18,000,000 tons, or 40 percent of the original reserve, 
yet to be mined in El Tofo, Bethlehem Chile Iron Mines is reported 4 
to have acquired the Romeral iron deposit northeast of La Serena 
for early development. 

Reserves at Romeral are given at 18,000,000 tons of grade and com- 
position similar to the ores of El Tofo. New rail an port facilities 
will be needed. 

Deposits of sedimentary magnetite and hematite of 30 to 40 percent 
grade are reported to have been discovered some 300 miles south of 
Santiago along the boundary between Aranco and Mallico Provinces. 
The deposits are stated * to cover some 300 square miles “ and to 
consist of three horizontal beds close to the surface and some 20 meters 
thick, of which 11 meters represent the iron deposits. 

Colombia.—The Colombian poe together with Koppers 
Co., Pittsburgh, and Freyn Engineerin Tp., Chicago, are reported *? 
forming & new pig-iron concern at GE to be called Empresa 
Siderurgica Paz del Rio. Capacity of 500 tons per day is expected 9? 
by 1951. The Paz del Rio iron deposits in Boyaca Province, which 
will be drawn upon, are stated *! to have about 45 percent iron content 
with 10 percent silica, 1 percent phosphorus, and less than 0.05 
percent sulfur. 

Cuba.—Tho Mayari open-pit mine of Bethlehem Steel Corp., in 
Oriente Province, produced direct-shipping ore during the first half 
of 1948 for experimental use. 

4 Mining Magazine (London), vol. 78, No. 4, April 1948, p, 228. 

4 Engineering and Mining Journal, vol. 150, No. 1, January 1949, Pp. 125-126. 
** Mining Journal (Lonaon), voi. 230, No. 5884, May 29, 1948, p. 398. 

t6 Engineering and Mining Journal, vol. 149, No. 10, October 1948, p. 142. 

? Mining World, vol. 10, No. 13, December 1948, p.3 

8 Engineering and Mining Journal, vol. 149, No. 3, Mireh 1948, p. 138. 

** Metal Bulletin (London), No. 3317, Dec. 3, 1948, p. 


30 Arnerican Metal Market, vol. 55, No. 191, Oct. 2, Ts p.7 
St Engineering and Mining Journal, vol. 148, No. 10, Oct. 1, 1947, p. 142. 
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Iron ore shipped from mines in the Province of Oriente, Cuba, 1884-1948, in 
gross tons 


Guama El Cuero 


Sigua 
(bematite) (hematite) | (hematite) Total 


netite) 


PX XP garg M PX A G 


A A ne ee 22, 651, 554 3, 989, 27, 606, 276 
88, 727 


— M á— —— | E | ——————— | ——M A M ————— | M áÁÀ—— 


India.—M. S. Krishrian, of the Geological Survey of India, has 
estimated reserves of good-grade iron ore in the Salem district, 
Madras, &t some 600,000,000 tons. Another estimate 5 of the iron 
deposits in Salem and Trichinopoly, based on & survey conducted 
in 1940-44, places reserves at 304,650,000 tons to a depth of 100 feet. 
The Government of Madras is planning for an iron and steel plant 
to be located in the Salem district. 

Japan.—Over 400,000 tons of iron ore was scheduled in the latter 
part of 1948 for shipment * from the United States to Japan; an 
additional 250,000 tons was expected from Brazil. Contracts were 
announced earlier in the year for import of 250,000 tons of iron ore 
from the Chinese island of Hainan.** 

Luxembourg.—lron-ore reserves of Luxembourg, as of the end of 
1947 have been estimated" at 405,000,000 metric tons; one-half 
is of the higher grades currently mined, one-quarter of lower grades 
usable without treatment, and one-quarter of lower grades requiring 
concentration before use. Reserves are thought to be completely 
outlined. The higher-grade ores (above 25 percent iron for calcareous 
ores and above 28 percent for siliceous ores) are expected to last 
40 years &t recent production levels. Plans are under way to extend 
the life by mining all grades, with provision for the necessary con- 
centration treatment. 

New Caledonia.—Iron deposits formerly exploited by Japanese 
companies and productive of 500,000 tons during the period 1938-44, 
are now idle.’ 

New Zealand.—An experimental electric furnace plant was scheduled 
to be set up at Onekaku, Nelson district, late in 1948 to test the 
feasibility of smelting the titaniferous iron sands occurring extensively 
on the west coast of the North Island.? In sponsoring this work, 
the Government of Onekaku is looking toward a possible future iron 
and steel industry to supply domestic needs. 

3 Purushotham, M. P., Iron and Steel Plant for South India: Consulate General, Madras, India, 
Rept. 44, Mar. 3, 1948, 3 pp. 

SLiberator (Madras Daily), Mar. 2, 1948. 

4 Western Industry, vol. 13, No. 9, September 1948, p. 86. 

98 Metal Bulletin, No. 3328, Sept. 28, 1948, p. 13. 

8 Skillings’ Mining Review, vol. 36, No. 42, Jan. 31, 1948, p. 16. 

€ Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 4, April 1948, pp. 11-27. 


V Chemical Enginering and Mining Review, vol. 40, No. 11, Nov. 10, 1948, p. 76. 
» Mining Journal (London), vol. 230, No. 5883, May 22, 1948, pp. 377-378. | 
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Spain.—Export of iron ore, mainly to the United States and Great 
Britain, was resumed at the beginning of 1948. Shipments ® for the 
first 3 months totaled 173,400 metric tons. 

U. S. S. R.—Low-grade iron deposits of the Kola Peninsula and 
Karelio-Finnish Republic are being looked to as sources of supply for 
the 4,000,000-ton-per-year pig-iron capacity now in the planning stage 
for the Leningrad region. The project is stated to be considered 
uneconomic by ordinary standards. Magnitude of the Kola Peninsula 
known deposits is of the order of a billion tons. The Yeno-Kovdar 
deposits, 50 miles west of Zasheyek, principal ones in the area, are 
said to average 33 percent iron, 2.7 percent phosphorus, and 0.08 

ercent sulfur. These deposits vary widely in composition and may 

e difficult to concentrate to the desired content of 63 percent iron 
with 0.5 percent phosphorus. Methods being tested include grinding, 
e es separation, and agglomeration. The Olenogorsk deposits 
in Primandrovsky district, 5 miles east of Oleneya on the railroad to 
Murmansk, are reported to average 35 percent iron and 45 percent 
silica, with low phosphorus and sulfur content. Both magnetite and 
hematite are present. The Kirivogorsk deposits in the same area are 
understood to have a greater proportion of magnetite and higher iron 
content, but analyses are not reported. The titaniferous magnetites 
in the Pudozhgora district on the west shore of Lake Onega, with 23 
to 29 percent iron content, are & possible future source, as are the 
titaniferous magnetites of the Belimeki district with 30 to 45 percent 
iron content. 

Venezuela.—Exploration and development of iron deposits in 
eastern Venezuela by mining subsidiaries of the two largest steel 
companies in the United States continued through 1948. 

Development at El Páo by Iron Mines of Venezuela, subsidiary of 
Bethlehem Steel Corp., progressed to the point where at least small 
shipments to blast furnaces at Sparrows Point, Md., could be looked 
for before the end of 1949. Eventual rate from El Páo is forecast *? 
&t 1,700,000 tons of ore per year. The ore is known to be high- 
grade hematite carrying some magnetite. The best-quality ore aver- 
ages close to 69 percent in iron content and is mostly of Bessemer 

ade with SE EE content less than 0.045 percent. Mining will 

e by open-pit methods. Reserves at El Pão have been estimated ® 
variously from preliminary work at upwards of 50,000,000 tons, with 
68 percent average iron Content P 

© Iron and Coal Trades Review, vol. 107, No. 4194, July 30, 1948, p. 215. 

Engineering and Mining Journal, Soviet Union Builds Large Northwestern Steel Center: Vol. 149, 
No. 6, June 1948, pp. 92-91. 

$ Iron Age, vol. 162, No. 17, Oct. 21, 1948, p. 118. 

€ Work cited in footnote 62, p. 118 


€ Davey, J. C., Venezucia —the Guayana Highlands: Mining Mag. (London), vol. 73, No. 3, Sep- 
tember 1945, pp. 137-151. 
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Rail facilities from the mine to the new river port, Palua, and an 
ocean-loading installation at Puerto Hierro were described in Minerals 
Yearbook, 1947 (p. 624) and Minerals Yearbook, 1946 (pp. 1602- 
1603). 

Oliver Iron Mining Co., mining subsidiary of U. S. Steel Corp., has 
concessions covering, among others, the La Piacoa deposit (formerl 
known as Colon Mines), near the head of the Orinoco Delta and El 
Parido (Cerro Bolivar) deposit, south of Ciudad Bolivar. La Piacoa 
was classed by Davey P among the medium-grade deposits of 
Venezuela in rolotring to the previous estimate of reserves by Zuloaga 
and Tello ** of 600,000,000 tons averaging 45.7 percent iron content. 
El Parido, at the western extremity of the known iron deposit area of 
Bolivar State, was discovered in 1948, reportedly, and data are not 
yet available as to its economic possibilities. . 

Zuloaga and Tello, from their field work of 1939, cited above, 
estimated the reserves of the Orinoco iron deposits in northern Bolivar 
State and the Amacuro Delta Territory to the east to be over 
1,000,000,000 tons available above river level. There have been wide- 
spread discoveries since this estimate was made. Although known for 
iron occurrences since 1883, when the Orinoco Iron Co. was formed, 
and long recognized as & possible major source of open-pit iron ore 
close to water transportation, large-scale development of the Imataca 
region was delayed until the inroads of World War II demand on 
sources close to the steel centers made it apparent that new supplies 
would be needed within a relatively few years. Up to 1945, according 
to Davey, only a small part of the area had been prospected. * La 
Represalia, a high-grade deposit reported % to contain 7,000,000 tons 
of 68-percent iron content in the exposed outcrops, was discovered in 
1939 a few miles south of the Orinoco River in Delta Territory. 
Manoa, some 40 miles to the east and similar in grade and reported 
tonnage, was discovered in 1887 and was a producer, at times, from 
1901 to 1913. The Iron Hat deposit, farthest east, was discovered 
in 1944. 

% Work cited In footnote 64, p. 147. 
* Zuloaga, G., Tello, M., Exploracion Prelimin: TUE la Sierra Imutaca 8th Am. Scl. Cong., vol. 4, 1940, 


pp. 717-735 (Dept. of State, Washington, D. C., 1942) 
© Work cited in footnote 64, p. 150. 


lron and Steel 
By NORWOOD B. MELCHER 


GENERAL SUMMARY 


HE steel industry in 1948 experienced its highest peacetime market 

demand. The industry operated at an average rate of 94 per- 

cent of capacity during the year, a rate above that for 1945—47 
but lower than for any year, 1941-44, inclusive. The lower rate was 
partly explained, however, by production-capacity increases duri 
1948 approximating 3 million tons. The 88,640,470 net tons produce 
was exceeded only in the peak war years 1943-44. Moreover, the 
conversion loss from ingots to finished steel products was lower than 
in any previous year; and shipments of steel products, amounting to 
65,973,138 net tons, set an Stee high. At no time in 1948 could 
the steel industry meet the full demand for steel products. The 
highest rate of steel production was attained during the fourth quarter. 
There were indications, however, during the latter months of the year 
that the demand for steel by desperate buyers, apparent in 1947 and 
early in 1948, was coming to an end. For example, conversion 
transactions, which prevailed in 1948 and earlier, had eclined sharply 
at the end of the year. Under conversion agreements—a practice 
undertaken only during severe shortages—consumers buy steel in- 
gots, at prices that early in 1948 reached $100 and more per net ton, 
and employ a company with rolling facilities only to roll the ingots 
into desired shapes. During recent experience, this practice cost 
consumers up to $250 per ton for steel products. 

The gray market, where steel products were purchased at prevailing 
rates and resold at exorbitant prices, became relatively unimportant 
late in the year. 

The automotive industry was the largest single consumer of steel 
products during 1948, as in 1947. That industry, with a production 
of 3,909,270 passenger cars and 1,376,155 trucks, used 10.2 million 
tons of steel products or more than 15 percent of the total consumed 
during the ycar. The demand for passenger automobiles during 1948 
was phenomenal; and it was impossible, in most instances, for buyers 
to obtain immediate delivery on any but the highest-priced models. 
The production performance in 1948 was only slightly less than in the 
record year 1929. At the close of the year it appeared that the indus- 
try would experience this high demand for at least another year and 
thus would do much to maintain a high steel-production rate in 1949. 
In view of the casing of requirements for steel in some other industries, 
the automobile industry undoubtedly will use an even higher propor- 
tion of total steel than in 1948. The data on shipments of steel prod- 
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ucts to the automobile industry as well as those that follow are from 
the records of the American Iron and Steel Institute. The con- 
struction industry obtained more steel, as well as other construction 
materials, in 1948 than in 1947. This, plus increases in available labor, 
resulted in a 26-percent greater construction rate (in terms of dollars) 
and a substantial increase in physical volume. The value of new 
construction was 17.7 billion dollars during 1948, or 26 percent more 
than in 1947. This high rate, however, resulted from large construc- 
tion activity during the first and second quarters of 1948, which were 
above the similar periods of 1947. After the second quarter of 1948, 
construction dropped progressively during the rest of the year, and in 
the fourth quarter it decreased considerably below that which would 
be expected as a seasonal decline. Many construction materials were 
available in adequate quantities by the end of 1948, but iron and steel 
products were still in short supply. Including contractors’ products, 
such as plumbing and heating equipment, the construction industry 
obtained 9.8 million tons in 1948 or 15 percent of the total shipments. 
The container industry —the third largest—used slightly more steel 
in 1948 than in 1947, as did the railroads, the fourth largest consuming 
industry. Rails represented the largest tonnage of steel used by the 
railroads, with freight cars second in 1948—a reversal of the use pat- 
tern from 1947. The production of freight cars in 1948 totaled 114,204 
compared with 80,711 in 1947. 


Salient statistics of iron and steel in the United States, 1944—48, in net tons 


FP o e E 


Pig iron: 
Producciones 61,003,759 | 53, 224, 213 58, 327, 231 60, 073, 140 
Shipments.. -a-a-a-a 60, 995, 977 | 53, 265, 353 58, 367, 510 | 60,051, 350 
Kee o SE , 778 3 21, 433 14 32, 624 219, 253 
EtpOorts AA erter 162, 478 90, 833 40, 202 7, 032 
Steel: 3 NS E e ecce 
Production of ingots and castings 
Open-hearth: 
E A 79, 168, 294 | 71,069, 876 | 60, 112,300 | 76, 209, 268 78, 714, 852 
E AA Der ees ene EE 1, 195, 659 869, 726 599, 663 664, 525 625, 305 
pum -———— Hr 5, 039, 023 4, 305, 318 3, 327, 737 4, 232, e 4, 243, 172 
rüciDle A AAA 25 24 1 
Electric. ................ LLL LLL. 4,237,699 | 3,456,704 \ 2, 563, 024 { 3, 787, 717 ) 5,057, 141 
Totakes casitas aos 89, 641, 600 | 79, 701, 648 | 66, 602, 724 | 84, 804, 071 88, 640, 470 
Capacity, annual................ LLL LLL. 193, 854, 420 | 95, 505, 280 | 91,890, 560 | 91,241,250 | 94, 233, 460 
Percent of capacity.....-..-...---.---..--- 95. 5 83.5 72.5 93.0 94. ] 
Production of alloy steel: 
at ERR 477, 498 542, 904 550, 097 519, 933 617,378 
Other than stalnlesg 10, 155, 588 8, 104, 807 5, 527, 098 6, 908, 298 7, 863, 736 
ToU]. EE 10, 633, 086 8, 647, 711 6, 077, 105 7, 428, 231 8, 481, 114 
Shipments of steel products: 
For domestic consumption. ........... 59, 267, 961 | 53, 448,897 | 45, 763, 761 | 58,850,458 | 62, 728, 250 
For export... Soc olus nuce omes 4. 925, 198 3, 793, 343 3, 011, 771 4, 206, 692 3, 244, 888 
Total- cuis A ace Er 64, 193, 159 | 57, 242, 240 | 48, 775, 532 | 63,057, 150 65, 973, 138 


! Corrected figure. 
1 American Iron and Steel Institute. Capacity figures Dec. 31 from A I. S. I. Form 7. 
! Average annual capacity as of Jan. 1 and July 1. 
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The first major change in the pricing structure of iron and steel 
was effected in 1948 in reverting from the multiple basing-point 
system, which had been in effect since 1924, to the f. o. b. mill price. 

his change was made as a result of a United States Supreme Court 
decision in 1948, ordering cement companies to abandon a similar 
pricing system. In March 1947 the Supreme Court agreed to review 
the Federal Trade Commission findings that numerous cement pro- 
ducers had conspired to restrict competition by the use of a delivered 
price system. On April 26, 1948, the Supreme Court ordered the 
cement companies to cease and desist quoting or selling cement on 
the multiple-basing-point delivered-price system or to discriminate 
among customers by charging different mill net prices on orders going 
to different destinations. The steel industry decided that the cement 
decision would also apply to it and was prompt in converting to an 
f. o. b. mill price system. Iron Age* pointed out that steel was sold 
exclusively on an D o. b. mill basis, before 1880. During that year 
the Pittsburgh plus system of pricing was first introduced by the 
Carnegie Steel Co. Under this new system, all steel, regardless of 
the location of the producing plant, was sold at a price equivalent to 
the Pittsburgh price plus the equivalent freight rate from Pittsburgh 
to the point of consumption. This system continued until 1924 
when it was outlawed. "Thereafter, the multiple-basing-point sys- 
tem was introduced. Under this system, the consumer paid the 
quoted price at his nearest basing point, plus the equivalent freight 
rate from that point to his plant. This system continued until July 
1948, when the present f. o. b. mill price was accepted by the industry. 
Many companies, both producers and consumers, dissatisfied with 
the new pricing system, have requested Congress to enact legislation 
that would authorize the steel industry to change back to the basing- 


FIGURE 1.— Trends in production of pig iron and steel ingots in the United States, 1850-1948. 
! Brown, D. I., F. O. B. Mill: Iron Age, vol. 163, No. 1, Jan. 6, 1949, p. 170. 
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point system. The Senate referred the problem for further study to 
a subcommittee of its Interstate and Foreign Commerce Committee. 

Steel production was restricted somewhat during 1948 by work 
stoppages, particularly at coal mines, and by shortages of steel scrap. 
Approximately 1 million tons of steel production were lost owing to 
work stoppages at coal mines during April and July. Purchased 
scrap, although being used in record high tonnages throughout 1948, 
failed to meet total demands; and the composite price, as published 
by Steel, continued to increase during the year. An all-time high of 
$43.33 per long ton was reached in August, and this rate continued 
until October, when a slight decline to $43.25 was recorded; this 
price continued for the balance of the year. Receipts of iron ore at 
furnaces were limited by Great Lakes shipping capacity, and man- 
ganese ore became increasingly tight during the year. However: no 
substantial tonnage of steel production was lost owing to shortage 
Si these materials. Imports of iron ore in 1948 were the largest 1n 

istory. 

The steel industry operated on & 40-hour-week basis during 1948, 
and the average weekly earnings for steel workers increased. Wages 
in January averaged $60.58 per week and reached a high of $67.02 
in October but dropped to $65.73 in December. 


PRODUCTION AND SHIPMENTS OF PIG IRON 


Domestic production of pig iron, exclusive of ferro-alloys, increased 
3 percent over 1947 but was nearly 1 million tons less than in 1944, 
the record year. Pennsylvania and Ohio retained the same relative 
position with respect to pig-iron production and for the fourth con- 
secutive year, produced 30 and 21 percent, respectively, of the total. 
Of the pig iron manufactured in 1948, it is calculated that 2,358,000 


Pig iron produced and shipped in the United States, 1947—48, by States 


Shipped from furnaces 


State 1947 1948 
1947 (net 1948 (net 
tons) tons) 
Net tons Value Net tons Value 
Alabama................- 4,013, 771 | 3,928,007 | $110, 436, 827 | 3,980,677 | $145, 358, 582 
canone lao 361, 659 453, 376 375, 113 
olorado. ...............- 
Texas Eu MA 2,528,516 | 1,915,386 |4( 72 511,626 [112 530,372 Ur 121, 033, 803 
AD EEN 
Minnis... 2.2022. ee 5, 512, 781 173, 679, 369 5, 503, 437 196, 586, 808 
Indiana........--...-.--.- : 195, 211,140 | 6,496,421 | 245,945, 553 
Kentucky................ 1) . 799, 287 | 
Maryland. ............... 2, 805, 936 (1) 
Massachusetts............ l 140, 575 (1) 
Michiean. -2-0-0000 (1) 1, 534, 911 (5) 
M innesota................ l 557, 252 1 
New York................ 101, 204, 575 3, 744, 341 122, 440, 520 
ORM ic er iu eue 380, 383, 106 | 12, 367, 227 469, 653, 906 
Tenney ven PNE 531, 716, 815 | 17, 750, 295 651, 136, 537 
ennessee...............- 
West Virginia. ......... (1) 1, 465, 506 () 
A MI A AA 
Undistributed 1......... [consonancia 205, 515, 205 |............ 219, 966, 128 
Total... zu 60, 073, 140 | 58, 367, 510 |1, 770, 658, 663 | 60, 051, 350 | 2, 232, 121, 837 


! Data that may not be shown separately are combined as ''Undistributed.'' 
883326—50— —43 
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tons, valued at $87,647,000, were made from 4,634,416 tons of foreign 
ore from Africa, Brazil, Canada, Chile, Cuba, India, Mexico, Palestine, 
and Sweden. Domestic ore (88,684,594 tons) and sinter (16,139,976 
tons) and 8,572,591 tons of miscellaneous materials were reported 
used in the manufacture of 57,715,140 tons of pig iron. In addition, 
1,440,494 tons of home scrap and 142,743 tons of flue dust were con- 
sumed in making pig iron in 1948. | 

Shipments of pig iron increased 3 percent in quantity and 26 
percent in value over 1947. The values given in the accompanying 
table represent the approximate amounts received for the pig iron, 
f. o. b. furnaces, and do not include freight costs, selling commissions, 
and other items normally included in market prices for pig iron as 
published by trade journals. 


Pig iron shipped from blast furnaces in the United States, 1947-48, by grades 


*1948 
Grade Value 
Total A verage 

Foütldfy APA 3,156, 157 3 2,759,989 | $110, 686, 035 $40. 10 
(EE 1, 742, 756, 234 37.08 
Bessemer................-...- 268, 311, 270 37.76 
Low-phosphorus.. ............ 17, 250, 121 44.33 
alleable........... doti e 87, 492, 509 37 
All other (not ferro-alloys).... , 625, 668 40 30 
Total..----.------------ 58, 367, 510 |1, 770, 658, 663 : 60, 051, 350 |2, 232, 121, 837 37.17 


Metalliferous Materials Used.—The production of pe iron in 1948 
required 109,458,986 short tons of iron ore, sinter, and manganiferous 
iron ore, 3,073,224 tons of mill cinder and roll scale, 3,997,172 tons of 
open-hearth and Bessemer slag, 1,460,096 tons of purchased scrap, 
and 42,099 tons of miscellaneous materials—an average of 1.965 tons 
of metalliferous materials (exclusive of home scrap and flue dust) per 
ton of pig iron made. 

Alabama furnaces used red hematite from the Birmingham district, 
Alabama; brown ores from Alabama and Georgia; and some hematite 
from Missouri and the Lake Superior region. Pyrites cinder from 
Tennessee &nd Virginia and foreign iron ore from Brazil and Sweden 
were also used. omestic manganese-bearing ores were used in 
addition to foreign material from Africa, Chile, India, and Mexico. 
Because of the preponderance of relatively low-grade ore used in the 
Alabama furnaces, the consumption of ore per ton of pig iron is higher 
than in any other State. 

The furnace at Fontana, Calif., used iron ore from the Eagle Moun- 
tain and Vulcan mines, California, and from the Excelsior mine, Utah. 
The manganese ore used came from Mexico. 

The iron ore consumed in furnaces at Pueblo, Colo., originated 
from the Blowout mine, Iron County, Utah, and the Sunrise mine, 
Platte County, Wyo. Ferruginous manganese ore from the Boston 
Hill mine, Grant County, N. Mex., was also used. 

The blast furnaces at Sparrows Point, Md., used domestic iron ore 
as well as ore from Africa, Chile, Cuba, and Sweden. Manganiferous 
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ores from Africa, Palestine, and South Africa and domestic ore from 
the Cuyuna range in Minnesota were used. 

Blast furnaces in Illinois, Indiana, Kentucky, Michigan, and 
Minnesota used Lake Superior iron ore and manganiferous iron ore 
exclusively. West Virginia furnaces used Lake Superior iron ore 
from mines in Canada and the United States. 

The Everett, Mass., blast furnace used iron ore from Africa and 
Sweden as well as from the Lake Superior region. 

In New York the blast furnaces in the Buffalo district used mag- 
netite from the Mineville district in New York and hematite from the 
Lake Superior district (United States and Canada) as well as manganif- 
erous ores from Minnesota. The Troy furnace consumed magnetite 
from the Chateaugay mine at Lyon Mountain, N. Y., and manganese 
ore from South Africa. 


Blast furnaces (including ferro-alloy blast furnaces) in the United States, 1947-48 
[American Iron and Steel Institute] 


Dec. 31, 1947 Dec. 31, 1948 
State EEN KEE EC 
In blast Out of blast Total In blast Out of blast Total 

Alabama. .........------- 19 1 20 19 1 20 
California................. | S esce ERE 1 soso ae ts ] 
Colorado. ................- a Y A Ee owes 4 e ere ees 4 
o 25 2 eres tee 20 1 21 21 1 22 
Indiana................... 20 2 22 20 2 22 
Kentucky ...............- s A at 3 ^N) NEIN RO 3 
Maryland. ............... 7 1 8 Behe 8 
Massachusetts. ........... A eater 1 o o cat 1 
Michigan. ................ perm 5 ¿AAA 6 
Minnesota... r éi EE 3 «M EE 3 
New York...............- 15 1 16 16 EE 16 
BT EE 46 1 47 A 49 
Pennsylvania............. 72 2 74 72 4 76 
Tennessee. ..............- 2 1 3 2 1 3 
RR A cus a EEN 2 A METTRE SENSE 2 
E AS et eeeewe 4 AAA 4 7 AER 5 
Virginia... | Mj EE ] Dlacao agita 1 
West Virginia............. - MNA EDS 4 AN AAA 4 
Total......-.------- 229 10 239 237 9 246 


Ohio blast furnaces consumed magnetite sinter from New York and 
domestic and Canadian hematite from the Lake Superior district. 

Most of the ore consumed in western Pennsylvania furnaces came 
from the Lake Superior district. Furnaces in the eastern part of the 
State used some Lake ore and some magnetite ore from New Jersey, 
New York, and Pennsylvania. Eastern Pennsylvania furnaces used 
iron ore from Africa, Chile, Cuba, and Sweden, and western Pennsyl- 
vania used foreign ores from Canada only; small quantities of pyrites 
cinder (both domestic and foreign) were used at eastern Pennsylvania 
furnaces. 

Texas blast furnaces used brown iron ore from eastern Texas and 
manganese-bearing ores from both domestic and Mexican sources. 

Utah furnaces used semialtered magnetite from the Iron Mountain 
mine near Cedar City, Utah; some of it was sintered before being used. 
Manganiferous ores from Nevada and Utah were also employed. 
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Foreign iron and manganiferous iron ore consumed in the manufacture of pig 
iron in the United States, 1947-48, by sources of ore, in net tons 


Source 1947 1948 Source 1947 1948 
Afríca. _....-.....-...--.- 88, 045 342, 354 || Mexico................... 48, 787 162, 318 
Australia. ................ 1,558 |............ Newfoundland........... 14, 141 |............ 
CH A EE 49, 870 || Palestine.................]............ 10, 376 
Cansda...... voee e ruo 765, 620 484,839 || Sweden................... 323, 016 904, 215 
CONG ANM DP 1, 898, 732 2,677,610 || Unclassified.............. 10, 392 665 
Cuba. EE 125, 412 , 846 


jp AAA  —— 323 Total............... 3, 275, 703 4, 634, 416 


PRODUCTION OF STEEL 


Steel production increased 4 percent in 1948 over 1947, while 
capacity increased 3 percent. Capacity, at the end of 1948, totaled 
94,233,460 tons, second only to the peak reached in 1945. Of the 
total tonnage of steel ingots and castings produced in the United 
States in 1948, 89 percent was made in open-hearth furnaces compared 
with 91 percent in 1947. Five percent was made in Bessemer con- 
verters as during the previous year, and 6 percent was made in electric 
furnaces compared with 4 percent in 1947. Included in the electric 
furnace production is an extremely small quantity of steel made in 
crucible furnaces, which amounted to only 18 tons in 1947 but was not 
measured separately in 1948. 

In 1948, 89.8 percent of domestic steel output was made in furnaces 
in the Northeastern district, 4.9 percent in the Southern district, and 
5.3 percent in the Western district, compared with 90.3, 4.6, and 5.1 
percent, respectively, in 1947. 

The data concerning steel production used by the Bureau of Mines 
are furnished by the American Iron and Steel Institute. The output 
from steel foundries that do not produce steel ingots is not included 
in the production data. 


Steel capacity, production, and percent of operations, 1944-48, in net tons ! 
[American Iron and Steel Institute] 


Production 
Electric 
Percent of 
Crucible mo e Total capacity 

25 | 4,237,699 | 89, 641, 600 95.5 

24 3,456, 704 | 79, 701, 648 83.5 

(4) 2, 563, 024 | 66, 602, 724 72.5 

18 3,787,717 | 84, 894, 071 3.0 

(4) 5,057, 141 | 88, 640, 470 9.1 


'The figures include only that portion of the capacity and production of steel for castings used by foundries 
which were operated by com es producing steel ingots. 

! Capacity figures from A. L 8, I. Form 7. 

! Average annual capacity as of Jan. 1 and July 1. 

‘Included with “Electric and all other.” 
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Open-hearth steel ingots and castings manufactured in the United States, 1944-48, 
by States, in net tons ! 


[American Iron and Steel Institute] 


State 1944 1945 1946 1947 1948 
New England States... 444, 101 432, 601 367, 868 428, 651 454, 524 
New York and New Jerag 4,365, 108 | 3,813,333 | 3,242,138 | 4,213,369 | 4, 277, 040 
Pennsylvani8..i.ue.cue gé e éiere 24, 677, 513 | 21, 194, 721 | 17, 495, 219 | 22, 911, 984 |23, 648, 314 
ei A cR 15, 011. 818 | 13,402, 084 | 11, 446, 783 | 14,026, 978 |14, 045, 722 
INGIADA A OCEAN OR SN pow ERN. 10, 925,049 | 10.237, 621 | 8,359,305 | 10, 128, 496 |10, 453, 975 
A 2 cured A Ed AR 6, 496, 338 | 5,812,286 | 4,851,975 | 6,206,370 | 6, 269, 723 
Other Gates... 18, 444,026 | 17,046, 956 | 14, 948, 675 | 18, 957, 945 120, 190, 859 


pic A ((———— n 80, 363, 953 | 71, 939, 002 | 60, 711, 963 | 76, 873, 793 |79, 340, 157 


! Includes only that portion of steel for castings produced in foundries operated by companies manu- 
facturing steel ingots. 


Bessemer-steel ingots and castings manufactured in the United States, 1944—48, 
by States, in net tons ! 


[American Iron and Steel Institute] 


State 1944 1945 1946 1947 1948 
A A aM 2,207,176 | 1,930,956 | 1,447,825 | 1,981,428 1, 936, 873 
Pennsylvania. ............- E ACI 1, 645, 247 | 1,388, 284 | 1,143,388 | 1,345, 412 1,355, 934 
E AAA dE dee 1, 187, 500 986, 078 736, 524 905, 703 950. 365 
Totaka cocco eu AS 5,039,923 | 4,305,318 | 3,327,737 | 4, 232, 543 4, 243, 172 


! Includes only that portion of steel for castings produced in foundries operated by companies manufac- 
turing steel ingots. 


Steel electrically manufactured in the United States, 1944-48, in net tons ! 


[American Iron and Steel Institute] 


Year Ingots Castings Total Year Ingots Castings Total 
1944........ 22] 4,131, 703 105, 096 4, 237, 699 || 1947............ 3, 680, 500 107, 217 3,787,717 
1945 ...........|] 3,381,078 75,026 3, 156, 704 1048 occ eco 4, 973, 611 83, 530 | 25,057, 141 
1946. ........... 2, 479, 064 83, 960 | ? 2, 563, 024 


! Includes only that portion of steel for castings produced in foundries operated by companies manufac- 
turing stcel ingots. 
? [ncludes a very small quantity of crucible steel. 


Alloy Steel.—The steel output for 1948 includes 8,481,114 net tons 
of alloy-steel ingots and castings, which represents 10 percent of the 
total compared with 9 percent in 1947. This figure includes steels 
in which the minimum of the range specified, in one or more of the 
elements named, exceeds the following percentages: Manganese, 
1.65 percent; silicon, 0.60 percent; copper, 0.60 percent, or aluminum, 
boron, chromium, cobalt, columbium, molybdenum, nickel, titanium, 
tungsten, vanadium, zirconium, and other alloying elements, any 
percent. The output of alloy stecls in 1948 increased 14 percent over 
1947, whereas total steel increased only 3 percent. Of the alloy steel 
produced i in 1948, 74 percent was made in basic open-hearth furnaces, 
2 percent im acid open-hearths, and 24 percent in electric furnaces 
and crucibles. None was produced in Bessemer converters. 
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Electric furnaces produced proportionately less alloy steel in 1948 
than in 1947; only 40 percent of the steel made in electric furnaces 
was alloy compared with 47 percent in the previous year. "Typically, 
steels with higher alloy content are made in electric furnaces and 
steels with lower content by the open-hearth process. 


Alloy-steel ingots and castings manufactured in the United States, 1944-48, by 
processes, in net tons ! 


[American Iron and Steel Institute] 


Process 1946 1947 1948 
Open hearth: 
E EE a 6, 494, 627 5, 572, 353 4, 325, 657 5, 520, 540 6, 285, 054 
C 2s ROT PP Ry Ne Hie taco See eet ek he 515, 662 274, 889 115, 711 128, 754 128, 915 
TUCTON@ oa bi RET 23 18 = 
He ee qued d UE 3,622,774 | 2,800,451 |} 1:635,827 | 1,778,937 | 2,067, 145 
Kr d BEE 10, 633, 086 8, 647, 711 6, 077, 195 7, 428, 221 8, 481, 114 


! Includes oup that portion of steel for castings produced in foundries operated by companies manufac» 
turing steel ingots. 


Metalliferous Materials Used.—During 1948 steel furnaces used 
3,808,155 net tons of domestic iron ore and 1,064,513 tons of foreign 
ore; the latter originated in Brazil, Canada, Chile, Spanish Morocco, 
and Sweden. Also used were 1,114,032 tons of sinter made from both 
foreign and domestic ores. Scrap and pig iron used in steel furnaces 
in 1948 totaled—99,757,885 net tons. de f this, 52 percent was pig iron, 
25 percent home scrap, and 23 percent purchased scrap. Both charge 
ore and feed ore are employed in the basic open-hearth process. 
Charge ore is used to add oxygen to the charge before it is melted. 
This ore should be low in combined and uncombined moisture, silica, 
and fines. Ore with a high silica content requires large additions of 
limestone &nd consequently produces large volumes of slag, which 
reduces furnace efficiency. Iron-ore sinter has been found to be a good 
charge ore in open-hearth practice. 

Feed ore, which is added to the heat during the working period, 
should be hard, dense, coarse, and low in moisture. Although moder- 
ately high silica ore can be used as feed, it is undesirable as a charge 
ore caus. of the large quantity of slag resulting. Lump ore, which 
is preferred as a feed ore, is high-priced, and the supply is limited. 
The Vermilion range in Minnesota is the largest single source of this 
grade in the United States. 
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Metalliferous materials consumed in steel furnaces in the United States, 1944-48, 


in net tons 
Iron ore Manganese ora Iron and steel scrap 
—X—————-—- ; —————————| 5. Ferro- 
Year Sinter Pig iron 
Domes-| For- alloys Pur- 
Domestic! Foreign tic eign Home chased 
1944..........| 4, 629, 102 12, 562| 1, 586, 654]  2,177| 9, 321/54, 104, 677| 1, 648, 000|29, 422, 868/18, 193, 639 
1945... exe 3, 793, 562 24, 465, 1,291, 929 1, 915 7, 245/46, 596, 855) 1, 388, 000/265, 236, 910;17, 919, 602 
1946........... 3,117,774 446, 611 769, 640 2, 364 2, 110/38, 443, 934| 1,044, 000/19, 868, 551/16, 513, 487 
1947........... 3, 795, 886)  509,191| 1,134, 612, 12,080) — 3, 6512150, 177, 381|! 1,250, 000/23, 993, 919,20, 791, 449 
1948........... 3, 808, 155, 1,064, 513| 1,114,032; 2,698; 4, 159/52, 177, 785| 1, 300, 000/24, 689, 629 22, 890, 571 
1 Corrected figure. 


CONSUMPTION OF PIG IRON 


Consumption of pig iron in 1948 increased 3 percent over 1947. 
Pig iron, a product of the blast furnace, is a semiraw material; and, 
except for a small quantity used in direct castings, moves to steel- or 
iron-melting furnaces for further refining, alone or mixed with other 
ingredients. In 1948, 87 percent of the pig iron went to steel-making 
furnaces (open-hearth, Bessemer, and electric) to be processed into 
steel. Direct castings took 4 percent; and the remaining 9 percent 
was consumed in iron-making furnaces, of which the cupola is the 
most important. Gray-iron foundries used 3 percent less pig iron in 
1948 than in 1947, but this was 9 percent of total pig iron in 1948, as 
in 1947. 


Consumption of pig iron in the United States, 1945-48, by type of furnace 


1945 1946 1947 1948 


Type a furnace 
oFequipmen Percent Percent Percent 
Net tons | of total] Net tons |oftotal| Net toms | ortotar| Net tons Let total 


H ee ee EH EH H H —— —Ó— 


Open-hearth `. JI 41,682, 581 78. 


8.4| 34, 608, 053 76.8} 45, 338, 462 77.8| 47,267, 334 78.8 
Bessemer. ......... 4, 790, 817 8.9 3, 722, 756 8.3 4, 711, 581 8.1 4, 778, 137 8.0 
Electric. ............ 163, 457 A 113, 125 .3 127, 338 .2 132, 314 .2 
Cupola.... ......... 4, 084, 091 7.7 4, 612, 704 10. 2 5, 438, 727 9.3 5, 280, 957 8.8 
A a os ae a 
A EE ) 433, 953 .8| 356,436 .S| 413,900 .7| 368,003 6 
Crucible.. ......... 552 (1) 985 (1) 1,312 (1) 1,013 (^) 
Puddling . ........ 22,725| (0) 14,506,  (!) 16,573| Q) 14,979| (1) 
Direct castings ...... 2, 049, 001 3. 9 1, 641,874 3.6 2, 241, 789 3.9 2, 183, 572 3. 
Miscellaneous... ]|...... .....]...-.... 1,191| () 1,073|  (!) 95| (!) 
"Total, 53, 187, 177 100. 0| 45, 071, 630 100.0| 58,290,755 100.0| 60, 026, 404 100. 0 


! Less than 0.05 percent. 


Plants using pig iron in 1948 were located in all 48 States and in 
the District of Columbia, but consumption is concentrated largely in 
the steel-making centers of the North Central, Middle Atlantic, 
and the Southeastern States. These areas in 1948 used 95 percent 
of the pig iron; Pennsylvania (the leading consumer) took 29 percent 
of the total and Ohio (the second largest consumer) 19 percent. 
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Consumption of pig iron in the United States, 1945-48, by States and districts 


— o L——————Á——L—————— 


State and district Con- 
sum- 
ers 
Connecticut.................. 61 
A EE 16 
Massachusetts................ 103 
New Hampshire.............. 16 
Rhode Island................. 12 
Vermont. ................... 12 
Total New England....| 220 
Delaware LL... 8 
New Jeräeg). 81 
New York.................-.- 197 
Pennsylvania !............... 434 
Total Middle Atlantic.. 720 
Alabama. .................... 69 
District of Columbia......... 
ntucky tl... 24 
Maryland LL. occ 
Florid cua a 18 
ta ll. 52 
Mississippl................... 6 
North Carolina...........:... 48 
South Carolína............... 17 
ennessee .............-.2--.- 55 
ër at EECH 
West Virginia. ............... 25 
Total Southeastern..... 396 
ÁrkansaS...........- ee e 
Louisiana. .....-....-........ 13 
Oklahoma...............-.... ] 
Js 22. .2222c2222422C4 E 42 
Total South Central.... 72 
Minois 1... slo cocus lois 225 
Indiana. lile i2smewe 142 
AA cleats te 56 
Lei EEN 24 
Nebraska. ......-...---.------ 13 
MICHIGAN AN 189 
Wisconsin...................- 122 
Minnesota. ..........--.....- 63 
Missouri. .................... 56 
North Dakota................ 1 
South Dakota... 1 
s RAAS EE eee Se tae 339 


SS IL ——— 


Arizona. ooo 
Nevada. cde eios cetus | 4 
Song Mexico. ................ 
oktado ooo 
Utah } 28 
EN, d SEET 
Wyoming.................... 4 
Montans. clim mene rua 
Total Rocky Mountain. 36 
de A Rc EIS 31 
Washington .................. 40 
California 1................... 137 
Total Pacific Coest..... 208 


1945 


Net tons 


2, 598, 306 


7, 944 


4, 426, 898 
6, 543, 439 
83, 412 


13, 532 
Ié 228, 616 


Undistributed AAA [eno [m re n ne A DEE 


1946 1947 1948 
Con- Con- Con- 
sum- | Net tons | sum- | Net tons | sum- | Net tons 
ers ers ers 
55| 88,307} 58| 92,114 5| 73,173 
16 10,267 15| 14111 15 14, 882 
ə | 154,65 ol 109,258 | 100 | 219,453 
15 " 992 16 5,771 16 4,178 
10 | 28,339 12 | 31,036 11 i 
12 9,411 14 10, 007 14 7,687 
202 | 296,970| 213 | 352,297 215| 342,893 
Ex dro eed cirea 
{ zo |} 202, 498 { 7a |} 312,845 { Si ) 374, 384 
179 | 2,201,586 | 172 | 2,966,882 | 174 | 2, 048, 785 
354 |13, 120,922 | 349 |17, 287, 166 | 401 117,667, 350 
617 |15, 615,006 | 604 120,566, 893 | 662 |20, 990, 519 
66 | 2, 568, 276 69 3, 356, 612 74 3, 500, 614 
| 24 h, 629,314 |} 24 |$3, 180,317 |} 25 |13,640, 266 
17 M is 
{ lp eses i$] am 151) 38,565 
8 2, 256 8 2, 596 8 2, 271 
50| 28423 | 47 | 27,466 | 4 | 20,482 
17 7, 16 9, 169 14 9, 404 
{ 52 |} 197,055 ( 53 |) 254,202 ( 53 |) 265,838 
25 1,115,785 | 25 | 1,379,112 | 26 | 1,585,755 
386 | 6,612,070 | 379 | 8,216,999 | 387 | 9,063,195 
Ah 4» 4h  — |( 4 
12 5, 620 11 8,766 4 12 7, 025 
9 
37| 54,138] 37] 120,091 38 | 230,947 
63 | 59,758 | 61 | 125,857 ol 237,972 
208 | 3,716,293 | 208 | 4,782,722 | 216 | 4,809,697 
126 | 5,356,288 | 128 | 6,810,122 | 137 | 7,075, 885 
58 | 104,744 54 98, 116 30 91, 291 
2 
| E 16, 901 i 14, 041 i 24, 410 
16 6 
115 |}2,275,887 |{ 187 [10,737,764 || 157 Il 970, 528 
61 | 443,861 59 | 445,584 58 | 458,139 
52 | 93,208] 51 | 80,926| Al 87,654 
(d SA 25|[ | 235 
297 | 9,162, 118 | 299 |11,674,075 | 327 |11, 633, 581 
1, 127 |21, 169,706 | 1,117 |26, 643, 575 | 1, 169 |27, 160, 420 
5 1, 022 4 1,215 4 1, 251 
26 | 761,468 | | 26 | 1,511, 704 30 | 1, 583, 437 
2 315 
4 1,547 5 3, 041 2 4 
4 320 
35 | 764,037 |  35|1,515,960 | 42 | 1,685,327 
343 an 31 alt 261) 2 cco lf 23 
{ M } 33, 795 { A } 17,812 ( 2 } 20, 849 
123 | 520,288 | 116 | 635,164 | 111 | 625,229 
186 | 554,083 | 173 | 652,976 | 163 | 640,078 
7| 216,198 |.......].......... 
2,883 2,616 |45,071,630 | 2, 589 |58, 290, 755 2,701 |60, 026, 404 


Total United States. ...| 2, 883 |53, 187, 177 


! Tn 1947 some pig iron consumed in California, Illinois, Kentucky, Maryland, New Jersey, Ohio, and 
Pennsylvania—not separable—is included with ‘‘Undistributed.” 
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PRICES 


The average value of all grades of pig iron given in the accompany- 
ing table is compiled from reports of producers to the Bureau of Mines. 
The figures represent value f. o. b. blast furnaces and do not include 
the value of ferro-alloys. The general average value for all grades of 
pig iron at furnaces was $37.17 a net ton in 1948 compared with 
$30.34 in 1947. 


Average value per net ton of pig iron at blast furnaces in the United States, 
1944—48, by States 


State 1948 

Alabama...... — A weebamewas ees $17.34 $18. 39 $36. 52 
California, Colorado and Utah....................... 19.04 19. 49 40. 93 
A A Ea RED E a Sue t eu irai Ne rend 20. 92 22. 98 35. 72 
Indiána Li oa inm a REED RE EA RN EE ER . 23.11 37. 86 
O euh A eaa eue 17. 60 (1) 
eeh, dd iz 22.83 32.70 
ODIO A E eure meee A ds 22. 99 37.98 
PenusyIvaAnlB... sedate sewn eae y nde ee 22.37 36. 68 
Other States 32. e eege geed unu n crm eens 20. 48 38. 77 

A A 22.01 37.17 


! Included with “Other States.” 
2 Comprises Kentucky, Maryland, Massachusetts, Michigan (1917-48 only), Minnesota, Tennessee, Texas, 
Virginia, and West Virginia, 


The average monthly prices of foundry, Bessemer, and basic pig 
iron at Valley furnaces and foundry pig iron at Birmingham furnaces, 
according to published market quotations, are summarized in the 
accompanying table. 


Average monthly prices per net ton of chief grades of pig iron, 1947-48 
[Metal Statistics, 1949] 


Foundry pig Foundry pig Bessemer pig | Basie pig iron 
iron at Birming- | fron at Valley | iron ut Valley | at Valley fur- 
Month ham furnaces furnaces furnaces naces 


————— | —— | ——— | —————— d—ÓM | £€—————— d———Ó——— 


ENT diu eere din Ub uc EIE $24.00 | $32.28 | $27.23 | $35.06 | $27.68 | $35.51 | $26.79 | $31. 62 
KEIER Ae eee na aec EE 24.00 | 32.48 | 27.23 | 35.27 | 27.68 | 35.71 26.7 34. 82 
Mareh Ee 26.06 | 32.48 | 29.91 35.27 | 30.36 | 35.71 29. 46 34. 82 
A DP EE aa 20. 68 32. 48 29. 91 35. 27 30. 36 35. 71 29. 46 34. 52 
MY ARE 26.68 | 33.77 | 29,91 35.27 | 30.36 | 35.71 29. 46 34. 82 
ht EE EE 26.68 | 35.16 | 20.91 45. 27 30.36 | 35.71 29. 46 34. 82 
JUIV. o we eae ae neas Batu rtu 27.88 7.34 31. 36 38. 29 31. 80 38. 73 30. 91 3i. 54 
RTE eei edeuene Se SUD 29.80 | 38.73 32.59 | 38.84 33. 04 39. 20 2. 14 38. 39 
September A 29.80 | 38.7; 32.59 | 38.84 | 33.04 | 39.29 | 32.14 38. 20 
fei Ce EEN 29.80 | 38.73 | 32.50 | 40.66 | 33.04 | 41.11 | 32.14 40. 21 
November. ....---------------------- 29.80 | 38.73 | 32.59 | 41.52 | 33.04 | 41.96 | 32,14 41.07 
December........................-.. 29. 80 | 38.73 | 32.59 | 41.52 | 33.04 | 41.96 | 32.14 41.07 


-——— 4 | ————— | —————————— d ——————9—— EN fee A 
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Composite prices of finished steel in the United States, 1941-48, by months, in 
cents per pound ! 


[Iron Age] 
Month 1941 1942 1943 1944 1045 1946 1947 1948 

A AAA A A 2.306 | 2.3906 | 2.306 | 2.306 | 2.412 | 2.464 | 2.877 3. 193 
¡Ls EE 2. 396 2.396 | 2.396 | 2.396 | 2.427 | 2.555 | 2.884 3. 125 
Ed A lle LII T 2, 396 2.396 | 2.396 | 2.396 | 2.432 | 2.719 | 2.884 3. 241 
1509! eet 2.3 2.396 | 2.396 | 2.396 | 2.433 | 2.719] 2.884 3. 241 
E deb A NN MERE 2.396 | 2.396 | 2.396 | 2.396 | 2.436 | 2719] 2.884 3. 214 
Jüne sanear ett pele oe. 2. 396 2.396 | 2.396 | 2.396 2. 464 2.719 | 2.884 3. 211 
EE RD A CORE 2.306 | 2.396 | 2.396 | 2.396 | 2.464 | 2.719 | 2.914 3. 293 
LL CMM 2. 396 2.396 | 2.396 | 2.390 | 2.404 2.719 | 3.193 3. 720 
Septern EE 2. 396 2.396 | 2.396 | 2.396 | 2, 464 2.719 | 3.193 3.720 
re A EE 2. 396 2. 396 2.396 | 2.396 2. 464 2.719 3. 193 3.720 
A cle Les L 2r 2. 306 2. 396 2. 396 2. 306 2. 464 2.719 3. 193 3.720 
Decein ep. Gäerd gereest Ne mE 2. 396 2.396 | 2.396 | 2.396 | 2.464 | 2.747 3. 193 3.720 

Average annual.................... 2.396 | 2.396 | 2.396 | 2.396 | 2.449 | 2.688 | 3.014 3. 434 


! Revised figures. 


FOREIGN TRADE ? 


A resumption of imports of pig iron from European and trans-Pacific 
sources resulted in & sevenfold increase of imports into the United 
States during 1948. The largest supplier was Netherlands, followed 
in order by Belgium-Luxembourg, Australia, Germany, and Norway. 


Pig iron imported for consumption in the United States, by countries, 1944-48, 
in net tons 


[U. S. Department of Commerce) 


Total: Net tons: 1.2 loce ure: 5,778 1 21, 433 14, 091 32, 624 219, 253 
Valu6. A ease mee exc $116, 408 | 1 $440, 283 $492, 519 $1, 738, 812 | $11, 810, 853 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce. 
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Exports of pig iron from the United States in 1948, under strict 
Er were reduced to a token tonnage, most of which went to 
Canada. 


Pig iron exported from the United States, by countries, 1946—48, in net tons 
[U. 8. Department of Commerce] 


Country 1046 1947 1948 

North America; 
A ee e ee 11,789 9, 523 6, 520 
Canal Zon6... o l-l-:-20 evnz eet Ee 278 55 
CUD8. o eer lee 122 47 7 
Dominican Republic................................ 214. EE, EE 
AN seg ere ger aum Ee doce EEEN 62 ls esc cue 
Other North Amerlen 2 2LL. l.l. 29 19 2 

South America: 
Se uo les owe recone, RR UEM Reds 4, 772 HO dace assets 
NG. eer ee d 500 140 
As AA A ee oa A EE SE A E 
a O A A nr e fps ee 854 224 228 
SLOT ml sn iuuentus i eit EET 3, 366 D eet 
WNC osa ol is AU AA A 
Other South Amerlea LL Lll... 411 EE 

Europe: 
Belgium-Luxembourg........ DEE A EE 29, 282 |........... me 
o A A e xi ee tec uide E EEN 
o 695 3 30 
D A A tetas 16; 8560 AAA O teet uu 
¡A lile eincreisacceuupUeasQaqeesue cu eU 2 M0. EE, BEE 
A A A EE 24,082 AA A ote 
¡a ¡A A II A adc D282 A A 
A AN A ewemasat 12155 AA ER 
Philippines, Republic of............................ 133 50 
Other Asia: ici ewe ARE IER AR RS RETE A VEER 
rica: 

A A ese eto 143 30 WEE 
Other Ai- on oa oo oer ace Ee O oe el Se toa 
Total: Net tong....................--. ee 95, 698 40, 202 7, 032 
Valið- a eee ogee c e $2, 670, 369 $1, 011, 502 $217, 237 


Imports and exports of iron and steel products are given in detail 
in the following tables. As in the case of pig iron, exports of most of 
these commodities were under control in 1948, and dropped sharply 
in quantity from 1947. Most of the imports of semimanufactures 
consisted of rolling stock in the form of ingots, blooms and slabs, 
and plates. Of the manufactures, the bulk of the tonnage consisted 
of structural shapes. The bulk of the exports consisted of tin plates, 
black sheet, other plates, and steel bars. In the manufactures the 
largest tonnage consisted of railroad rails, structural shapes, and 
tubular products for the petroleum industry. 
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Iron and steel imported for consumption in the United States, 1946-48, by products 
(U. 8. Department of Commerce) 


1946 1947 1948 
di Net Net Net 
e e e 
tous Value tons Value dona Value 
Semimanufactures: 
Steel bars: 
Concrete reinforcement bars.......-...--..- (1) $23 2 $191 790 $79, 008 
Solid or hollow, n. 6. 8...................... 863 183, 311 687 161, 230 5, 007 521, 480 
Hollow and hollow drill steel. .............. 101 19, 773 37 7,515 63 15, 148 
BAT ION ta aaa ees 404 62, 932 250 46, 526 191 38, 825 
Wire rods, nail rods, and flat rods up to 6 
inches in Width... ooo 6,051 | 795,104 | 6,018 | 906,483 | 6,607 | 1,045, 595 
Boiler and other plate iron and steel, n. e. 3...| 2,048 | 124, 846 663 52,652 | 21,735 | 2, 145, 259 
Steel ingots. blooms, and slabs. ............... 589 44,968 | 1,513 68, 353 | 17, 885 969, 595 
Billets, solid or hollow........................ 603 43, 124 4 798 | 5.399 441, 416 
Die blocks or blanks; shafting, loan 273 69, 083 240 79, 054 48 16, 475 
Circular saw plates.........-....-..---------- O) 397 2 1, 632 5 3, 090 
Sheets of iron or steel, common or black and 
boiler or other plate iron or steel..........-- 113 11, 568 750 58,819 | 8,601 | 1, 250, 130 
Sheets and plates and steel, n. s. p. f.......... 91 20, 092 431 48,941 | 3,988 409, 026 
Tin plate, terneplate. and taggers' tin......... 334 90, 143 655 | 192, 853 207 74, 631 
Total semimanufactures. ................. 11, 470 |1, 465, 364 | 11, 252 |1, 625, 047 | 70,526 | 7,015,678 
Manufactures: 
Structural iron and steel. ..................... 875 | 106,447 | 1,730 | 257,073 | 65,813 | 6, 562, 794 
SE for TAMIWSYS EE 5,771 113, 678 8, 859 211, 223 5, 063 266, 032 
Rail braces, bars, fishplates or splice bars, and 
5 ce eee ehleerteeswcoes seseaesey 226 81,089 | 1,408 57,188 | 1,721 66, 200 
Pi and tubes: 
ast-iron pipe and flttings.................. 215 42, 959 59 10,155 | 1,981 341, 206 
ao ther pipes and tubes..._..-.........--..-- 203 26,045 | 6,228 |1, 519,443 | 2,561 290, 966 
ire: 
o AAA A A PA (1) 32 (1) 24 
Round wire, n. 6. 8. ..........---.--.------- 207 40, 341 97 25, 423 25 14, 482 
Telegraph, telephone, etc., except copper, 
covered with cotton Jute. etc.............. 6 3, 941 122 28, 949 2 2, 337 
E wire and iron or steel strips...........- 2, 047 |2, 095, 054 | 2,634 |1, 885, 742 | 2,125 | 1, 907, 705 
and strand...................-.-----.- 294 89, 483 312 92, 438 280 107, 963 
anized fencing wire and wire fencing. .. 9 129 3 308 (1) 53 
H pt Ko band iron or steel, for baling.........]........ ll 545 53, 615 
Hoop, band and strips, or scroll iron or steel, 
i : EE 50 65, 944 35 48,058 | 2,261 259, 610 
mor P RN 183 , 116 51, 357 2, 045 459, 691 
Cua and forgings, n. €. s.................. 1,047 | 217,289 | 1,216 | 303, 499 660 197, 245 
Total manufactures... ..................... 14, 033 |2, 935, 621 | 22, 819 |4, 490, 888 | 85, 082 |10, 529, 923 
Grand total. gereest e 25, 503 |4, 400, 985 | 34,071 |6,115, 935 |155, 608 |17, 545, 601 


1 Less than 1 ton. 


Iron and steel exported from the United States, 1946—48, by products 
[U. 8. Department of Commerce] 


1946 1947 1048 
Products N Ne Nét 
et e e 
tons Value tons Value tons Value 
Semimanufactures: 

Steel ingots, blooms, billets, slabs, and 

sbeet t bars EE 452, 5341$21, 316,011] 491,215) $32, 490, 308| 219, 340¡$16, 737, 092 
Iron and steel bars and rods: 

Ii AAA ee eee 25,572| 2,059, 874 34,752 3, 948, 426 3,659 533, 323 

Concrete reinforcement bars........ 199,651| 12,624,758] 248,373} 23,191,211| 130, 298] 12, 804, 067 

Other steel bars................----. 478, 637| 37, 727, 642| 1850, 126) ! 91, 421, 172; 408,977, 47, 285, 914 

Wire rods...............---------.-- 62,355| 3,838, 543 71,237| 7,116,964; 38,143] 3,703, 553 
Iron and steel plates, sheets, skelp, 

and strips: 

Boiler plates.......... ..-_..-....-- 61,703] 3, 766, 241 32, 558! 2,762,273)  28,877| 2,944,356 

Other plates, not fabricated......... 470, 904} 29,655,835} 529, 922| 45, 086,679) 318,820} 30, 503, 504 

Skelp iron or steel....... o... 56, 563] 2,609, 715 67,403) 3,451,166)  57,920| 3,370, 867 

Iron and steel sheets, galvanized....| 77, 747| 7,556, 987 74,440) 10,511,185) 62,782| 8,211,687 

Steel sheets, black, ungalvanized.... 482, 783| 46,077,869] 568, 760| 85, 165, 592] 416, 481| 57, 396, 092 


See footnote at end of table. 
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Iron and steel exported from the United States, 1946-48, by products— Continued 


1946 1947 1948 
ge Net Net Net 
e e e 
tona Value tons Value tons Value 
Sem{manufactures—Continued 
Iron and steel plates, sheets, skelp, 
and strips—Continued 
Iron sheets, black................... 31, 177| $2, 477, 937 30,215| $3,753,982| 17,773, $2, 008, 229 
Strip band, and scroll iron or steel: 
Cold-rolled......................- 64,626| 9,323,51 89, 618| 117, 507, 117| 59,483| 12, 405, 506 
Hot-rolled........................ 84,376] 6,323,882|  107,149| 10,963,0981|  69,004| 7,569,374 
Tin plate, terneplate, and taggerstin...| 398,490| 43, 568,821)  620,198| 86, 917,802| 613,785, 97, 102, 604 
Total semimanufactures. ..... 2, 947, 118/228, 927, 631|1 3, 815, 966|! 424, 287, 858,2, 445, 432/302, 636, 168 
WEEN EC RS - 
Structural iron and stee 
Water, oil, gas, and other storage 
tanks complete and knocked- 
down material.................... 49,331] 5,872, 907 98, 234| 15, 178, 585) 92, 448| 15,327,353 
Structural shapes: 
Not fabricated. -------- 319, 103| 18,074, 652, 463,375) 32,519, 487| 292, 176| 23, 388, 444 
Fabtieaied. 200-02- -0-0-0 99, 477| 14,890, 198) 1 246, 122| ! 38, 812, 416| 161, 174| 37, 955, 237 
Plates, fabricated, punched, or 
shåpéd E A 34,856| 2,629,060| 136,876| 14,199,751]  23,551| 3,728, 580 
Metal lach. 3, 538 679, 016 5,717| 1,216,971 7, 233] 1,661,125 
Frames, sashes, and sheet piling....|  27,356| 2,092,352 37,709| 4,388,473) 37,687! 4, 765, 370 
Railway-track material: 
Rails for railways..................- 385, 583| 18, 520, 263] 500, 582| 31,732,249) 308, 375| 23, 550, 272 
Rail joints, splice bars, fishplates, 
and tie plates EC 53,072| 4,164,363}  119,411| 9,897,099,  49,356| 5,085, 002 
Switches, frogs, and crossings....... 6,763| 1,216, 754 7,249| 1,651,127 5,467| 1,430, 134 
Railroad apikeg. -000000 12, 045| 1, 214, 087 23, 459| 2,684,325 9, 268} 1,283, 138 
Railroad bolts, nuts, washers, and 
nutlo0E8. <a cts 8,470! 1,372,811 7,759| 1,603,871 7,666| 1,852, 157 
Tubular products: 
Boiler tubes. ....................... 44, 565| 6,688,123| 169, 836| ! 13, 267, 387| 38,455) 7,784,355 
Casing and oil-line plpe............. 179, 781| 18, 912,327) 1 333, 377| ! 40, 121, 614] 371,914| 48, 626, 644 
Seamless black pipe, other than cas- 
ing and oll line.................... 14,870| 1,838,380 18,717|  2,856,028|  21,692| 3,377,439 
Welded black pipo.................. 85, 280| 8,174,177| 188,876/!10,767,626| — 61,560 9, 700,712 
Welded galvanized pipe............. 61,062] 7, 100, 025 70,219] 11,577,836] 41,761] 7, 944, 365 
Malleable-iron screwed pipe fittings. 4,431] 1,924, 231 5,164| 2,887,552 ; 3, 327, 067 
Cast-iron screwed pipe fittings...... 1,030 302, 017 2,946| ! 1, 279, 105 2, 650 906, 486 
Cast-iron pressure pipe and fittings. 43, 724| 3,154, 665 41,040| 3,575,451) 32,066] 3,823,795 
Cast-iron soll pipe and fittings...... 2, 727 286, 013 5, 602 849, 972 4, , 290 
Riveted-steel or iron pipe and fit- 
TE IN A A 72, 985| 17,617, 034|  101,850| 30,914,371) 68,938] 29,075,781 
Wire and manufactures: 
Barbe eieiei E dE 52, 509| 5,613, 481 84,346| 12,093,216)  76,827| 11,818, 185 
Galvanized wire....................- 65, 218| 10, 019, 634 101, 026| 19, 428, 575 50, 314 9, 426, 895 
Iron and steel wire, uncoated....... 46, 800| 4,862, 386 78,862| 12,322,992, 39,789 6, 096, 728 
Wire rope and strand............... 34,710| 11, 594, 081 30,829| 10,319,192]  13,643| 4,845,673 
Woven-wire fencing and screen cloth.| 13,258] 3,815,838 18,356| 7,481,477|  17,357| 6,983, 470 
E AAA o dadetecus 35, 564| 10, 116, 336 67, 443| 18,513,762|  57,352| 15, 733, 926 
Nails and bolts (except railroad): 
Wire nails. ........... LLL... Ll... 19, 102| 2,046, 774 25,754| 3,915,832]  19,662| 3,358, 447 
Horseshoe nula -000- 0o00 2, 080 676, 421 1,025 368, 679 423 148, 924 
All other nails, including tacks and 
E cuina Dot as 9, 570| 2,013, 47 14,970| 3,714,788]  14,486| 4, 235, 526 
Bolts, nuts, rivets, and wasbers (ex- 
cept aircraft and railroad)......... 31,622| 9, 216, 175 48,323| 15,487,672) 54,311) 16, 908, 269 
Castings and forgings: 
Horseshoes, mule shoes, and calks. . . 1, 859 274, 969 897 178, 977 582 112, 854 
Iron and steel, including car wheels, 
tires, and axles.................... 121,396| 15, 202, 594|  191,292| 24,307,976| 116,763| 19,531,742 
Total manufactures............. 1, 943, 737/212, 175, 646|! 2, 947, 243/1390, 114, 434/2, 104, 009/334, 698, 385 
Advanced manufactures: SEE i Kg 
House-heating boilers and radiators....|......... 527, 6S0|..-...-.-- 1, 898, 479| ......... 854, 207 
ot poner AN PA 5,541, 272| ......--.- 115, 903, 984|_........ 3, 076, 851 
ools: 
PO cu nee hn RE EE NUR RR 826, 970|- --.------ 1,379,579|........- 1, 445, 567 
Shovels, spades, scoops, and drain- 
age TES ANA RN AO 844, 529]. A 1, 404, 422, . ........ 822, 711 
Hummers and hatchets......-...---]---.----- 1, 033, 422| EG 1, 665, SOU. ....- 1, 496, 997 
Saws, wood and metal cutting......|.-....... 9, 280, A ss 7 141,018l......... 5, S37, 284 
Allothertools...... 22532 esee sol ere 34, 383, 214... ....... 57, 877, RE 42, 942, 880 
Totaladvanced manufactures... |. .......- 48,417, T ONA ! 87, 570, 810]. ........ 57,376, 497 


t Revised figure. 
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WORLD PRODUCTION 


World production of steel in 1948 set a peacetime high and ranked 
third largest on record. The increase over 1947 was due to some 
extent to an increase in the United States output, but more important 
were the increases in European as well as Japanese production. 
German output nearly doubled in 1948 over the previous year and 
exceeded 6,000,000 tons. Luxembourg increased nearly a million 
tons, United Kingdom 2,000,000, and Belgium 1,000,000, and sub- 
stantial increases were reported from the smaller producing nations. 

The following table shows pig-iron production from records of the 
Bureau of Mines and production of steel by most of the important 
producing nations as compiled by the American Iron and Steel 
Institute. 


World production of pig iron (including ferro-alloys), by countries, 1942-48, in 
metric tons ! 


[Compiled by Pauline Roberts) 


E luu 1, 421,765 1, 254, 622 
o AN AA 783, 481 965, 000 926, 178 78, 505 613, 209 
Belgium. A 1, 269, 450| 1,630, 570 718, 490 2,816, 780| 3, 936, 909 
dp AAA eoeee rms Weare 213, 619 247, 680 292, 169 i 532, 394 
Canada oisi triipe iae 1, 981, 309| 1,773,866, 1,836, 088 1, 986, 698| 2, 151, 439 
Lë Cen TEE 4,376 , 256 , 948 480, 638 (3) 
Chinst ee isc 4,743,251) 1,867, 507| 2,121,574 35, 733 è 47, 400 
Czechoslovakía............. 1, 596, 000| 1, 704, 000, 1, 584, 000 1, 422, 466| 1,660, 000 
Finland- ar 28, 886 43, 277 100, 303 70, 637 6 75,000 
France egen 3,837, 621| 4,920,730) 2,892, 694 4, 885, 700} 6,573, 000 
Germany EE 15, 441, 000| 15, 972, 000 82, 261, 200| $ 5, 630, 309 
Hiüngaryco s 20, 470 420, 620} ° 396, 260;  * 43, 700 160, 180 460} 5121,000 
ef EE 1,859,108! 1,776,941) 1, 453, 713] 1, 417, 309| 1, 466, 542| 1, 463, 112| 1, 456, 778 
Indochina, French......... , 14 2, 922 E secunde s ) 
E JEMEN UE 974, 262 734, 207 279. 057 384, 000 524, 600 
ol E 4, 423, 700| 4,112, 900| 2, 794, 100 372, 000 832, 300 
qol ——— ec 398, 428 543, 492 567, 856 * 20, 000 (3) 
Luxembourg............... 1,689,121] 2,289,740) 1, 348, 096 1,818,160| 2,620,300 
Merico o oL ca soa eee 123, 761 126, 325 135. 157 235, 620 270. 391 
Netherlands................ 151, 000 94, 000 67, 000 287, 990 442, 000 
NOK aY eet dE ce ewe 110, 838 144,855 123, 745 165, 320 202, 184 
Poland AAA eere bae 741, 700 741, 700 690, 900 867, 121| 1,133, 000 
Hiumnarnia..... sas 161,014 72,806 140, 730 89, 024 80, 000 
E E 2,161,000| 2, 302,000) 1,629,000 720,720| 1,232,000 
SpamLoco css da 549, 030 697, 318 564, 204 517, 180 530, 253 
GAR sutiles des 771,190 831, 769 888, 219 724, 569 754, 300 
Beitzoerland. 12, 400 15, 400 29, 400 5, 000 12, 000 
Turkey lt iaa 67, 350 55, 259 69, 795 3, BSA 99, 027 166, 467 
Union of South Africa...... 362. 800 486, 800 71. 520 55, $60, 000 630, 000 651, 100 
U S. S. R.5................| 4 280, 900} 5,500,000| 7,210, 000) 8, 730, 000| 9, 780, 000/11, 200, 000, 12, 770, 000 
United Kinedom........... 7, 726, 000} 7,302, 250| 6, 844, 621| 7, 221, 474| 7,885, 564| 7, 909, 543] 9, 422, 848 
United States.............. 55, 316, 075| 56, 969, 248| 57, 059, 457/49, 855, 561/42, 023, 299|54, 558, 72^| 56, 214, 008 
Yugoslavia................. (3) (3) (3) (3) (3) 63, 000 172, 000 
Total (estimate)...... 113, 900, 000/119; 900, 000/108, 000, 000/79, 000, 000/78, 700, 000/98, 500, 000/112, 700, 000 


! Pig iron is also produced in Belgian Congo, New Zealand, and Republic of the Philippines, but quantity 
produced is believed insufficient to affect estimate of world total. 

2 Data for fiscal year ended June 30 of year stated. 

3 Data not available; estimate by author of chapter included fn total. 

4 Figures for 1942-44 include Manchuria. Figures for Manchuria in 1945-48 are not available, but estimates 
are included in world total. 

A Estimate. 

¢ January, February, September-December inclusive, only. 

? Excludes Russian Zone. 

s Bizonal area. 

* Data represents Trianon Hungary after October 1944. 

1€ Excluding ferro-alloy production, for which data are not yet available, 

11 Included with Germany. 
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World production of steel, by major producing countries, 1944-48, in net tons 


[American Iron and Stcel Institute] 


Country 1944 1945 1946 1917 1948 
AU o ais 189, 155 , 681 394, 293 714, 400 
A eee ees 701, 063 812, 395 2, 517, 653 13, 179, 728 4,317. 709 
Lë EEN 2, 930, 174 2, 803, 097 2, 293, 005 2, 901, 670 3, 158, S2s 
CGäochosloenkta ---0- 2,777,796 1, 044, 980 1, 943, 046 2, 519, 858 2, 915, 609 
E el hs a salts sites iy cats 3, 408, 311 1, 822, 077 4, 858, 938 6, 338, 225 7, 983, 959 
CORMAN Yosuke eects 20, 191, 930 2 321, 872 ? 2, 062, 982 2 3, 200, 366 2 6, 126, 583 
|S 5511-22" eege E aded 765, 878 141, 535. 057,83 818, 300 
Italy MM RC Oe 1, 137, 574 436, 511 1, 269, 850 1, 874, 000 2, 342, 198 
e eds cad eer 3 7,031, 572 1, 177, 256 608, 470 1, 040, 571 1, 889, 342 
Luxembourg . ................... ], 388, 898 291, 007 1, 426, 376 3 1,838, 306 2, 703, 942 
PONG AAA ee Rr ok eS 755, 000 545, 670 1, 343, 704 1, 730. 611 2, 070. 100 
MM POR tte Seta e 1, 974, 220 EE 320, 769 776, 019 1, 345, 908 
Spain. A a i ena aisia 545, 935 617, 308 655, 868 581, 132 590, 256 
AO EE 1, 319, 936 1, 326, 560 1, 334, 885 1, 310, 635 1, 384, 489 
US 00; EE 15, 400, 000 19, 800. 000 20, 000, 000 | ! 22, 000, 000 22, 200, 000 
United Kingdom................ 13, 599, 264 13, 243, 328 14, 219, 520 14, 246, 400 16, 662, 240 
United States... 89, 641, 600 79, 701, 648 66, 602, 724 84, 894, 071 88, 610, 470 
Total 17 countries. ........ 163, 569, 151 | 124, 274,399 | 122, 853, 362 | ! 149, 623, 738 | * 165, 864, 624 


! Revised figure. 

2 American. British, and French Zones. 

3 Includes Korea and Manchuria. 

4 Author's note: Total world production was about 170,200,000 tons. This included the following out- 
puts, as reported by the United Nations, in thousands of net tons: Australia 1,360; Brazil 50S; 1ndia 1,346; 
Mexico 296; Turkey 109; and Union of South Africa 660. China produced a small unrepurted quantity. 


Belgium.—At the beginning of 1948 Belgium had a total of 38 
furnaces in blast.? 

A strike of Belgian iron and steel workers during June 1948 reduced 
output of pig iron and steel sharply. Production of pig iron (including 
ferro-alloys) totaled only 231,000 metric tons in June compared with 
320,000 tons in May. Steel ingots and castings decreased from 
306,000 tons to 231,000 tons and rolled products from 260,000 tons to 
204,000 tons during June. South America continued to be the most 
important foreign customer for Belgian steel products. However, 
financial problems restricted shipments; Argentina has large orders 
with the Belgian iron and steel industry, but reserves of Belgian 
francs in Argentina were low. Consequently, the fulfilment of orders 
will depend, to a large extent, on whether a new trade agreement can 
be concluded by the two countries.‘ 

France.—A new company, Sollac, formed by eight French steel 
concerns, opened negotiations late in 1948.to purchase steel rolling- 
mill equipment in the United States worth $50,000,000, using ECA 
funds. The mills were planned to be erected at Hayange and Edange. 
Included were & blooming mill, & 10-stand, hot-strip mill, & 5-stand 
cold mill, and & 3-stand, tandem, cold-strip mill. 

Germany.—The Governments of the United States, United King- 
dom, and France have drawn up a statute establishing an international 
authority to control the Ruhr. "This statute will be effective after 
ratification by these countries and the three Benelux countries. It 
will have power to allocate coal, coke, and steel from the Ruhr for 
German consumption and the export markets.' 

3 Metal Bulletin (London), No. 3260, Jan. 23, 1948, p. 12. 


d Iron & Coal Trades Review, vol. 107, No. 4197, Aug. 20, 1948, p. 430. 
! Metal Bulletin (London), No. 3354, December 1948, p. 19. 
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The steel-production rate in Germany at the close of 1948 was 
approximately 600,000 metric tons per month. 

Poland.—Late in 1948 Poland announced a 6-year plan to begin in 
1950 with a goal of doubling its prewar steel production. 

Southern Rhodesia.—The first iron and steel plant in Southern 
Rhodesia was opened officially in April 1948 to produce pig iron and 
in June poured the first ingots from an open-hearth furnace. The 
plant, known as the Riscom Works (Rhodesian Iron and Steel Com- 
mission), is at Que Que, the geographic center of Southern Rhodesia. 
The blast furnace is small, having a daily capacity of only 75 tons; 
it is using iron ore produced from an open-pit mine at Que Que and 
coke which must be hauled 370 miles from Wankie. The iron ore 
used is a banded hematite said to be unusually low in silica. 

Sweden.—The market for Swedish iron and steel attained a record 
high during 1948. Requirements during much of 1948 averaged 
120,000 tons per month—50 Er higher than during the previous 
period and 33 percent more than the average for the previous 10-year 
period. A large domestic demand restricted exports greatly, but 
the steel industry expected that exports to European markets would 
increase on a barter basis. A shortage of charcoal and scrap in 1948 
restricted production somewhat, and a switch from charcoal to coke 
as & fuel was progressing as rapidly as possible? 

Switzerland.—The only blast furnace in Switzerland, at Choindez, 
was blown in after having been idle for several years. The furnace 
was constructed in 1840. 

U.S.S.R.— The Chelyabinsk Iron and Steel Works, under construc- 
tion in the Urals during World War II, is reported already to have 
reached the production goal of the postwar 5-year plan, which ends 
in 1950. "The plant produces electric steel and is said to be working 
on orders for ball-bearing steel. The second section of its power 
station began functioning recently, and the third was scheduled to 
begin operation in May. A new battery of coke ovens was scheduled 
for operation in future, and plans were being made for constructing 
an open-hearth furnace.’ 

Under the present 5-year plan Russia has a steel production goal 
of 25,400,000 tons in 1950. 

United Kingdom.—The steel industry in the United Kingdom has 
not yet been nationalized, but a bill to bring the industry under 
public ownership was introduced in 1948. The bill covers iron 
mining, pig-iron smelting, steel production, and hot rolling. 

EE construction work was begun late in 1948 to construct 
a new steel plant at Margram, Wales, to be completed in 1951. "The 
cost of the plant is estimated at the equivalent of $240,000,000; 
it will have a weekly capacity of 20,000 tons of pig iron and 15,000 
tons of steel 


t Mining Journal (London), vol. 231, No. 5903, Oct. 9, 1948, p. 740. 
! The Metal Bulletin (London), No. 3290, May 11, 1948, p. 10. 
* Mining World, vol. 10, No. 13, Dec. 1918, p. 31. 
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GENERAL SUMMARY 


RECORD peacetime production of steel ingots and castings in 
A 1948 resulted in a 5-percent increase in the use of ferrous mate- 

rials (scrap and pig iron) over 1947 to establish an all-time 
record. In spite of this consumption rate, purchased iron- and steel- 
scrap stocks were 60-percent higher on December 31 than at the 
beginning of the year, equivalent to a 55-day supply at the 1948 
average daily consumption rate of 88,919 short tons. Consumption 
of purchased scrap in 1948 established a new record; home-scrap 
consumption (representing 26-percent of the total melt) was the 
largest since 1944. Pig-iron consumption during 1948 showed a 
3-percent increase over 1947 and reached a peacetime high. Work 
stoppages in coal mines occurred during March 15 through April 25, 
1948, resulting in curtailment of the use of ferrous materials and loss 
of approximately 1,000,000 tons in steel production during April. 
During July there was a work stoppage for 9 days at the captive 
mines, but this did not curtail stecl production to a large extent. 

The proportions of scrap and pig iron used in 1948 were virtuall y 
unchanged from the previous year. "The steel-furnace melt comprised 
48 percent scrap and 52 percent pig iron during 1948, compared with 
47 percent scrap and 53 percent pig iron during 1947. "The charge 
of scrap and pig iron used in iron foundries (mainly cupola furnaces) 
comprised 67 percent scrap and 33 percent pig iron, compared with 
64 and 36 percent, respectively, in 1947. 

The continued increase in the use of purchased scrap during the 
year was effected by a record-breaking monthly consumption (March) 
&nd & record monthly average use of 2 ,700,000 short tons for the year. 
October and November were the peak steel-producing months, 
although less purchased scrap was used than in March; 23 percent 
of the total Ades in steel-making furnaces for these months was 
purchased scrap, compared with 24 percent in Mare h. 


082 


IRON AND STEEL SCRAP 683 


Salient statistics of ferrous scrap and pig iron in the United States, 1947-48 


Percent 


1947 1948 
(short tons) | (short tons) E 


Stocks, December 31: Ferrous scrap and pig iron at consumers’ 


plants: 
Home serap AAA oosabeRlebesues d du Eu E d 1, 400, 719 1, 598, 673 +14 
Purchased RT SE 3, 030, 221 4, 859, 463 +60 
EE 988, 435 1, 606, 160 +-62 
Tots sis ee 5, 419,375 8, 064. 296 +49 


Consumption: Ferrous scrap and pig iron charged to— 
Stecl furnaces: ! 


¡a EE 23, 993, 919 24, 689, 529 +3 
Purchased SERA eege geeiert a da ida 20, 791, 449 22, 890, 571 +10 
PITO io ees 50. 177, 381 52, 177,785 +4 
Total da ee aa 94, 962, 749 99, 757, 885 +5 
Iron furnaces:? 
Hotne SCrAD A 7, 509, 888 7, 656, 258 4-2 
Purchased SCTAD. 2-2. ee al encor Com eek ay 7,055, 910 8, 129, 363 +15 
Pig thon A eee uet d i ie ADM EE 8,112,301 7, 848, 524 —3 
quoi EE 22,678,099 | 23, 634, 145 +4 
Miscellaneous uses 3 and ferro-alloy production: 
A A A 75,135 73,856 —2 
Purchased scrap. .................- A LEE ACE E 1, 438, 060 1, 524, 298 +8 
Pig ifon ra 1, 073 95 —91 
Total. o netur coc uds LI A A A E 1, 514, 268 1, 598, 249 +6 
All uses: 
e A a quo Ee Me 31,578, 942 32, 419, 643 +3 
Purcbásed strap. E 29, 285, 419 32, 544, 232 +11 
Total ferrous SCD EEN 60, 864, 361 64, 963, 875 +7 
PIE EE de eege 58, 290, 755 60, 026, 404 +3 
Grand total o-s a et eas UE E 119,155, 116 | 124,990, 279 4-5 
Imports of scrap (including tin plate serap):....................... 70, 683 461, 0S6 +552 
Exports of scrap: 
ironand SUC OR s och cca noi cada DC esc ets 164, 276 205, 321 --25 
Tin plate, waste-waste, circles, strips, cobbles, ete............. 1 29, 805 36. 704 +3 
Average prices per gross ton: 
SEa 
0. 1 AE Pittsburgh 5....................... $37.13 $11.36 +11 
No. 1 Cast Cupola, hicago AR A Nd EY $47.12 $70. 48 +50 
Re EE $56. 57 $57. 92 +2 
Pig iron, f. o. b. Valley furnaces: $ 
Basica e i DR ELI EU uL $33.85 $41.62 +2 
e Ee o A A O $34. 35 $42, 12 +23 


t Includes open-hearth, Bessemer, and electric furnaces. 

? Includes cupola, air, Brackelsberg, puddling, crucible, and blast furnaces; also direct castings. 
3 Includes rerolling, reforging, copper precipitation, nonferrous, and chemical uses. 

4 Revised figure. 

5 Iron Age. 


During November, the Secretary of Commerce appointed a Scrap 
Drive Committee to assist the Office of Industry Cooperation in its 
efforts to increase the flow of ferrous scrap from industry, farms, and 
auto-wrecking yards to mills and foundries through & Nation-wide 
industrial iron- and steel-scrap drive. The committee was composed 
of leading trade-association executives representing industries that 
are potential sources of large quantities of obsolete iron and steel 
machinery and equipment. Unlike wartime scrap drives, this iron 
and steel drive did not extend to the Nation’s households. Emphasis 
was placed on high-grade heavy scrap in the form of heavy pieces, 
such as obsolete industrial equipment, old tractors and plows, and 
junked automobiles. 
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An Industry-Government Scrap Mission to Germany, headed by 
John L. Haynes, Department of Commerce, made a study in Ger- 
many of potential scrap supplies there from December 30, 1947, 
to February 26, 1948, and recommended that “the collection, 
ee and export of this material should be pursued under 

ilitary Government directives." This mission found that by far 
the largest scrap supply in Germany and the most difficult to 
assess in quantitative terms is rubble scrap. Estimates, not made 
by the mission but included in its report, placed rubble scrap at 
3,000,000 to 10,000,000 tons, of which the most readily accessible 
portion is railway, bridge, and industrial type. The gathering of 
rubble scrap, however, was considered extremely difficult because of 
the problems involved in identifying or locating owners and then 
inducing them to sell, owing to the fact that the returns paid in 
reichsmarks had very little value. The mission also reported that 
dealers' yards contained large tonnages of unprepared scrap, but they 
were unable to prepare and ship more than 50,000 to 70,000 tons per 
month, because of currency and price problems, and inadequacy or 
bad state of repair of dealers’ equipment. 

Robert W. Wolcott, president, Euken Steel Co., at the request of 
the Secretary of Commerce studied the German scrap market from 
June 29 to July 29, 1948, and upon his return said “there was enough 
scrap in Germany to support an extensive export program as well as 
to supply the needs of the German steel industry." He stated further 
that “a lack of understanding between the American and British Mili- 
tary Governors on several important points is one retardant to the 
immediate exportation of scrap from EE These points were 
the proper percentages of scrap that should go to the United States, 
consideration of future allocations, the definition of booty scrap, and 
the proper prices for scrap export sales. Upon settlement of these 
pgints there could be a substantial flow of scrap from Germany to the 

nited States. Plans made to establish a private corporation under 
Government sponsorship to serve as a SÉ buying agency for Ger- 
man scrap were abandoned in November. 

Imports of iron and steel scrap in 1948 totaled 415,072 short tons, 
of which 179,725 short tons originated in Germany. 


CONSUMPTION 


A continued large use of scrap as compared with that of pig iron 
was noticeable in the New England, Southwestern, and Pacific Coast 
districts in 1948. These districts together, as in 1947, used 7 percent 
of the total scrap consumed in the United States but only 2 percent 
of the pig iron. The average ratio of scrap to pig iron in these three 
districts was 3.8:1, whereas for the United States at large it was 1.1:1. 

Open-hearth furnaces are by far the largest consumers of ferrous 
scrap and pig iron. The proportions of the total scrap and pig-iron 
supply used in open-hearth furnaces have remained relatively constant, 
although considerably less purchased scrap was used in 1948 than 
previously; open-hearth consumption accounted for 63 percent of the 
total scrap in 1948, 65 percent in 1947, and 66 percent in 1946; 68 
percent of the home scrap in 1948 and 69 percent in both 1947 and 
1946; and 57 percent of the purchased scrap in 1948, 60 percent in 
1947, and 61 percent in 1946.  Pig-iron consumption in open hearths 
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accounted for 79 percent of the total pig iron consumed in 1948 and 
78 percent in 1947. 

Cupola-furnace consumption in 1948 was as follows: Home scrap 
16 percent of the total, compared with 17 percent in both 1947 and 
1946; purchased scrap, 19 percent compared with 18 percent in both 
1947 and 1946; pig iron, 9 percent in both 1948 and 1947 compared 
with 10 percent in 1946. 

Bessemer converters consumed 8 percent of the pig iron for the past 
3 years compared with 9 percent in 1945 and 1944, and 0.4 percent of 
the scrap in both 1948 and 1947 compared with 0.5 percent in 1946. 

Electric furnaces consumed 10 percent of the total scrap compared 
with 9 percent in 1947 and 7 percent in 1946, and 0.2 percent of the 
pig iron in both 1948 and 1947 compared with 0.3 percent in 1946. 


^ 


IR) 


TONS 


MILLIONS OF NET 


FIGURE 1.—Consumption of purchased scrap and output of pig iron and steel in the United States, 1905- 
48. Figures on consumption of purchased scrap for 1905-32 are from State of Minnesota vs. Oliver Iron 
Mining Co., et al., Exhíbits, vol. 5, 1935, p. 328; those for 1933-34 are estimated by authors; and those for 
SE bi on Bureau of Mines reports. Data on output of steel ure as given by the American Iron 
and Stee titute. 


Ferrous scrap and pig iron consumed in the United States and percent of total 
derived from home scrap, purchased scrap, and pig iron, 1947-48, by districts 


1947 1948 
Percent of total used Percent of total used 
District Total used Serap 'Total used Scrap 

(short short 

tons) tons) 
New England ........ 1, 373, 904 3.5 40. 9 74.4 | 25.6 1, 434, 132 30. 9 45. 2 76.1 23.9 
Middle Atlantic !..._.| 39, 294, 390 25.7 22.0 47.7 | 52.3 | 40, 957, 933 25.8 23.0 48.8 61.2 
Southeastern !........| 14,915, 694 24. 4 20. 5 44.9 | 55.1 | 16, 467, 121 24.0 21.0 45.0 55.0 
Southwestern. ....... 872, 660 24.5 61.1 85.6 | 14.4 , 045, 433 22. 4 54.9 77.3 22.7 
North Central !.. ....| 56, 455, 556 27.5 25.3 52.8 | 47.2 | 58, 760, 287 26.7 27.1 53.8 46. 2 
Rocky Mountain....| 2,778, 329 27.5 17.9 45.4 | 54.6 2, 921, 947 25.8 20.0 45.8 54. 2 
Pacific Coast !....... 3, 049, 2606 22.0 56.6 78.6 | 21.4 , 403, 428 22. 6 58. 4 81.0 19.0 
Undistributed !...... 415, 317 42.0 5.9 410-52 by AS PRA IS CI APA 
'Total.......... 119, 155, 11€ 20.. 24.6 51.1 | 48.9 |124, 990, 279 25.9 20.1 52.0 48.0 


! In 1947, some scrap and pig iron consumed in the Middle Atlantic, Southeastern, North Central, and 
Pacific Coast distriets— (not sepsrable)—are included with '*Undistributed."' 
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Proportion of home and purchased scrap and pig iron used in furnace charges 
in the United States, 1947-48, in percent 
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Ty pe of furnace 

Pig 

iron 
Open-hearth........2.2-22.-222.--220- 46.4 53.6 25.1 21.1 46. 2 53.8 
Bessemer.. .......................... 5.5 94.5 3.9 1.1 5.0 95.0 
WE d e Loa te eo ls a 07.6 2.4 34.9 63.2 95. 1 1.9 
Cupolas... -200000 o ae 66.0 34.0 31.8 36.7 68.5 31.5 
ji i MEMO RERO Eet 70.0 24.0 50.5 28.5 79.0 21.60 
LEE 63.3 36.7 25.0 31.8 56.8 43.2 
Puddliüg...—2. eL eee 18,2 81.8 1.1 23.2 24.3 15.7 
E ees es ee 00. 0 |........ 49.5 ou. 5 100.0 |........ 


ps 


1 Includes data for 2 Brackelsberg furnaces. 


Consumption of ferrous scrap and pig iron in the United States, 1947-48, by type 
of furnace, in short tons 


Active Scrap 
Type of furnace or equipment plants e Pig iron 
Teporting Home Purchased Total 
1947 
Open-hearth................. 2 lll... 127 | 21,727, 039 | 17,560,105 | 39,288,044 | 45,338,402 
Besseniép. eer, A NI 30 212,702 60, 261 272, 983 4, 711, 551 
Electric. clle cs aeo mur ca Ae reso EL 320 2, 053, 275 3, 171, 083 5, 224, 361 127, 398 
Virus Dee AETERNE 2, 495 5, 240, 092 5, 316, 947 | 10, 557, 639 5, 438, 727 
NS E ete aC) ee 122 = 

Brackelsberg ANS TO ON 2 867, 170 442, 934 l, 310, 104 413, 900 
LÉI a ele 15 864 1, 401 2, 265 1,312 
Püddling pooaos eects dada ng AA 3. 691 3, 691 16, 57: 
Blast- oen nce eR neri 71 1, 401, 162 1, 290, 937 2,692,099 |... |... .... 
Direct castings. -_..........--.-----.-- dj. PR AO DEER WT Dier ` 
Ferro-alloy .......-....--.------------- 19 9. 058 307, 916 316,974 |............ 
Miscellaneous. ........................ 12 66, 077 1, 130, 144 1, 196, 221 1, 073 

duci EREMO 3,365 | 31,578,942 | 29,285,419 | 60, 864,361 | 58,290, 755 

1948 

Open-hearth................... ll... 126 | 22,107,617 | 18,515,530 | 40,623, 147 | 47.267. 334 
O AAA brocPx EDS 30 197, 890 53, 560 251, 450 4,778,137 
1 e E 320 2, 384, 022 4, 321, 481 6, 705, 503 132, 314 
Cupola- eebe, Eege 2, 453 5, 323, 04U 6, 143, 955 11, 467, 007 5, 250, 957 
Brackelsberg III 123 |} 882400 495495 1,380,975 | 368,008 
Crue bler out notte taa 12 585 744 1, 329 1,013 
GI AAA A 3 224 4, 578 4, 502 14, 979 
E TETTE 74 1, 419, 910 L 481, 598 2, 931, 508 |.......... 
Direct castings...........-..-._----..- E EE A EE 2, 183, 572 
Ferro-alloy...............- ee eege 18 9, 818 342, 108 351.926 4............ 
Miscellaneous. ............... -........ 120 64, 035 1, 182, 190 1, 246, 223 95 

Total cesses oe ooo Peu 3, 314 32, 119, 043 | 32, 544, 232 64, 963, 875 60, 026, 104 


! Where 2 or more separate departments, such as blast furnace, open hearth, foundry, etc., are situated 
at the same place and are operated by 1 establishment, each depurtment is counted as 1 plant. 


CONSUMPTION BY DISTRICTS AND STATES 


During 1948 iron and steel scrap and pig iron were used in all 48 
States and the District of Columbia; none was used in Alaska. Asin 
1947, the largest consuming districts were the North Central, Middle 
Atlantic, and Southeastern. All districts increased over 1947 in total 
Scrap; pig iron increased in all districts except New England and the 
Pacific Coast. The States having the largest consumption of scrap, 
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with the percentage consumed, were: Pennsylvania 24, Ohio 18, 
Illinois 10, Indiana 9, Michigan-Wisconsin 8, New York 5, Alabama 4, 
Maryland 3, and California 3. This order is unchanged from 1947. 


Consumption of ferrous scrap and pig iron in the United States, 1944-48, by 


districts 
Scrap 
Pig iron 
Home Purchased Total 
Active Change Change Change Change 
. plants 
District and year etort froin from from from 
>p i pre- pre- pre- pre- 
Ing" [Short tons | vious [Short tons | vious |Short tons| vious [Short tons | vious 
year year year ear 
(per- (per- (per- per- 
cent) cunt) cent) cent) 
New England: 
IEOS S 255 396,205! —15.3 472,742| —12.2 868, 9471 —13.6 359,929| —12.8 
IHS occ 248 358, 865 —9.4 451,237 4.5 810, 103 —6.8 354, 511 —1.5 
Io 240 392,656, +9.4] 477,788] +5.9| 870,444 +7.4] 296,070] —16.2 
oe AA 245) 400,062| +17.2| 561,545] +17.5| 1,021,607| -F17.4|  352,997| +18.8 
1948 EE 241 442, 821 —3.7 648, 415; +15.5| 1,091,239 +6. 8 342, 893 —2.7 
Middle Atlantic: 
1944.........- 880, 12,395, 873 Lë 7,907, 164 —4.2, 20, 303, 037 —1.2| 22, 409, 490 —1.8 
UE 858| 10,401,507} —16,1| 7,434, 229 —6.0) 17,835,736| —12.2| 18,977,463| —15.3 
1916. ........- 818| 8,319,887) —20.0| 6,614,410! —11.0, 14,934,327, —16.3| 15,615,000| —17.7 
1947 3... LL. 807, 10,100, 971| +21.4| 8,626,526) -4-30.4| 18,727,497) -F25.4| 20, 566,893} -+31.7 
1948.........- 792| 10, 564, 402 +4.6| 9, 103, 012 +9. 0| 19, 967, 414 +6. 6| 20, 990, 519 +2. 1 
Southeastern: 
1944.......... 501| 3,861,555 J-.1| 2,763, 586 +8.8| 6,625, 141 +3.6| 8,396, 796 +1.8 
1945.......... 485| 3,474,945; —10.0| 2,731,033| —1.2| 6,205,973!  —6.3| 7,460,202| —11.2 
1946.......... 476| 3,144,778,  —9.5| 2,547,664) —6.7| 5,692,442,  —8.3| 6,612,070} —11.4 
1947 3........ 469! 3,639,590, +15.7| 3,059,105! -F20.1| 6,698,605| -+17.7| 8,216,999| +-24.3 
1948. ......... 471| 3,940,494, -+8.4) 3,457,432| +13.0| 7,403,926 +10.5| 9,063,195| +10.3 
Southwestern: 
1944.......... 134| 193,181| -F36.1| 350,371, —21.0| 549,552; —7.9,  158,884| +471.3 
195 ccc 131 204,882) +6.1 378,618] +6.2 583,500 +6.2 182, 441| +14.8 
198 2.22- 121 139,038! —32. 1 402, 683 +6.4 541, 721| —7.2 59,758] —67.2 
AT ss 123 214,963; +54.0 532, 740! +32.3 746,803: -+37.9 125,857; +110. 6 
1948... 120 233, 904 +9. 3 573, 557 +7.7 807, 461 8.1 237,972, -+89.1 
North Central: 
1944 -. 8 1,426] 17, 284, A4n 12, 281. 465 —3. 2, 29, 565, 905 —1.3, 27,903, 417 +1.1 
1945.......... 1,380! 15, 237, 692| —11.8, 12, 352, 904 +. 6 27, 590, 596 —6.7¡ 24, 633, 4391 —11.7 
1946. `, 1,357; 13,053, 907| —14.3| 11,515,917 —6. 8) 24, 569, 884) —10.9, 21,169, 706) —14.1 
19472......... 1,350| 15,553, 5601 4-19. 1| 14, 258,421] --23. 8| 20,511,981] --21.3| 26, 643,575) +25.9 
1948... ...... ,340| 15, 703, 820 +1.0, 15,891, 047, -<+11.5| 31, 599, 867 +6.0 27, 160, 420 +1.9 
EES Moun- 
194 ee 92 598, 494| +31.2 691, 503) +21.3) 1,289,997! +25.7! 1,083,002| -+80.0 
19485 AA 91 612, 360 4-2. 3 592,431! —14.3| 1,201,791 —6.6; 1,067,660 —1.4 
1946... ...... 90 496,260! —19.0 428, 1711 —27.7 924,431) —23.3 764, 037| —28.4 
E eS 88 764,317] -+54.0 498,052; +16.3, 1, 262,369) +36.6: 1,515,960| +98. 4 
1948.......... 85 153, 167 —1.5 583, 453| +17.1¡ 1,330,020,  4-5.9, 1,585,327 +4.6 
Pacific Coast: | 
1944.........- 324 696,601| -+27.8, 1,450, 021 —7.9| 2,140,622 +1. 3 640, 103| -+32. 1 
1945.......... 300 670, 452 —3.8| 1,289,929; —11.0| 1,960, 381 —8.7 511,371| —20.1 
1848. ..... 279 587,577| —12.4! 1,303, 285) +5.7| 1,950, 862 —.5 554, 083 +8. 4 
19473........ 70 671,750} +14.3| 1,724,540, +26. 51 2,396, 200 +22.8 652,970| -+17.8 
1948.......... 205 710, 03 +14.6| 1,987,313, +15.2| 2,757,348, +15.1 646, 078 —1.1 
Undistributed: 2 
Mai 7 174,629 ........ 24, 490; ........ 199, 119:........ 216,198/........ 
United States: | 
IOA4 ...... 3,612! 35, 426, 349 ; +1.1) 25,922, 852; —2.6' 61,349, 201 —.5| 60, 951, 621 +1.1 
1945.......... 3, 493| 30. 960, 704| —12.6' 25, 230, 381: —2. 7; 56, 191, 0855 —8. 4| 93, 187,177, —12.7 
Loupe 2.291 26, 134,163) —15.6' 23,319, 048 —7.5 49,484,111; —11.9 45,071,630. —15.3 
1997. ceed 3,365 31,578,042! +20.8 20,285,419 +25.4 60,864,361! +23.0, 58, 290, 755 | +29.3 
1 ... ... 3, $14 32,419,643| +2. 7 32, 544, 232 +11. d 64, 903,875, +6. 7 60,026,404: +3.0 


! Where 2 or more separate departments, such as blast furnace, open-hearth, foundry, etc., are situated 
atthe same place and are operated by 1 establishment, each department is counted as 1 plant. 

!In 1947, some scrap and pig iron consumed in Middle Atlantic, Southeastern, North Central, and Pacific 
Coast districts—not separable —are included with “undistributed.” 
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Consumption of ferrous scrap and pig iron in the United States in 1948, by States 
and districts 


Ann A ———————————— 


State and district 


Connecticut. ........... 
Maine.... .. ....- AA 
Massachusetts.......... 
New Hampshire.... .... 
Rhode Island........... 
Vermont. 


Total New England.. 


Alobamg 
District of Columbia.... 
Kentucky... <.2--s.-.- 
Maryland.............. 
Florida: 2 ocius 
Georgia....------------- 
Mississippi. - ----------- 
North Carolina......... 
South Carolina......... 
Tennessee..........---- 
Virgilllà sas o ds 


Arkansas. consideres 
Louisiana.........--.--- 
Oklahoma. ....----.----- 


Kansas 
Nebraska. .............- 
Michigan.......-......- 
Wisconsin...........-.- 
Minnesotà.......-...... 
Missouri. ............-- 
North Dakota.......... 
ee Dakota.......... 


Total North Central.. 


Arizona..........-...... 
Nevuda............-...- 
New Menxico.......... ' 
Colorado................ 


OTOFOIIS äer Gelee ue gen 


Scrap Pig iron 
Active Home Purchased Total 
plants er 
report- : 
ing ! Per- er. Per- pud PEDE 
Short |cent| Short |cent| Short | cent a of 
tons of tons of tons of total 
total total total 
e| 144,712} osl 101,085) 0.61  335,767| 0.5 73,173| 0.1 
19 Zio] 1 14, 810| (5 32,917) .1 14 882| (2) 
113] asi A  349,705| "Lu 565,280) oa 219453] 
18 12,843| (2 16,638]  .1 29.481) (3) 4 Np (2) 
12 42,413| 1 60,468] A 10289 3 oam "Li 
15 9, 168| "mu 15,736] (2) 24.904] (2 Ceci o 
2311 442,8211 1.4] 648,418. 2.0) 1.091,239| 1.71 342,893 e 
well 390,757| 1.2| 659,919) 2.0| 1,050,676| Lë  374,354| e 
200| 1,538,953] A8 1,518,720) A3 3,057,673] 4.7| 2,918,785] 4.9 
468| 8,034,692) 26.6] 7,224,373] 22.2| 15,850,065] 24. 4| 17.667.350] 29.5 
792| 10,564, 402| 32.6] 9.403,012| 28.9) 10, 067, 414| 30.7| 20.090, 519| 35.0 
w 1472,190| Aa 973,850)  3.0| 2,446,046|  J.s| 3,500,614] 5.8 
771) 1,654,820] 5.1| 1,127,416] 3.5] 2,782,236| 4.3] 3,640,266] 6.1 
30 
EV Sai 2 weu A 218,454] 3 maa 1 
11 1,963] (9 2,154| (2) 4,117] (2) 2271) (2) 
50 7592] ^. 26,227) 1 438200. 20,482| (2) 
21 10,943] (9) 20,765| (2) 31, 708| (2) 9,404| (2) 
ZA) 252,900] .B| 364,547] LU oa Lu 265,838] .5 
32| 478.216) 1.5] 781.822) 2.4| 1,260,088] La 1,585,755} 2.6 
GU 3,016,494| 12.2) 3,457,432] 10.6| 7,403,926) 11.4| 9,063, 195| 15.1 
Mp EXE GEN A ee 
2 31,274,  .1 99, 443 3|  130,717| .2 7,025| (3) 
i 
66]  m2,630) .6 74,114] 1.5] 676,744) 1.0) — 230.947 4 
120]  233.904| `" 573,557] LN  ROLA46l| Lä 237,972] .4 
245) 2,929, 009| 9.1| 3,780,374) 11.6| 6,709,473] 10.3| 4,509,607| 8.0 
152] 3,703,313. 11.4| 2,410,939] ZA 6,114, 252| 9.4| 7075.855) 11.8 
56| 188,205) o  2925,3:0  .9| 480,575,  .7 91,291) | .1 
S) 41,488] 1 83,049) a 124537] a 24410 (2) 
ut ) 2, 634,885} 8.1] 2,550,230) 7.8| 5,185,124] 8.0] 2,979,525) 5.0 
zu 237,829 a 307.420] o 545258  .8| 458,130] 8 
7 194,22). .6| 720,263] 221  911,495| 1.4 87,654| — .1 
2 1,251] (2) 1,101| () 2,382} (2) 235| (3) 
373] 5,781,488] 17.S| 5,745,283] 17.7| 11,526,771) 17.8] 11,633, 581] 19.4 
1,340| 15, 705S, 820| 48. 4| 15, 891, 047| 48.8] 31, 599, 867| 48.6] 27, 160, 420] 45.2 
TO ee ee) E edo ea de 
3 | 4, 680| (3) 80, 673 2 85, 353 1 1,2511 (3) 
24V 740,962] 2.3]  476,958| Lu 1,217,920] a.o) 1,583,437| Ze 
6 1,006] (2) 5, 666] (2) 6, 762| (2) 315| (2) 
9 6,427] (3) 2,148] — .1 26,575) "LI 320| (2 
2 2| (3) 8| (3) 10| (3) VO 
85| — 753,167| 2.3] 583,453] 1 * 1,336,620 21| 1,585,327] 2.6 
tol) 656, 228] 2.0 1,485,214 4.0] 2,144,442] 3.3]  625,220| 1.1 
4) 113,807] A 49509| 1.5] 612900 1.0 ag 0 
"ai  770,035| 2.4| 1,987,313) 6.11 2,757,348] 4.3] 616,078 LI 


1, 987, 313 


13, ini 32, 419, 643| 100,0! 32, 544, 232 


1 3, 365 


LÀ — | —M — — 


—_ 


100. 0) 64, 963, 875) 100.0; 60,026, 404| 100.0 
31, 578, 9442| 100. 2 29, 255, 419; 100. 0, 60, 564, 361| 100.0; 55, 290, 755| 100.0 


! Where 2 or more separate departments, such as blast furnace, open hearth, foundry, ete., are situated at 
the same place and are operated by 1 establishment, each department is counted as 1 plant. 
3 Less than 0.05 percent. 
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CONSUMPTION BY TYPE OF FURNACE 


Open-Hearth Furnaces.— Ferrous scrap and pig-iron consumption in 
open-hearth furnaces in 1948 totaled 87,890,481 short tons, an increase 
of 4 percent over 1947. This was the greatest quantity consumed in 
open-hearth furnaces during peacetime and has been exceeded only 
by 1944, a war year, when 89,089,225 short tons were used. The use of 
home scrap increased 2 percent, purchased scrap 5 percent, total scrap 
3 percent, and pig iron 4 percent. The open-hearth furnace melt in 
1948 consisted of 46 percent scrap and 54 percent pig iron, unchanged 
from 1947. Of the total scrap consumed, 46 percent was purchased 
compared with 45 percent in 1947 and 44 percent in 1946. 


Consumption of ferrous scrap and pig iron in open-hearth furnaces in the United 
States in 1948, by districts and States, in short tons 


Active Scrap 
District and State ola Pig iron 
ing Home | Purchased Total 
New England: 
tel Or EE 1 
Massachusetts.......... c c LLL LLL ll... 2 77, 358 245, 003 322, 451 102, 403 
Rhode Island.............................. 1 
Total: 1048... ae ii REOR ROTE 4 77, 358 245, 093 322, 451 102, 403 
jy MODE IEEE 4 127, 441 231, 235 358, 676 96, 752 
Middle Atlantic * 
A ulace deeler 1 
NUW-JetsBy daer Ee 2 |? 1,283,503 | 1,044,924 | 2, 328, 427 2, 708, 824 
New E IPN cece ocutecolsacet esas 8 
Beppsglvanla LLL c... 44 | 6,774,628 | 5,187,540 | 11,962,168 | 14, 560, 428 
Total: 1948.............. 2... lll LL... 55 | 8,058,131 | 6, 232, 464 | 14, 200, 595 | 17, 269, 252 
EA oe EE 55 | 7,712,737 | 5,907,913 | 13,620,650 | 16,857, 381 
Southeastern and Southwestern 
eeng EEN 2 
A IN 1 
ao EE 1 1, 037, 510 762, 506 | 1,800, 016 2, 889, 501 
a: AAA A a e a ai 1 
E EEN 2 
SPY ef A EE 1 5 
Dillon A A ON 1 1,793,004 | 1,525,668 | 3,318, 672 4, 454, 862 
West Virginie... 2 
POU LEE 11 | 2,830,514 | 2,288,174 | 5,118, 688 7, 344, 363 
Er is do Deal 11 2, 703, 675 2, 195, 175 4, 898, 850 6, 576, 483 
North Central 
A A 10 1, 754, 009 1, 918, 404 3, 673, 013 3, 516, 473 
Idina A Ae tiene cen ee lees bn 6 3, 18%, 559 1, 898, 228 5, 086, 787 6, 459, 289 
BT POW isco ese sete os um t E eee 3 696, 783 639, 151 1, 335, 934 1, 744, 402 
Minnesota... 1 
A A ER e SEN LI ix es 2 258, 023 668, 705 926, 788 445, 095 
Wisconsin... aid ox civic Seas wae CUL del wea oe 2 
ÉITER 23 4, 088, 143 3, 141, 679 7, 229, 822 8, 368, 741 
Total: LL 47 | 9,986,117 | 8, 266, 227 | 18, 252, 344 | 20, 534, 000 
1047. a AA A i.d 48 | 10, 013, 360 7, 902, 926 | 17, 946, 286 19, 849, 518 
Rocky Mountain and Pacific Coast: 
¡AN A he re wee ody 6 
Utah TIE p Jp edés der | 1,483,672 | 2,680,000 | 2,017,810 
Washington... 1 
Total: 1048. 9 1, 155, 497 1, 483, 572 2, 639, 069 2, 017, 316 
1947 ucro neue eT adware uL 9 1, 140, 726 1, 322, 856 2, 463, 582 1, 958. 328 
Total United States: 1948................ 126 | 22, 107, 617 | 18, 515,530 | 40, 623, 147 47, 267, 334 
Wiese Eus 127 | 21,727, 939 | 17, 560, 105 | 39, 288, 044 45, 338, 462 
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Pennsylvania again led in the use of scrap in the open hearth in 1948, 
followed in order by Ohio, Indiana, and Illinois; this rank has remained 
unchanged since 1936. In 1935, the first year data were compiled on 
iron and steel scrap, Ohio consumed the largest quantity, followed 
by Pennsylvania, Indiana, and Illinois. 

Bessemer Converters.— The 5,029,587 short tons of ferrous raw 
materials used in Bessemer converters in 1948 exceeded the use of 
these materials in this type of furnace during any previous peacetime 
year and represent a 1-percent increase over 1947. The proportion of 
scrap in the metal charges was 1 : 20, and of the scrap used, 79 percent 
was home scrap. 

Following the usual pattern, Pennsylvania was the principal 
consumer of converter scrap in 1948. 


Consumption of ferrous scrap and pig iron in Bessemer converters in the United 
States in 1948, by districts and States, in short tons 


Ae Scrap 
plants . 
District and State report- Pig iron 
ing 
New England and Middle Atlantic: 
Connecticut..................-_.-..-.-.--- 1 
Dela WTO: coun genge deg eer Ae 2 742 
New a e A AA ] 
Pennsylvania............................. 9 29, 104 133, 633 1, 591, 630 
Total: IDR e ocu no rat REL 13 106, 844 32, 013 138, 857 1. 592, 372 
TOG AAA A ET 12 106, 286 34, 172 140, 458 1, 590, 173 
Southeastern and Southwestern: 
A A l 
LOMA ca 1 
UE AAA EE 1 22, 499 33, 187 526, 123 
ESA A A 1 
West Virginia... 1 
Total: 1048. a eoe eR E RrRE E E 5 22. 4 33, 187 KN 123 
IU. id Ee 5 24, 597 36.878 408, 503 
North Central and Pacific Coast: d 
PUGS ENEE 2 2, 401 6, 769 20, 058 
Hu Da CM PRO SEDE NON pat E CNN 1 
A Si a eee o Me eat 1 
Michigan... 1 10, 800 17, 128 305, 880 
M o CUPS 1 
ISSOHPI S c ert ie ROO 1 
Washington ÓN ] ) 170 342 103 
Kee EE ce m 4 $5,167 |...........- 55. 167 2, 133, 601 
Total: 1948. occ tada 12 68, 547 79, 406 2, 659, 612 
LI a AE 13 81,819 95, 627 2, 712, 605 
Total United States: 1948.._...........- 30 | 197,890 251,450 | 4,778,137 
PONT owt car aos 30 212, 702 272, 963 4,711, 581 


Electric Steel Furnaces.—The total melt of ferrous scrap and pig 
iron used in electric furnaces in 1948 amounted to 6,837,817 short 
tons, an increase of 28 percent over the 5,351,699 tons used in 1947 
and the largest quantity used in a peacetime year, exceeded only by 
the 7,308,240 tons used in 1943. "The use of scrap increased in all 
districts and of pig iron in all except Middle Atlantic and New 
England. 


e 
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Consumption of ferrous scrap and pig iron in electric steel furnaces in the United 
States in 1948, by districts and States, in short tons 


Active Scrap 
District and State poan ==> >> AP ig iron 


g Home Purchased Total 


ME England: : à 
A beeen ceicesece 
NM Mp aia i} ae 6,141 14, 304 858 
Massachusetts...........---.-------------- 9 15, 699 12, 760 28, 459 155 
ge Ce irte 14 23, 862 18, 901 42, 763 513 
qe A A ere 14 21, 484 17, 261 38, 745 968 
a Atlantic: i 
E EE 
EE ail 16,174 | ml 36,882 954 
New York alos SN 16 62, 797 90, 222 153, 019 5, 905 
Pennsylvania... eire ee 58 619, 909 840, 972 | 1,460, 881 15, 385 
KC Lë TM 86 697, 880 952,902 | 1,650, 782 22, 244 
A ert Sei ete eee we 87 659, 432 759, 205 1, 418, 637 2A, 842 
Southeastern: d 
pu 2 Columbia...................... A 
E le E 
M aryland EE EE MN 3 25, 586 105, 798 131, 384 2, 355 
West Virginia. .................. 2 l.l... 1 
a: A A A E sum 4 
Pond: a a ee a ee 1 16, 095 33, 867 49, 962 368 
Eo: WEE 3 
N on er e ee 
cout ArollnB8..-.:.a2.:-u2022—2. 9-4 
Tennessee NEE 4 12, 841 17. 048 29, 889 1, 097 
Virginis EE á 
Total: 1048. dee EE EE 25 54, 522 156, 713 211, 235 3, 820 
OAT E EES deben epus 24 46, 766 98, 123 144, 889 1, 583 
Southwestern: 
plein sed d ad atu D ardua EL ewe i 
A EEN 
Oklahoma EE EE 1 39, 644 42, 680 82, 324 1, 001 
RK EE 8 
Total: 21098... ee Ne Adel 14 39, 644 42, 680 82, 324 1, 001 
EE EEN LA 32, 555 36, 817 69, 372 451 
North Central. ccc: 2c sensed nia Die 
re EE bes. 25 395, 254 780,524 | 1,175,778 9, 287 
E A A a 11 37, 903 74, 530 112, 433 913 
TOW EE EE ee 1 
E O E to. 1 10, 983 14, 657 25, 640 118 
Nebraska o cadera staba 1 
NEIE circa daña 21 213, 967 366, 283 580, 250 3, 840 
ten el E EE 4 6, 960 8,912 15, 872 118 
O EES 8 9,774 16, 480 26, 254 1, 382 
Ohio eee cule ene de eS LS E LEE 36 661,645 | 1,315,489 | 1,977,134 81, 552 
Wisconsin... 14 75, 826 103, 933 179, 759 4,517 
Total: 1048. 122 1, 412, 312 2, 680, 808 4, 093, 120 101, 707 
AA IS 121 1, 185, 030 1, 925, 450 3, 110, 480 96, 922 
Rocky Mountain 
Ca E D E 3 
a A A A f 
CECR 1 9, 263 17, 361 26, 624 268 
18 1, AA NOR A ERN 1 
Total: 1948. o ccoo 6 9, 263 17,361 20, 624 268 
1944. ii rr 6 7,3360 13, 748 21, 084 262 
Pacific Coast: 
Calorias EE, tona 28 97. 562 230, 502 328, 064 2, 135 
ia] A AN NONER EIE 8 22, 082 96, 129 118,211 124 
Washington... 17 26, 895 125, 485 152, 380 502 
Total: 1948 4. c a a iE de i eco A3 146, 539 452, 116 598, 655 2,761 
TOAD EECH 54 100, 675 320, 479 421,154 2, 310 
Total United States: 1948................ 320 2, 384, 022 4, 321, 481 6, 705, 503 132, 314 
1947... oen dt 320 | 2,053,278 | 3,171,083 | 5,224,361 127, 338 
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Cupolas.—Preliminary figures released by the Bureau of the Census, 
United States Department of Commerce, indicate that shipments of 
gray iron castings in 1948 exceeded 1947 by 2 percent. Accordingly, 
requirements for scrap and pig-iron cupola consumption ee in 
1948 as in 1947. Scrap consumption in cupolas totaled 11,467,007 
short tons, setting a new record for consumption in this type of furnace 
during any year since the beginning of the collection of these data by 
the Bureau of Mines in 1935. Cupola furnaces used 16,747,964 
short tons (a record high) of scrap and pig iron, a 5-percent increase 
over the 15,996,366 tons used in 1947. The use of home scrap in- 
creased 2 percent, purchased scrap 16 percent, and total scrap 9 per- 
cent; pig iron decreased 3 percent. 

Charges to cupolas consisted of 32 percent home scrap, 37 percent 
purchased scrap, and 31 percent pig iron compared with 33 percent 
for both home and purchased and 34 percent for pig iron in 1947. 

As in 1947, Michigan continued to be the largest consumer of cupola 
scrap, followed in order by Obio, Illinois, Pennsylvania, Alabama, 
Indiana, Wisconsin, New York, and New Jersey. 


Consumption of ferrous scrap and pig iron in cupola furnaces in the United 
States in 1948, by districts and States, in short tons 


Active Scrap 
District and State Plants —————————————————| Pig iron 
lag Home Purchased Total 
New England: 
Connecticut. ........ 2. .Lc c ccc LL elles. 49 82, 590 109, 686 192, 285 60, 534 
ET oc eS eo Do sec eu cp ula OS 19 18, 101 14, 816 32, 917 14, 882 
Massachusctts......--.......-------------- 94 145, 783 147, 530 293, 313 115, 328 
New Hampshire......................-.... 16 7, 862 14, 779 22, 641 2, 678 
Rhode lIsland.................. ds 10 24, 539 28, 408 52, 947 17, 018 
A ee 15 9, 168 15, 736 24, 904 7, 687 
Total: IDAS iio cocus decre oic cese 203 288, 052 330, 955 619, 007 218, 127 
pit v HENCE ENEE 205 254, 656 275, 471 530, 127 227, 949 
Middle Atlantic: 
Delaware.._...-.----.------------.-------- 4 3, 203 5, 729 8, 932 3, 281 
New Jersey t... 22-2 75 181, 704 285, 068 466, 772 233, 565 
New York EEN 149 292, 970 293, 433 586, 403 272, 823 
Pennsylvania !._..........-2. 2-22-2222 eee 281 435, 475 513, 308 948, 783 513, 457 
'T'otül:-I048. oca cece dida 509 913, 352 1, 097, 538 2, 010, 890 1, 023, 126 
br RRA O A E 521 839, 633 982, 129 1, 821, 762 998. 866 
Southeastern 
AIR DAMG MAA A e adr oL 73 350, 193 431, 849 782, 042 813, 012 
Maryland Eonia eones 21 50, 599 46, 627 97, 226 49, 942 
Florida A A eR ea sks 16 1, 505 14, 041 18, 546 1, 357 
E A ENSE 56 24, 800 35, 251 60, 051 34, 682 
Kentucky 1...............- 2L Lll ll ll... 21 44, 218 21, 452 65, 670 131, 991 
Mississippi...............................- 11 1, 963 2, 154 4,117 
North Carolina............................ 49 17, 528 26, 227 43, 755 20, 388 
South Carolina............................ 19 10, 850 9, 942 20, 792 9, 391 
BI E 57 161, 045 178, 246 339, 291 179, 677 
VIERA EE aa 57 78, 701 137, 940 216, 641 84, 618 
West Virginia... 20 9, 392 20, 732 30, 124 7, 647 
Total: 1948  .......................-.... 400 750, 794 924, 461 1,675, 255 1, 334, 976 
Lt A HEH 402 685, 072 705, 600 1, 390, 672 1, 211,895 
Southwestern: 
AY KANSAS la E 10 599 2, 177 2, 716 625 
LOUISIANA EE 20 2,875 7, 598 10, 473 1, 850 
OklalholA oasis oa 14 5, 912 14, 415 20, 327 3, 797 
o EE 50 39, 278 106, 962 146, 240 23, 906 
Total: 1048 sn ort ele ae etait ele 94 48, 664 131, 152 179, 816 35, 178 


1915. ee 97 45, 490 114, 858 160, 348 32, 109 


See footnote at end of table. 
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Consumption of ferrous scrap and pig iron in cupola furnaces in the United 
States in 1948, by districts and States, in short tons—Continued 


Active Scrap 
District and State plants || Plgiron 


g Home Purchased Total 


eeepc, | EE EN 


jer: qM c 175 558, 859 491,136 | 1,049, 995 392, 931 
TRO IRR EE 116 299, 919 314, 135 614, 054 263, 271 
te EES 52 169, 338 159, 862 329, 200 84, 952 
Kansas e ce volle casco dexuwdoucee iix 32 26, 026 59, 482 85, 508 20, 211 
AA 153 | 1,063, 649 983,829 | 2,047,478 945, 993 
Aiinnesota occ ron 59 68, 365 113, 518 181, 883 45, 374 
NIISSOHFL s. he ete 0l AA 49 83, 759 163, 027 246, 786 54, 107 
Mo EE Ee EE 5 7, 431 12, 158 19, 589 8, 973 
vorth Dakota... ......... Ll c lll. cllc ll. 
South Dakota WES EE 2 1, 281 1, 101 2, 382 235 
1810174 9 GE EE 250 529,878 661,663 | 1,191, 541 502, 634 
Le ET EE 104 319,677 277, 985 597,662 216, 028 
Total: HENSE ege 1,008 | 3,128,182 | 3,237,896 | 6, 366, 078 2, 529, 769 
E A A sees. 1,020 | 3,066,780 | 2,843,594 | 5,910, 374 2, 604, 875 
Rocky Mountain: 
ATi ONA A A ritu d aE 4 24, 331 25, 258 1, 045 
CGolorado. lll eee 20 20, 216 49, 336 69, 552 34, 978 
SL A E d a cei am 5 675 3, 001 3,876 15 
Ao s c oc A A 6 5, 823 4, 549 10, 372 230 
New Aeren... 2 3 7,713 8, 103 165 
¡e A A 15 51, 410 , 282 89, 692 36, 552 
NA AM ee 2 8 10 4 
Totski T8- EE 54 79, 443 127, 220 206, 663 73, 289 
A ose et 55 77, 377 119, 847 197, 224 74, 044 
Pacific Coast: 
California bo NN NES Nee EN 113 91, 661 211, 204 302, 865 57, 086 
e tt cosmos dadas ere 35 10, 596 34, 452 45, 048 4, 988 
Washington... 37 12, 305 49, 080 61, 385 4, 418 
Total: 19418... s Leo eee 185 114, 562 294, 736 409, 298 66, 492 
AA A E A 188 97, 055 250, 958 348, 013 72, 791 
Undistributed: ! 
Total RE no aia 7 174, 629 24, 490 199, 119 216, 198 
Total United States: Io. 2,453 | 5,323,049 | 6,143,958 | 11,467, 007 5, 280, 957 
¡E AAA 2,495 | 5,240,692 | 5,310,947 | 10, 557, 639 5, 438, 727 


! Some scrap and pig iron consumed during 1947 in California, Illinois, Kentucky, Maryland, New Jersey, 
Ohio, and Pennsylvania—not separable—are included with ‘‘Undistributed.”’ 


Air Furnaces.—Scrap and pig iron consumed in air furnaces 
(including 2 Brackelsbergs) in 1948 amounted to 1,748,978 short 
tons, an increase of 1 percent over the 1,724,004 tons melted in these 
furnaces in 1947. The use of home scrap increased 2 percent and of 
purchased scrap 13 percent; pig iron decreased 11 percent. 

There was no change in the position of the principal consuming 
States; Ohio led in the use of scrap in air furnaces, followed in order 
b ES Pennsylvania, Indiana, Michigan, Wisconsin, and New 

ork. 
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Consumption of ferrous scrap and pig iron in air furnaces ! in the United States 
in 1948, by districts and States, in short tons 


A Scrap 

plants 

District and State mpc DEE Pig iron 
ing Home Purchased Total 


———— | ———— |—MÓMá—X D —MMQ——À'ÀH— 


New England: 


ounce cue EE : 
assachusetts....... LLL ccc cc caco 
New Hampshire EENEG 1 47, 978 20, 410 67, 994 21, 445 
Rhode Island.............................. 1 
Total: 1048... ee eee fone oe 13 47, 578 20, 416 67, 994 21, 445 
1047 EE 13 i 15, 068 61, 295 25, 819 
WE mg Atlantic: : 
elaware. cce clc eee 
Ng iu \ 12, 423 3, 424 15, 847 6, 278 
New York .oocoocooccccccccccoccccnnonoooo 10 48, 838 24, 735 73, 573 22, 236 
Pennsylvania... Vie EEN NN EN 22 127, 433 82, 437 209, 870 58, 791 
Total: 1948....................----.--s-- 35 188, 694 110, 596 299, 290 87, 305 
AA A dnas SE 36 177, 377 91, 881 269, 258 95. 933 
Southeastern and Southwestern: 
District of Columbia...................... 1 
TA oic Ad ae te 1 17, 943 12, 629 30, 572 7, 138 
West Virginia. ....................-- l.l. 2 
Total: 1048 si ir da 4 17, 943 12, 629 30, 572 7, 138 
Ee 3 17, 330 13, 051 30, 381 7, 334 
N ee 
DOS tad, Se cdc ee Sek tedster cece 14 
EE EE A ) 240,378 | 137,263 | 377,641 100, 444 
dr EEN 6 82, 278 48, 033 130, 311 A, 123 
e E A E A ME i 
Ch DEE 
Minnesota EE EE? 1 12, 401 5, 421 17, 822 9, 427 
RETTEN 1 
A cce euer mel em Nap e tte d. 21 212, 214 114, 619 328, 833 81, 076 
Wisconsin..................-.- 2 c esae scr. 12 78, 109 48, 315 126, 514 33, 529 
Total: 19046 ci cam eere de 67 625, 470 353, 651 979, 121 249, 199 
10472 llli. EEGEN 68 623, 315 321, 777 945, 092 252, 014 
Rocky Mountain and Pacific Coast: 1 
Calor III] Al  2895| mi aal 206 
Total: 1948.............. ll c LLL cll ll. 5 2, 805 1, 193 3, 298 2, 918 
Eo Rate Ee 4 2, 921 1,157 4,078 2, 800 
Total United States: 1948................ 124 882, 400 498. 485 1, 380, 975 368, 003 
1917... esos 124 867, 170 442, 934 1, 310, 104 413, 900 


1 Includes 2 Brackelsberg furnaces, 1 each in Indiana and Ohio. 


Crucible and Puddling Furnaces.—Crucible furnaces used 1,329 
short tons of scrap and 1,013 tons of pig iron in 1948 compared with 
2,265 and 1,312 tons, respectively, in 1947. Puddling furnaces used 
19,781 tons of scrap and pig iron, a decrease of 2 percent from 1947. 
Of the total puddling-furnace melt in 1948, 4,802 tons were scrap com- 
pared with 3,691 tons during the previous year. The bulk of the 
scrap and pig iron consumed in puddling furnaces was in Pennsylvania. 
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Consumption of ferrous scrap and pig iron in crucible and puddling furnaces in 
the United States in 1948, by districts and States, in short tons 


Active Scrap 
District and State pianis So Pig iron 
ing Home Purchased Total 
N GR : i 
OnlecLlic EE 
Massachusetts... cole d a E aces 1 ) 295 618 913 254 
Total: 19048... e oc tox ak RE xS 2 205 618 913 254 
ATP a ela ee E a PROS 4 605 823 1, 428 576 
Middle Atlantic and Southeastern: 
Dee Colüitblia aset lee cd ! 
ENEE EN 
Maryland di aoc Fo RE cd MEG 335 1, 098 1, 433 8, 786 
ew Jersey ...----------------------------- 
PeninsyiVADÍA coo. aere Geer 4 29 3, 510 3, 539 6, 350 
Total: 1048... 12 ec o cEL CAL c 8 364 4, 608 4, 972 15, 136 
a aces aoe’ 10 178 4,163 4, 341 A 
North Central: 
Wagn oe MA) 0) d d 
DE e O o o 0 
Southwestern and Pacific Coast: 
ee | a d, d d d 
e NE 0 d d 
Total United States: 1948. .............. 15 809 5,322 | 6,131 15, 992 
Ir GE 18 864 5, 092 5, 956 17, 885 


! Included with total for United States. 


Blast Furnaces.— Materials other than scrap constitute by far the 
largest. proportion of the blast-furnace charge and in 1948 consisted of 
109,458,986 short tons of iron ore, sinter, and manganiferous ores; 
3,073,224 tons of mill cinder and roll scale; 3,997,172 tons of open- 
hearth and Bessemer slag; and 42,099 tons of miscellaneous materials. 

Total consumption of scrap in 1948 by 74 plants operating blast 
furnaces was 2,931,508 short tons, a 9-percent increase over 1947. 
The scrap charged to blast furnaces was 49 percent home and 51 per- 
cent purchased, compared with 52 and 48 percent, respectively, in 1947 
and 51 and 49 percent, respectively, in 1946. The proportion of scrap 
used to pig iron produced was 4.9 percent compared with 4.6 percent 
in 1947; home scrap 2.4 percent and purchased scrap 2.5 percent in 
1948. 
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Consumption of ferrous scrap in blast furnaces in the United States in 1948, by 
districts and States, in short tons 


Active Scrap 
District and State pane 
ng Home Purchased Total 
New England and Middle Atlantic: 
SE,  & |} 240s] SO S. 
Penas VIVO sisas 17 536, 746 431. 433 968, 179 
Total: 1948. 2 te ad de tao do da 24 565, 151 530, 592 1, 104, 743 
EE EE AE A 24 575, 359 439, 806 1, 015, 255 
Boutheastern and Southwestern: 
Alabama. eege Ee 6 208, 365 71, 427 279, 792 
see) ECH l 
aryland EE EE 
Tennessee.. ee eet AS wie SEENEN SE Ziel 1 205, 448 137, 207 342, 655 
e A IN E deat 3 
West VIRIL a ES 2 
Total: AMB ci TELS 14 413, 813 208, 634 622, 447 
TA E a a e EEN 11 295, 789 168, 440 464, 229 
North Central: 
MiNoS fcc os A A A NA s 6 86, 118 198, 677 284, 795 
Indiána. ——€——————— 3 46, 105 66, 861 112, 966 
EE BEE : } 92, 341 50, 191 142, 632 
310 AAA II A AOS 21 234, 130 417, 367 651, 497 
Total 1048 occu mu ERREUR REUS E Dead 34 458, 604 733, 096 1, 191, 790 
Id Loa EE E ew tee OET 33 524, 793 682, 417 1, 207, 210 
Rocky Mountaly ; 
Pod (11 g: AA A AA 
KEE ) 12, 252 276 12, 528 
Total 1048 EEN 2 12, 252 276 12, 528 
VIE as 3 5, 22 194 5, 405 
Total United States: 1948. ................... LL... 74 | 1,449. 910 | 1,481, 598 2, 931, 508 
EE 71 1, 401, 162 1, 290, 937 2, 692, 099 


USE OF SCRAP IN FERRO-ALLOY PRODUCTION 


The production of ferro-alloys (by other than blast furnaces) in 
1948 consumed 351,926 short tons of scrap, an 11-percent increase 
over 1947. Of this total, 471 tons were used in the aluminothermic 

rocess and the balance in electric furnaces. Scrap used in blast 
urnaces in the manufacture of ferro-alloys is included in this chapter 
with blast furnaces. Purchased scrap accounted for 97 percent of the 
quantity used and home scrap 3 percent; in 1947 the percentages 
were the same. 

Eighteen ferro-alloy plants used ferrous scrap in 1948 compared 
with 19 in 1947. Of these plants, 17 operated electric furnaces. One 
of this group employed both the electric and aluminothermic process, 
and one additional plant used the aluminothermic process only. 
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Consumption of ferrous scrap by ferro-alloy producers in the United States in 
1948, by districts and States, in short tons 


A rte Scrap 
plants 
District and State report 
ing Home Purchased Total 
Middle Atlantic: 
INGU CY GRE. AA i DM UE E Laos HIE 5 254 81, 600 81, 854 
Penusvivanid.i.. cocer 2n Re e es uleeeet eons A 666 666 
Total: 1948000 oil cria 8 254 82, 266 82, 520 
EE a AMEN CPP 8 109 73, 100 73, 209 
North Central 
Ee äu 9, 564 142, 577 152, 141 
Total: TA a de 4 9, 564 142,577 152, 141 
EE 4 8, 949 142, 271 151, 220 
Southeastern: 
GE EE 1 
out ATO MAR: ee aa 
Tennessee SE EE EE NEEN 1 KEE 109, 244 109, 244 
AW est Virginia: o eL e e eet 1 
Total: He eeh tee Ww RN 109, 244 109, 244 
1941. o oon EE 3 BEEN 84, 089 : 
Pacific Coast: 4 
EE 
EE q ES 8, 021 8, 021 
Toti LEE AAN 8, 021 8, 021 
EE x ub E 8, 456 8, 456 
Total United States: 1948. ............... ee 18 9, 818 342, 108 351, 026 
E 19 9, 058 307, 916 316, 974 


MISCELLANEOUS USES 


Scrap consumed in 1948 for miscellaneous purposes, such as re- 
rolling, nonferrous metallurgy, and as a chemical agent, remained at 
slightly less than 2 percent of the total consumption. 
has been unchanged for the past 4 years. The quantity so used— 
1,246,228 short tons—was an increase of 4 percent over that used 
for these purposes in 1947. Of the quantity used, 95 percent was 


purchased and 5 percent home scrap. 


883326—50— —45 


This percentage 
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Consumption of ferrous scrap in miscellaneous uses in the United States in 1948, 
by districts and States, in short tons 


New England: 
Connecticut.. 


Middle Atlantic: 


District and State 


e mm zm e mm ms mm mm mm mm e mm e mr mm mm e mp e em mm e mm e ww e mp mm mm wm wm mm mm wm mm e e mp e mm 


e mp o zm zm mm pr mm em mp mm e e rm ps mm mm mm e mm wm wm em mm e mp mm vm ep mm o mm mm em em 


dereen eege 


New York... 


SE 


NOBPISER L4. lm eic tog Ee d 


NISSOURLI EEN 


ATIZONG EE 
EC eebe O RAM, 


LEE 


—— pm em mm e e mm mm zm op mm mp mm mr mm ës ës vm mm mp em e e rm op mm mr mm mm wm mp mm e mr rm mm zm 


——-——-————————————————————————————— mm wm wm 


wm mm e e e e e e e at ee mm mp mm mm e mm pr em mm e mm e ep o mm mm wm mm mm om cm mm mm mm e wm mm em 


e e o e e wm o e o wm op em em wm op e mm rr vm em mm e e em pr e ep o wm o pr pm e ep wm ep ep mm wm = 


mm mp eme mg em mmm e zz me ee e e em mmm IQ e em 2:22: e mm mm 


mm ge gp e o e o e em mm e o mm zm ër ep om ep e em e e gr e e I gr ee mm em o mm 


e me zm e em e om o mm mm mm mm mm zm E e 


mm go mm o mm e mz em emm A mm ms e mm ms mm em mm mm mp pm e ep e wm e mp ës mr 


wer er em wm ww mm mm pm  - mm em P mm em mm mm P mm mm eee 


e mm më e mm game om zm eee mm mm me em em om mm mm e mmm eee eee - 


Active 


Home 


Scrap 


Purchased 


eee | ees A Y NT Pa EU e 


OSO] rabätatabä GA 


ke be 


N ys 


fe QO 


625 

1, 105 
2, 719 
456 
35, 943 
39, 118 
38, 496 


50 
602 


d» 
poe 
-— 


ES 


64, 038 


66, 077 


14, 253 
14, 698 


120, 864 
114, 046 


135, 403 


370, 313 


343, 678 


51, 445 
943 


83, 144 


135, 532 


122, 261 


9, 984 


9, 984 


38, 528 


305, 405 
1, 782 


1, 182, 190 


1, 130, 144 


61, 495 
1, 605 


83, 555 


1, 246, 228 


1, 196, 221 


1In addition, 90 tons and 5 tons of pig iron were consumed in miscellaneous uses in Montana and Ohio, 
respectively, during 1948, 
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STOCKS 


Complete iron- and steel-scrap stock figurcs covering 1948 year-end 
stocks are not available; producers (railroads and manufacturers) 
were not canvassed. Dealers and automobile wreckers reporting to 
the Bureau of Mines had 193,108 short tons of materials on hand 
December 31, 1948, compared with 228,614 short tons at the end of 
1947, a decrease of 35,506 short tons or 16 percent. Shipbreakers 
reported having 34,368 short tons of material on hand December 31, 
1948. Total stocks of iron and steel scrap on hand December 31, 
1948 (exclusive of producers), totaled 6,685,612 short tons compared 
with 4,810,984 short tons on December 31, 1947, an increase of 
1,874,628 short tons. 

The increase in total stocks in 1948 reflected the 60-percent increase 
in consumers' stocks of purchased scrap. Home scrap stocks in- 
creased from 1,400,719 short tons on December 31, 1947, to 1,598,673 
short tons on December 31, 1948. 

Consumers? Stocks.—Consumers' stocks of home and purchased iron 
and steel scrap on December 31, 1948, totaled 6,458,136 short tons— 
an increase of 2,027,196 short tons or 46 percent from the beginning 
of the year. Stocks of home scrap (1,598,673 tons) increased 14 

ercent, and purchased scrap (4,859,463 tons) increased 60 percent. 
Stocks of pig iron on December 31, 1948, amounted to 1,606,160 
short tons, an increase of 62 percent over the 988,435 short tons on 
hand December 31, 1947. 


Consumers’ stocks of ferrous scrap and pig iron on hand in the United States on 
Dec. 31, 1947 and Dec. 31, 1948, by States and districts, in short tons 


Dec. 31, 1947 Dec. 31, 1948 
State and district Scrap Scrap 
SEELEN ae Se E GE 
Pur- on Pur- on 
Home chased Total Home chased Total 
Connecticut. .....-..-.-------- 5,060| 11,3761 16,436] 10,478! — 5,163| 16,076! 21,2391 15,714 
MAING orc essc oon uae 1, 234 3, 045 4,279] 2, 630 2, 764 5, 300 8, 064 4, 939 
Massachusetts. ...........-...- 5,720) 40,033) 45,762) 27,231] 37,545) 47,738. 85,283] 53,212 
New Hampshire.............- 375) «1,854, 2229 611 78| 4,397 5,0755 1,006 
Rhode Island................-- 658 KI  5.704| 1,884 775| 9,281) 10.056| 4, 559 
Zermont. oaaao 4731  5,507| 5,9801 1.280 493) 5,278 5,771 1, 417 
Total New England.. ..| 13.529} 68,951)  80,480| 44,114) 47,418]  88,070| 135,488| 81,447 
LAAATLA——-L|IL————————| L——————|L————— L——DImLLBL[IL————L—— 
Ma optem 14,480. 73,917, 88,397| 26,332 16,019] 87,331, 103,350| 37,487 
New York...............-....- 107, 736] 120,248| 237,984| 55,340| 47,644] 266,799| 314.443| 53,111 
Pennsylvania 1................ 465, 267| 597,441]1,062, 708/220, 458| 452,341] 959,736 1,412, 077| 268,378 
Total Middle Atlantic. .| 587,483} 801, 606/1, 389, 089/311, 130| 516, 004/1, 313, 866|1, 829, 870] 358, 976 
Alabama. cusco tó 32,244) 65,569| 97,813| 52,035 30,803| 114,348| 145,211| 89,626 
District of Columbia. ......... 
Kentucky 1... 54,314] 34,953}  89,267| 20,990| 46,480| 103,141] 149,621] 64,500 
Maryland ! A A N 
GE EE } 1,094  9,371| 10,465] 4,178]  1,501| 10,496| 11,997 5,011 
SE EE See 129 447 576 288 172 655 827 385 
North Caroiing -0.2-0 ------ 178 1, 639 1,815| 1,444 282 2, 881 8, 163 2, 008 
South Carolina... ES 130|  1,635|  1,705| 1,783 20 2,520 | 2,721| 2,479 
EE } 8,313| 39, 180| 47,493 17,355; 9,719] 51,158| 60,877| 24,350 
West Virginia. ..............-- 8,132] 87,322! 95,454] 10,002|  5,046|  91,519| 96,565| 25,859 
Total Southeastern...... 104, 532} 240, 116| 344, 648/108, 075) 94, 264| 376,718| 470,982! 215, 214 


—— | eege en | | | vv | | [ee 
Kl Ee ed —— 


See footnote at end of table. | 
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Consumers' stocks of ferrous scrap and pig iron on hand in the United States on 
Dec. 31, 1947, and Dec. 31, 1948, by States and districts, in short tons—Con. 


Dec. 31, 1947 Dec. 31, 1948 
State and district Scrap Scrap 
Pig Pig 
Pur- Iron ur- iron 
Home chased Total Home chased Total 

Arkansas.............--..----. 
Louisiana....................- 764 12, 079 12, 843 901 1, 067 14, 559 15, 626 1, 271 
Oklahoma..................... 
Teras EE 3, 531 30. 923 31,454| 4,736) 119,446] 392,086| 511.532; 215, 902 

Total Southwestern. _-... 4, 295 43,002} 47,297! 5,637] 120,513: 406,645! 527,158} 217,173 
TROIS MAA 104, 036, 456,582, 560, 618! 86, 461 94, 843 Em 516| 509,359| 121, 091 
Indiana --......ooccoocoooooo.. 130,571] 149, 955] 280, 526] 64,693| 214,198} 375,903! 590, 101 82. 215 
dpa HERUM o HINARI ERE DONO 4, 691 38, 323 43,014| 7,709 6, 737 51, S00 57, 537 12, 231 

LAT)ISAM Soe cee Ue oc 

Nebraska DEE ) 725 11, 998 12,723| 1,160 589 12, 600 13, 189 3, 161 
Ee EE EE ) 108,199| 223,223| 331,422]139,125| 145,619| 258,060| 403,679| 184,991 
Minnesota............-. sss ee 8, 065 69, 066 78,031| 5,748 13,958, 136,821! 150, 809 11. 829 
DUE s Pac ERRORES 3, 053 61, 918 64, 971] 8, 248 4,042| 113, Ion 117, 202 16, 562 
Nort e A 
South Dakota IITU] 234 81 315 24 282 169 451 E9 
IN AA A a 266, 798; 570,566; 837, 364/156, 440| 212,502, 670,919| 883,421| 240, 703 

Total North Central....| 627, 2721, 582, 612 2, 209, 8541469, 608| 601, 800,2, 333, 94813, 025, 748] 673, 142 
Artzonn. ee Mai EN 2 d 
Nevada. .........-..........-. 2, 426 18, 036 21, 362 238 2, 896 14, 260 17, 156 367 
New Mexico................... 
vnd ce 9,672|  61,167|  70,839| 11,066|  10,327|  77,007|  87,334| 10, 640 
Ida8B0:scoicil. seems cali eee e 1, 053 1, 953 661... ......- 1, 857 1,857 38 
Montana ...................... 2, 408 9, 418 11, 826 165 1, 765 8, 72A 10, 459 246 
Wyoming--.---.---------------- 3 1 4 3 3 ] 4 8 

Total Rocky Mountain . 14, 509 91,475| 105, 984| 11, 538 14,991, 101,849; 116,840 11, 297 
Alaska.................-.-.rs- ad ER m - 
Oregon. EE 4, 371 53, 716 58, 087| 3, 148 3, 788 76, 111 79, 899 5, 734 
Wochington. 00ean 
California 1.................... 43, 823| 146,461| 190, 284| 20,996! 109,895| 162,256! 272.151 43, 177 
Undistributed !...............- 905 4, 282 9.187]. EA E Pate ee 


M A A 


Total Pacific Coast...... 48, 194) 200,177) 248, we 33, 144| 113,683| 238,367, 352,050| 48,911 
| 


3, 030, 221 4, 430, 940 


| | | 


! Some scrap and pig-iron stocks on Dec. 31, 1947, in California, Illinois, Kentucky, Maryland, 
New Jersey, Ohio, and Pennsylvania—not separable—are included with “Undistributed.” 


Total United States..... 1, 400, 719 988, 435/1, 598, 673 4, 859, Ze 458, 139l; 606, 160 


Suppliers’ Stocks.—Stocks of iron and steel scrap in the hands of 
dealers (188,746 tons) and automobile wreckers (4,362 tons) totaled 
193,108 short tons on December 31, 1948, compared with 228,614 
tons on December 31, 1947—a drop of 16 percent. Stocks held by 
shipbreakers amounted to 3,244 short tons on December 31, 1948. 


PRICES 


The prices of iron and steel scrap continued to rise during 1948, 
despite industry efforts to curb the upward trend through a strong 
buyers’ resistance during early months of the year. No. 1 Cast scrap 
&t Chicago was selling at $68.00 per gross ton during January 1948, 
an increase of $24.62 per ton over January 1947; a peak price of $74.30 
per ton was reached during August 1948. No. 1 Heavy-Melting steel 
&t Pittsburgh and Chicago was quoted by Iron Age at $42.75 and 
$41.75 per gross ton, respectively, from August through December. 
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The previous high at Pittsburgh was $41.88 in November 1947, and 
at Chicago, $40.50 in October 1947. However, steel production 
continued at a rate of more than 7,000,000 short tons per month 
throughout the year, with the exception of February 'and April, and 
at the end of the year the scrap market appeared stronger than it 
had for some months. Shipments were moving in large tonnages, 
and mills were buying all the scrap offered at the current higher price 


levels. 
FOREIGN TRADE ! 


Im ports.—Imports of iron and steel scrap in 1948 increased 11-fold 
in quantity (415,072 short tons compared with 36,191 tons in 1947) 
and 16-fold in value ($10,453,480 compared with $668,790 in 1947). 
Of the 1947 imports, 179,725 tons came from Germany, 65,856 tons 
from Japan, 38,804 tons from the Netherlands, 31,567 tons from 
Cuba, and the remainder from other countries. In addition, 46,014 
tons of tin-plate scrap were imported in 1948 compared with 34,492 
tons in 1947, mostly from Canada. 

Exports.—Exports of ferrous scrap from the United States in 1948 
were 242,025 short tons valued at $12,515,668, a 25-percent increase 
in tonnage over 1947 and a 27-percent increase in value. Imports 
exceeded exports by 209,751 short tons (not counting 46,014 tons of 
imported tin-plate scrap). The tonnage exported amounted to 7 
percent of the 5-year prewar average (for 1935-39) of 3,298,326 tons 
a year, compared with 6 percent during 1947. The 1948 exports 
included 36,704 tons of tin-plate scrap, circles, strips, cobbles, waste- 
waste, and terneplate clippings and scrap valued at $5,829,476. The 
same materials in 1947 amounted to 29,805 tons valued at $5,574,243. 
The accompanying table shows the principal countries to which scrap 
was exported during the period 1944-48. 


Ferrous scrap exported from the United States, by countries, 1944-48, in short tons 


[U. 8. Department of Commerce] 


Country 1944 1945 1946 1947 1048 
Argentina. EE 87 4, 264 4, 630 18,474 4, 488 
A AAA A A se eae 271 1, 088 i 1, 165 1, 252 
Canada oci de ella 71, 518 47, 465 82, 346 119, 394 168, 072 
B MN 7,447 1, 334 5,7 

E A uade A teem casks 112 7, 930 6,315 3, 217 
o ee EE 1,819 955 22 587 1, 173 
COAT cox cae atc ete EE 687 521 845 906 
Denmark. ee ee eee eee alent Meuse: 55 2, 080 1, 730 
Hong EE A A 649 2,572 3, 034 
Dndint- or AN AA AA icut etri prie d 8, 910 
Merito EE 17, 509 27, 471 48, 194 33, 078 37, 759 
Philippines, Republic of...............|.--..--------}------------- 240 4 739 
Ovals. A eho set A E 97 2, O74 711 
SW COUGH A A DEE 510 493 2, 448 1, 641 

Türkey A A AI Ne PP 59 50 1, 077 9 
Union of South Africa. LL s.l... 168 393 477 1, 271 
United Kingdom... e Ae NES 199 435 MAU eae ce 
IEN 220 4, 432 425 1, 721 1, 041 
Other couptrleg. 22... LL lll... 4, 186 877 505 3, 941 5,614 
Total: Short tons................ 95, 082 95, 734 149, 106 1 194, 081 242, 025 
A AAA ee $1,910,220 | $2,589,239 | $3, 384, 514 |! $9, 854, 401 | $12, 515, 668 


! Revised figure. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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GENERAL SUMMARY 


CCENTUATED by the threat of possible lead shortages 
A resulting from unpredictable work stoppages, an accelerated 
program of defense construction, and Government require- 
ments for the strategic stock pile, consumer demand for lead remained 
high throughout 1948. As a result, the market quotation for lead 
&dvanced three times during the year to establish new record highs, 
and a sellers’ market continued to prevail within the industry. ith 
elimination of a 30,000-ton potential gain in domestic mine production 
in 1948 through work stoppages in certain mining areas which in 
turn limited domestic refinery output, there was increasing demand 
for lead from secondary and foreign sources. Recovery from secondary 
sources remained above 500,000 tons and surpassed domestic mine 
output for the third successive year. Total imports of lead were 52 
percent greater in 1948 than in 1947 owing in part to the desire for 
American dollars abroad and to the suspension of lead import duties 
beginning July 1, 1948. 
he total consumption of primary, antimonial, and secondary lead in 
the United States in 1948 was 1,115,995 tons. Lead stocks (physical 
inventory) at primary smelters and refineries rose 113 percent during 
1948, and consumers’ inventories at the end of the year were 30 
percent greater than on January 1. 
Government regulations requiring a license for the exportation of 
pig lead and lead semimanufactures remained operative throughout 
the year. 


1 This report deals primarily with the smelting, refining, and consuming phases of the industry. For 
details of mining operations, see various State chapters of this volume. 
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Salient statistics of the lead industry in the United States, 1939-43 (average) and 
1944-48, in short tons 


1939-43 
(average) 


Production of refined primary lead: 
From domestic ores and base bullion..| 439,692 | 394,443 | 356,535 | 293,309 | 381, 109 339, 413 


From foreign ores and base bullion.... 85, 234 70, 320 87, 050 44, $58 59, 901 67, 281 
a onn A eg 524,926 | 464,763 | 443,585 | 338,197 | 441,010 406, 694 
pecovery of secondary lead............... 312,871 | 331,416 | 363,039 | 392,787 | 611,970 600, 071 
ports: 1 
Lead in pigs, bars, and old............ 209,373 | 226,073 | 230,313 | 114,706 | 1 175, 538 276, 169 
Lead in base bullion..... e 28, 333 58 8 125 31, 580 7, 186 
Lead in ores and matte............... 74, 713 93, 570 70, 005 44, 407 50, 752 03, 007 
Exports of refined pig lead 3............... 31, 381 16, 523 1, 784 700 1, 616 399 
Estimated consumption of primary and 
secondary len... 931, 000 |1, 118, 643 |1, 051, 602 | 956, 476 |1, 172, 000 | 1, 133, 895 
Prices (cents per pound): 
New York: 
Averare for period... 5.80 6. 50 6. 50 8.11 14. 67 18. 04 
Quotation at end of period........ 5. 97 6. 50 6. 50 12. 55 15. 00 21. 50 
London average for period............ (4) 4.49 4.99 8. 63 15. 27 17. 16 
Mine production of recoverable lead...... 456,470 | 416,861 | 300,831 | 335,475 | 384,221 390, 476 
World smelter production of lead ?........ 1, $40, 000 |1, 424, 000 |1, 233, 000 |1, 140, 000 |1, 414, 000 | 1, 420, 000 


! Data include lead imported for immediate consumption plus material entering the country for storage 
ander bond. 

2 Revised ficures. 

! Includes less than 1 ton of foreign lead reexported in 1944, 377 tons in 1945, 103 tons in 1946, 102 tons in 
1947, and none in 1918, according to records of the U. S. Department of Commerce. 

‘ Figure not available. 


DOMESTIC PRODUCTION 


Statistics on lead output may be prepared on a mine or smelter and 
refinery basis. The mine-production data compiled on the basis of 
lead content in ore and concentrates and adjusted to account for 
average losses in smelting are the most pertinent measure of produc- 
tion from year to year. The pig-lead output, as reported by smelters 
and refiners, presents a more precise figure of actual lead recovery but 
generally differs from the mine figure owing to the lag between mine 
shipments and smelter consumption of ore and concentrates. These 
inequities, however, tend to balance over a period of years. 


MINE PRODUCTION 


Despite a continued high industrial demand for lead and an all- 
time high-record market price, domestic mine output of recoverable 
lead (including that made into pigments) in 1948 increased less than 
2 percent over 1947. Work stoppages due to labor-management 
disputes curtailed lead outputs in certain areas and were the greatest 
single factor to impede the obtaining of greater supplies from domestic 
mines in 1948. The work stoppage which shut down the St. Joseph 

d Co. mines, mills, and smelter in southeastern Missouri for 11 
weeks was estimated to have been responsible for the loss of 25,000 
tons of lead production. Work stoppages during the year curtailed 
lead outputs in other areas, notably the Tri-State district and north- 
eastern Washington. 
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Of the total lead produced at United States mines in 1948, 63 
percent came from the output of 25 properties. Missouri continued 
to rank first among the States in the production of lead, and the 
Southeastern Missouri district continued to be the largest lead- 
producing area, supplying 26 percent of the total domestic output. 
The St. Joseph Lead Co., as in the past, produced the bulk of the out- 
put from its Bonne Terre, Desloge, Federal, and Leadwood mine 
groupe in St. Francois County and the Mine La Motte mine in 

{adison County. Each mine is equipped with a mill; the five have 
a combined daily capacity of about 24,000 tons. In the Tri-State 
district the production of lead concentrates, stimulated by the record 
high price, increased 11 percent over 1948 despite the loss of operating 
time caused by a labor strike in July and August. The Tri-State 
area produced 7 percent of the total domestic output in 1948 compared 
with 6 percent in 1947. 

The combined Western States contributed 65 percent of the total 
domestic production and recorded a 14-percent gain over 1947. Idaho 
was again the largest producer of lead in the Westcrn States and second 
only to Missouri in the United States. In 1948, 93 percent of the 
State total lead came from the Cocur d’Alene region. Six properties 
in Idaho produced 60 percent of the State total lead, and of the total 
more than 77 percent came from zinc-lead ore and old tailings. Lead 
production in Utah in 1948 responded strongly to the record high 
market price of lead, and the State output rose to the highest level 
since 1943. The United States & Lark property of the United States 
Smelting, Refining & Mining Co. in the West Mountain (Bingham) 
district remained first among the State lead producers. Of the State 
total lead in 1948, 88 percent was recovered from zinc-lead ore. 
Uninterrupted operation of lead and zinc-lead mines in Arizona in 
1948 resulted in an output of 29,899 short tons of recoverable lead, 
the largest in the history of the State, and 5 percent greater than the 
previous record production in 1947. The Copper Queen mine of the 
Phelps Dodge Corp. at Bisbee continued to be the largest Arizona 
lead producer in 1948; about 90 percent of the State total lead was 
recovered from zinc-lead ore. In Colorado the value of lead recovered 
from ores in 1948 was higher than in any previous year and exceeded 
that of gold for the first time since 1891. In quantity the mine pro- 
duction of lead increased 34 percent over 1947 and was the largest 
since 1928. The leading producer in the State in 1948 was the 
American Smelting & Refining Co. Kokomo unit in Summit County. 
Zinc lead ore yielded 63 percent of the State total lead during the 
year. Lead production in Montana gained 14 percent over 1947 and 
was the largest yearly output since 1942. The four leading pro- 
ducers, SCH contributed 84 percent of the State total in 1948, were 
the Butte Hill mine and dumps, the Emma, Mike Horse, and Jack 
Waite mines. Of the Montana total output of lead in 1948, 89 per- 
cent was recovered from zinc-lead ore. 


LEAD 705 


Mine production of recoverable lead in the United States, 1939-43 (average) and 
1944-48, by States, in short tons 


1039-43 
State (average) 1944 1945 1046 1947 1948 
Western States and Alaska: 
SC EE 599 44 11 115 264 329 
NN eee diss 13, 635 16, 707 22, 867 23, 930 28, 566 29, 809 
California.................-.-...-.-.-. 3, 346 5, 682 7, 224 9, 923 10, 080 9, 110 
Colorado... -nanaonan 13, 097 17, 698 17, 044 17, 036 18, 696 25, 143 
EE 102, 219 , 530 68, 447 59, 987 78, 944 88, 544 
Mont leor es eee ees 19, 445 13, 105 9, 8, 280 16, 108 18, 411 
NevàdA. o rd leek 6, 305 , 605 6, 275 7,175 7,161 9, 777 
SC Mexico AAA NS 4, 842 7, 265 7, 062 4, 899 6, 383 7,653 
EE 27 4 2 12 
South ] Dakotac = 6 evel odes 27 a4. EE ce ens 8 16 
CA $: CA RECTO RO EN Ev AA RENDEMENT: aa 47 8 170 
A A colas 70, 022 52,519 40, 817 30, 711 49, 698 55, 950 
Washington. .......................... 4, 010 , 825 3, 802 2, 987 5, 359 7,147 
YODDHg.ie.2 0 me race A O Y AE A e ETE AA kun t ogee bate 
KN EE 237, 737 209, 018 184, 152 165, 092 221, 357 252, 156 
West Central States 
TKAnSBS.. ii Eum 14 |........ 1 2 18 22 
Kansas llle elus ow c als qma 11, 758 9, 394 7,370 6, 445 7, 285 8, 386 
RT e EES 175, 740 174, 683 176, 575 139, 112 132, 246 102, 288 
Oklahoma. ................--...- sers 23, 304 13, 944 12, 664 13, 697 14, 289 16, 918 
"Total. uo hr oer eücuveo nac ves. 210, 816 198, 021 196, 610 159, 256 153, 838 127, 614 
Btates east of the Mississippi River 
O16 oe en Poon S ENS PRSE RIEN L 716 1,971 3, 005 3, 865 2, 325 3, 695 
Kentucky... Less 261 170 129 95 214 21 
New Ao 2, 250 1, 644 862 1, 073 1, 496 1, 231 
ennesse8........... 2-2 cc aer sare 310 |.......... 54 125 7732294 b sd sontes 
Kate EE 2, 629 4, 622 4, 243 4, 381 3, 803 4, 703 
CONSID 6 occ uc ico es oes 751 1,415 1,776 1, 588 1, 166 861 
Tit o eas a 7,917 9, 822 10, 069 11,127 9, 026 10, 706 
Grand total......................... 456, 470 | 416,861 | 390,831 | 335,475 | 384, 221 390, 476 


Mine production of recoverable lead in the United States, by districts that pro- 
duced 1,000 tons or more during any year, 1944-48, in short tons 


District State 1944 1945 1946 1947 1948 
Southeastern Missouri region. ..| Missourl.................... 169, 622 |173, 005 |135, 796 |129, 516 | 100, 654 
Coeur d'Alene region........... Idaho- teca cau Sieg 76,813 | 63, 430 | 56,548 | 73,060 | 82,587 
West Mountain (Bingham).....| Utah.......................- 31,169 | 22, 723 | 12, 343 | 26,163 | 30,672 
Tri-State (Joplin region)........ Kansas, southwestern Mis- | 28, 059 | 23,556 | 23, 363 | 24, 239 | 26, 901 

souri, Oklahoma. 

Summit Valley (Butte)......... opntang esses -- 3,251 | 2,870 | 2,357 | 10,630 | 13,217 
Park Citereeion A A ober 11,660 | 8,916 | 8,373 | 10,987 | 12,670 
Warren (Disbeei. Arizong_......-.-.---------- 3,497 | 9,400 | 10,889 | 13,422 | 11, 253 
Coso (Darwin)................-. California...............-..- 2, 5,914 | 7,708 | 6,551 6,078 
Tinti o o cese EE Vrae Eau) Tta ru d ENEE? 5,319 | 4,930 | 4,239 | 6,166 5, 970 
Pioche. occu Cots Seege ee, Nevada.....__-.-.-.-------- 4,056 | 2,987 | 3,493 | 3, 487 5,613 
Old Har. Arizona.......-...---------- 4,161 | 5,216 | 4,790 | 4,603 5, 106 
California (Lead ville) ........... Colorado..............-...-- 5,752 | 5,016 | 4,441 | 4,296 4, 745 
Austinville..................... Virginia.............-------- 4,235 | 4,222 | 4,381 | 3,803 4,703 
Metaline._............------._-- Washington................- 5,278 | 3,506 | 2,224 | 3,150 4, 297 
Rush Valley & Smelter (Tooele | Utah........................ 3,293 | 3,137 | 3,490 | 3,829 4, 185 

county). 
Ten Mile SERN E Colorado................-..- 241 680 810 | 1,167 4,177 
WO (Sierritas, Papago, Twin | Arizongn ...................- 2,445 | 2,063 | 2,296 | 2,909 | 3,917 

uttes 

Upper SE Miguel.............. Colorado................-..- 1,442 | 1,986 | 2,376 | 2,559 3, 804 
EE New Mexico. .....---------- 4,428 | 5,379 | 3,190 | 3,450 3, 740 
Kerg Illinois..... Kentucky, southern Illinois.| 2,018 | 2,649 | 3,687 | 1,889 2, 965 
Magdalena... New Mexico...............- 1,620 | 1,243 | 1,273 | 1,987 2, 826 
Big Bug. ATİZONA. A one 1,244 | 1,981 | 2,155 | 2,323 2, 676 
Pioneer (Ríco).................- Colorado............-...--.- 2,826 | 2,440 | 2,176 | 2,042 2, 430 
Barsha W.. l.a Arizona...._....------------ 2,212 | 1.066 692 | 1,393 1, 999 
Heddleston ... ................-- Montana............-.----.- 2,436 | 3,175 | 2,648 | 2,087 1, 946 
E O E Colorado....................|] 2,236 | 2,613 | 3,207 | 2, 241 1, 886 
Bayhorse_.._.._......-.-------- Idaho.... ...............-- 2,069 | 1,302 553 | 2,039 1, 880 
Upper Mississippi Valley....... Iowa, northern Illinois, Wis- | 1,508 | 2,261 | 1,861 | 1,816 1, 807 


consin. 
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Mine production of recoverable lead in the United States, by districts that pro- 
duced 1,000 tons or more during any year, 1944-48, in short tons—Continued 


District State 1944 1945 1946 1947 1948 
OMIC WEE Colorado .---------------- 373 365 333 | 1,458 1, 788 
Northport (Aladdin)............ Washington................. 233 28 39 1, 426 
OSSDUIE:..-.-:ze e ub Ree BH dU. EE 5 158 428 | 1,010 1, 394 
Warm Springs. .......---------- e EE 3,333 | 2,347 | 1,649 | 1,879 1, 304 
8t. Lawrence County........... New York.................. 1, 644 862 | 1,073 | 1,496 1, 231 
eor TE Be EE 181 291 467 794 1, 142 
Red CH. 2-000 CGolorado. ----------- 1, 444 572 690 924 1,120 
¡A A PA AA Lu eL EE 46 59 630 1, 107 
EE Calllornla. Gees iere? 26 862 279 1 1, 061 
Alder Creek..................... e EE 32 38 136 | 1,108 776 
A A EA Montana.................... 1, 128 599 469 3 600 
8melter (Lewis and Clark |..... OO oosdedek woe. us 1, 364 222 463 60 396 
'ounty). 
Resting Springs t............... California. .................. (2) (3 (2) (2) (3) 


1 Not listed in order of output. 
2 Bureau of Mines not at liberty to publish figures. 


Mine production of recoverable lead in the United States, 1947-48, by months, 
in short tons 


g 
$ 
8 
: 


FIGURE 1.—Mine production of recoverable lead in the United States, 1941-48, by months. 


The 25 leading lead-producing mines in the United States in 1948, 
listed in the ee table, yielded 63 percent of the total domestic 
lead output; the 10 leading mines produced 45 percent, and the 4 
leading mines 31 percent. 

Detailed information on the production of mines and districts 
in the United States may be found in the chapters of this volume 
dealing with the mine production of gold, silver, copper, lead, and 
zinc in the various States. 
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SMELTER AND REFINERY PRODUCTION 


Pig lead in the United States is derived from three main sources— 
domestic mine production, imports of foreign ore and base bullion, 
and secondary smelter output from scrap material —and is produced 
at primary plants that treat ore, base bullion, and small quantities of 
scrap and at secondary plants that process scrap exclusively. Of the 
eight primary smelters operating in the Western States, only two 
(Selby, Calif., and Bradley, Idaho) produce refined merchant lead. 
The other six plants produce only base bullion (containing approxi- 
mately 98 percent lead plus gold, silver, and small quantities of 
impurities recovered from the ore smelted), which is shipped to re- 
fineries in the Middle Western and Eastern States for recovery of the 
gold and silver and purification of the lead to meet commercial require- 
ments. Both primary and secondary smelting plants may make 
refined lead or antimonial lead. Because of the large quantity of 
hard lead—such as battery scrap—melted at secondary smelters, the 
output from this type of operation is essentially antimonial lead 
alloys. Statistics on the production of refined lead and alloys at 
secondary plants are given in the Secondary Lead section of this 
chapter. The 14 primary smelters and refineries in operation in the 
United States in 1948 consumed 432,543 short tons (lead content) of 
ore and concentrates, 16 percent of which was of foreign origin, com- 
pared with 448,703 tons in 1947, 14 percent of which was foreign. 


ACTIVE LEAD SMELTERS AND REFINERIES 


. Primary lead smelters and refineries operating in the United States 
in 1948 were as follows: 


ee Selby—Selby plant, American Smelting & Refining Co. (smelter and 
refinery). 
eae adios Valley plant, American Smelting € Refining Co. 
smelter). 
Idaho: Bradlev—Bunker Hill Smelter, Bunker Hill € Sullivan Mining € Con- 
centrating Co. (smelter and refinery). 
Hn pe SE plant, American Smelting & Refining Co. (smelter and 
refinery). 
Indiana: East Chicago—U. S. S. Lead Refinery, Inc. (refinery). 
Kansas: Galena—Galena plant, Eagle-Picher Co. (smelter and refinery). 
EE plant, St. Joseph Lead Co. (smelter and 
refinery). 
nee nt Helena—East Helena plant, American Smelting & Refining Co. 
smelter). 
Nebraska: Omaha—Omaha plant, American Smelting € Refining Co. (refinery). 
New Jersey: Barber—Perth Amboy plant, American Smelting & Refining Co. 
(smelter and refinery). 
E ron El Paso—El Paso plant, American Smelting € Refining Co. (smelter). 
tah: 
Mp MS plant, United States Smelting, Refining & Mining Co. 
smelter). 
Murray— Murray plant, American Smelting & Refining Co. (smelter). 
Tooele—Tooele plant, International Smelting & Refining Co. (smelter). 


REFINED LEAD 


Primary refineries in the United States in 1948 produced 411,646 
short tons of refined lead, a decline of 10 percent from the 1947 output 
of 456,672 tons. 
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Of the 406,694 tons of primary lead produced in 1948, domestic 
ores and base bullion supplied 83 percent and foreign ores and im- 
ported base bullion 17 percent. In 1947 the origin was 86 percent 
domestic and 14 percent foreign. The quantity of refined lead produced 
from foreign base bullion, which has been negligible since 1942, advanced 
over one hundredfold in 1948. The following tables give the production 
of refined lead by sources and by country of origin of the ore. Details 
of the sources of lead from domestic ores are given in the Mine Pro- 
duction section of this chapter. 


Refined lead produced at primary refineries in the United States, by sources, 
1944-48, in short tons 


Source 1944 1945 1947 1948 
Refined lead: 
From domestic ores and base bullion. 394, 443 356, 535 381, 109 339, 413 
From foreign ores ................... 70, 225 86, 932 59, 838 60, 829 
From foreign base bullion........... 95 118 98 63 6, 452 
Total from primary sources........ 464, 763 443, 585 338, 197 441, 010 406, 694 
From serap.......................... 11, 368 18, 525 8, 013 15, 662 4, 952 
Total refined lead................. 476, 131 462, 110 346, 210 456, 672 411, 646 


Average sales price per pound da 
er calculated value of primary refined 
1 


$0. 064 $0. 064 $0. 084 $0. 143 $0. 179 


! Excludes value of refined lead produced from scrap at primary refineries. 


Refined primary lead produced in the United States, by country of origin, 1944—48, 
in short tons 


Source | 1914 1945 1946 1947 1048 
Domestic ore and base bullion............. | 391, 443 356, 535 293, 309 381, 109 339, 413 
Foreign ore: 
Australi caseus x aede E Ee 22, 210 22, 087 7,534 5,952 0, 729 
Canada a. elvai 7, 401 11, 151 5, 026 3, 548 3, 608 
A A A IA EA AS A 43 
MEXICO urea le oca 5, 250 3, 007 2, 056 5, 523 4, 427 
South America..........--..-------..-- 13, 434 25,701 11, 344 17, 096 24, 589 
Other foreisn. 00000 00aaMoM 21,870 24, 896 18, 830 27,719 21, 433 
TOLal AA E 70, 225 86, 932 44, 790 59, 838 60, 829 
Foreign base bullion: 
XUSTTATÍAS coin A NS PAM MS SR 466 
MOTO ys eme vb eui uie 58 63 10 30 5, 637 
South America. ................ LLL... 37 55 88 33 52 
a A ASA AE AO A AA 297 
Totals A 95 118 98 63 6, 452 
Total foreign..............---------- 70, 320 87.050. 44, 888 59, 901 67, 281 
Grand total... 464, 763 443,585 | 338,197 | 441,010. 406, 694 


ANTIMONIAL LEAD 


Antimonial lead output at primary refineries in 1948 reached the 
highest level in history as production advanced 17 percent over 1947. 
Distribution of the lead according to source is shown in the following 
table. The average antimony content of antimonial lead produced 
in 1948 remained unchanged from 1947 at 5.7 percent. Although 
antimonial lead is an important byproduct of the refining of base 
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bullion, the quantity derived from this source is only a small part of 
the annual domestic output. The major production is recovered from 
the smelting of antimonial lead scrap at secondary smelters. Produc- 
tion data from lead-smelting plants treating scrap materials exclu- 
sively are summarized in the following section and discussed in detail 
in the Secondary Metals—Nonferrous chapter of this volume. 


Antimonial lead produced at primary lead refineries in the United States, 1944-48 


Produc- Antimony content Lead content by difference (short tons) 
tion 
Y ear 
(short Short From do- | From for- From 

tons) tons Percent | mestic ore | eign ore Scrap Total 
1944.............. 57, 902 4,670 8.1 13, 280 5, 477 34, 47 53, 232 
E 56, 495 4, 148 7.3 7, 286 2, 695 42, 366 52, 347 
1016. AAA 50, 480 3, 235 6.5 11, 196 2, 149 33, 47,195 
Doy EE 86, 075 4, 933 5.7 14, 836 9, 850 56, 456 81, 142 
Io4A8 28. 100, 764 5, 760 5.7 29, 561 15, 918 49, 525 95, 004 


SECONDARY LEAD 


Some scrap lead is treated at primary smelters and refineries, but 
the greater part is received at a large number of plants that treat 
secondary materials exclusively. Secondary lead is recovered in the 
form of refined lead, antimonial lead, and other alloys. Recovery at 
primary and other plants in 1944-48 is shown in the following table. 
Secondary lead recovery in 1948 exceeded the total domestic refined 
BEE E production by 23 percent and surpassed the domestic 
mine output of recoverable lead for the third successive year. Further 
a appear in the Secondary Metals—Nonferrous chapter of this 
volume. 


Secondary lead recovered in the United States, 1944-48, in short tons 


1944 1945 1946 1947 1948 
As refined metal: 
At primary plants................... 11, 368 18, 525 8, 013 15, 662 4, 952 
At other plants...................... 43, 678 42, 598 65, 691 95, 843 126, 951 
E EA ocee tke cee teed 55, 046 61, 123 73, 704 111, 505 131, 903 
In antimonial lead: 
At primary plants................... 34, 475 42, 306 33, 850 56, 456 49, 525 
At other polants 146, 343 151, 713 159, 834 209, 479 194, 027 
EE, tege 180, 818 194, 079 193, 684 265, 935 243, 552 
In other alloys........................... 95, 552 107, 837 125, 399 134, 530 124, 616 
Grand total: 
Short CONS s eere ed eu oa dens 331, 416 363, 039 302, 787 511, 970 500, 071 
NAM siuunatceswa leo n daa $42, 421, 248 |$46, 463, 992 |$65, 988, 216 | $146, 423, 420 1$179, 025, 418 


LEAD PIGMENTS 


The principal lead pigments are litharge, white lead, red lead, 
sublimed lead, leaded zinc oxide, and orange mineral. These prod- 
uets are manufactured for the most part from metal, but some ore 
and concentrates are converted directly to pigments. Details of the 
production of lead pigments are given in the Lead and Zinc Pigments 
and Zinc Salts chapter of this volume. 
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CONSUMPTION AND USES 


Domestic lead consumption (including lead in lead ore used di- 
rectly in the manufacture of lead pigments and salts) totaled 1,133,895 
short tons in 1948. Of the total consumed, 680,516 tons were re- 
fined soft lead, 280,952 tons antimonial lead, 55,426 tons unmelted 
white scrap, 52,719 tons percentage metals, 21,897 tons copper-base 
scrap, 24,485 tons drosses and residues, and 17,900 tons from lead 
ores used directly in the manufacture of lead compounds. During 
the year 77 percent of the total lead consumed was used in the manu- 
facture of metal products. Production of the three largest lead- 
consuming items—batteries, cable covering, and tetraethyl fluid— 
used nearly 53 percent of all the lead consumed in 1948. Batteries 
took 31 percent of the total, cable covering 15 percent, and tetraethyl 
fluid 7 percent. 


Consumption of lead in the United States in 1948 


Short tons 
Metal products: 
AmmutHitiolic. e uetus edet EE 49, 635 
GË TE EE 42, 594 
NN: EA A A A Cure da mM E 23, 239 
Cable COVETING AE A A eR A EM EET 171, 654 
Calking lead: EE Ee 31, 473 
Casting metals- ais EE ida 8, 974 
Collapsibl6-HUDOS surcar a ST RA o 11, 071 
E A A AIN A M EA 3, 203 
Pipes, traps; and DONGS oc ai ca 39, 843 
Rhest A A A A A A EE RN Ras eS DE 31, 559 
ele A A A E E Sue A owas Gee d E ete TEE E 71,025 
Storage batteries (antimonial lead)... . A 203, 869 
Storage batteries (oxides) ..................- 2 lc lll lll lll lll lll lll ee ne cece cases ce 150, 536 
Terne MO a A ebd culled ue aita e Qa E Lu ME. 3, 278 
Type MC PED eR 26, 279 
Total metal Produc ni A dee AE 868, 232 
Pigments: 
A AA EE 30, 970 
Red lead and Uihberge ccoo 80, 356 
taggt e ee AAA O A A A ai deue 10, 832 
EIERE ee ee 20, 230 
Total pigments. A Si 142, 388 
Chemicals: 
TETAS O lesd a A E A a a E ped 83, 809 
Miscellaneous chemicals rr 10, 280 
Total Chemical a A a 94, 089 
Miscellaneous uses: 
Annealing IS OPEP 6, 132 
CA ra o lao a a ia 1, 995 
Lead DIARIA ds a 2, 274 
Weights and ballast.......ueucsssae ea uc e qc da dress a deu de 6, 290 
Total miscellaneous USOS ...- cllc cll lle cec eee seca nr 16, 691 
Other uses unclassified ni rca 12, 495 
o AAA A A A A DS lere 1, 133, 895 


1 Includes lead content of leaded zinc oxide production. 
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Consumption of lead in the United States in 1948, by months! 


Month Short tons Month Short tons 

E ur bad 97,451 || August... 96, 102 
AI A Re EE EIUS 92,451 || September... ........................ 94, 638 
NAlütelisis unu ao 102.601 || October. EE 106, 106 
ADI cas 95,094 || November.......................--.. 935 

C^ MMC Ar erro 86, 203 || December............................ 08, 741 
A esti oE ae 89, 847 
"Diver A tina obs: 75, 726 To IEEE RM 1, 133, 895 


1 Includes lead content of leaded zinc oxide production. 


Lead consumption in the United States in 1948, by class of products and type of 
material, in short tons 


ge Scrap, per- 

h and an- centage 

timonial lead metal, Total 

drosses, etc. 

Metal products c ee uie Leué WS MERE a 715, 183 153, 049 868. 232 

PIEIBOBIUS S. cL oet II EEN 124, 293 195 1 124, 488 

Chemicals cu a ite wee tcu ue Peleus E Ete dae er 94, 089 |......-.-.---- 94, 089 

NLiscellanegu8. ooo prede TEES a EE 16, 170 521 16. 691 

TU NCIBSSIie@d ee oso o ere AAA 11, 733 762 12, 495 
Nei 961, 468 154, 527 1 1, 115, 995 


1 Excludes 17,900 tons of lead contained in leaded zinc oxide. 


STOCKS 


Producers’ Stocks.—Lead stocks, as reported by the American 
Bureau of Metal Statistics, are shown in the following table. Stocks 
of refined and antimonial lead include metal held by all primary re- 
finers and by some of the refiners of secondary material who produce 
soft lead. According to monthly reports released by the American 
Bureau of Metal Statistics, stocks of refined lead and antimonial lead 
declined in the first quarter of the year to a low of 14,837 tons at the 
end of March. Inventories gained sharply to 19,453 tons during 
April and continued to advance through May and June. Stocks on 


Lead stocks at end of year at smelters and refineries in the United States, 1944-48, 
in short tons 


[American Bureau of Metal Statistics] 


1944 1945 1946 1947 1948 
Refined pig lead........................... 15, 602 37, 584 40, 870 13, 634 29, 050 
Antimonial lead................ LL... .L.. 3, 934 7, 283 6, 717 7, 094 9, 594 
Ee avete eni dee ER adi cid 19, 536 44, 867 47, 587 21, 328 38, 044 
Lead in base bullion— 

At smelters and reflneries.............. 7, 333 8,618 8, 453 7,652 9, 697 
In transit to reflneries.. ............... 3, 331 4, 889 4, 911 5, 447 4, 101 
In process at refineries.........-.-.-.-- 14, 473 15, 097 16, 042 16, 328 17, 939 
Total EE 25, 137 28, 604 29, 406 29, 427 31, 737 

Lead in ore and matte and in process at 
Emelec nia 80, 461 89, 462 111,836 77,199 76, 373 


— Q———————————— ee ee oe e n 


Grand total. vcs. seeps leer saosin 125, 134 | 162, 933 188, 829 | 127, 954 146, 754 


LEAD 713 


July 1 totaled 23,246 tons, declined slightly during the month, and 
dropped sharply in August to 18,971 tons on September 1. During 
the remainder of the year the inventories advanced steadily to the 
peak 1948 level of 38,644 tons—a net gain of 81 percent from January 1. 

The Bureau of Mines annual survey of primary lead smelters and 
refiners indicated stocks of 13,634 tons (lead content) of refined lead 
at plants on January 1, 1948, and 29,048 tons on December 31, 1948. 
Primary antimonial lead stocks at these same plants increased from 
7,009 short tons (lead content) at the beginning of 1948 to 9,258 
tons at the end of the year. In terms of lead content, stocks of ore 
at the 14 operating smelters and refineries decreased 5 percent— 
from 46,313 tons to 44,038 tons during the same period. The inven- 
tory of base bullion at refineries that receive base bullion as a raw 
material and at smelters that produce base bullion for shipment to 
refineries totaled 4,912 tons at the beginning of January and 4,290 
tons at the end of December 1948. Stocks of in-process base bullion 
or work lead at five combination smelter-refinery plants are not 
included in reports to the Bureau of Mines. No direct comparison 
can be made between these data and the figures of the American 
Bureau of Metal Statistics. Figures reported to the Bureau of Mines 
represent physical inventory at the plants, irrespective of ownership, 
and do not include material in process or in transit. 

Consumers' Stocks.—Consumers' stocks of lead gained 30 percent 
during 1948. Inventories of refined lead and antimonial lead in- 
creased 20 percent and 57 percent, respectively, from the levels 
prevailing at the first of the year. Total stocks, which on January 
1, 1948, were 91,344 tons, dropped to 80,897 tons by January 30 but 
showed a general upward trend thereafter and reached 119,198 tons 
on December 31, the highest point of the year. 

Reconstruction Finance Corporation Stocks.—Refined-lead stocks 
(mostly corroding grade) of 4,996 short tons held by the RFC on 
January 1, 1948, were transferred during the year to the Treasury 
Department, Bureau of Federal Supply. 


Consumers’ stocks of lead at the end of 1947 and 1948, by types of materials, in 
Short tons 


REM Antimonial Unmelted Percentage Copper- Drosses, 


Date white . base residues Total 
scrap metals scrap etc. 
Dec. 31, 1947..... : 3, 514 6, 247 1, 938 ; 91, 344 
Lec. 31, 1948... - l 4, 828 7, 932 2, 301 , 97 119, 198 


PRICES 


The two major markets for lead in the United States are New 
York and St. Louis; much of the lead produced domestically is sold 
at prices normally based upon quotations in these markets. Since 
suspension of trading on the London Metal Exchange in September 
1939, the London market has had no direct influence on New York 
quotations, and the differential between St. Louis and New York 
prices has remained 0.2 cent a pound, an amount approximating the 
freight charges between the two points. 

he market price for common lead, New York, was quoted at 


883326—50———46 
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$0.15 per pound until April 5, when the price advanced to $0.175. 
Continued heavy demands for lead from consumers and sales of 
foreign metal at premiums reportedly as high as 5 cents a pound 
resulted in a further advance on July 28 to $0.195 per pound. An 
additional increase on November 1 raised the quotation to an all- 
time record of $0.215 per pound at which level it remained the balance 
of the year. 

The official London maximum price of £90 per long ton, duty 
paid, for Empire and foreign soft lead, fixed by the British Ministry 
of Supply March 31, 1947, was advanced to £112 on October 1, 
1948, but remained unchanged the remainder of the year. uo 
tions of the London Metal Exchange, discontinued at the outbreak 
of the war in September 1939, were not resumed during 1948. 


Average monthly and yearly quoted prices of lead at St. Louis, New York, and 
London, 1946-48, in cents per pound ! 


1916 1947 1948 
Month 

St New Lon- St New Lon- St New Lon- 

Louis | York | don! | Louis | York | don! | Louis | York | don? 
a ARA 6.35 6. 50 6. 28 12. 76 12. 93 12. 58 14. 82 15. 00 16.17 
February................... 6. 35 6. 50 7.01 13. 01 13. 18 12. 58 14. 82 15.00 16. 17 
E A 6.35 6. 50 7.01 14. 77 14. 96 12. 58 14. 82 15. 00 16. 17 
d Oo) A EE A E 6.35 6. 50 7.84 14. 82 15. 00 16. 17 17.04 17.21 16.17 
AE 6.35 6. 50 8. 09 14. 82 15.00 16.17 17.32 17. 50 16.17 
the eege, 8. 03 8.18 8. 09 14.82 15. 00 16. 17 17. 32 17. 50 16. 17 
POY E ce Sette Selec 9.10 9. 25 9. 88 14. 82 15. 00 16.17 17. 63 17. 81 16. 17 
AUPHSU. oda 8.10 8. 25 9. 88 14, 82 15. 00 16.17 19. 32 19. 50 16. 17 
September.................. 8.10 8. 25 9. 88 14. 82 15. 00 16.17 19. 32 19. 50 16. 17 
A EE 8. 10 8. 25 9. 88 14. 82 15. 00 16.17 19. 32 19. 50 20. 12 
November.................. 10. 29 10. 44 9. 88 14. 82 15.00 16. 17 21. 32 21. 50 20. 12 
December.................. 12. 02 12. 19 9. 88 14. 82 15. 00 16.17 21. 32 21.50 20. 12 
Average.............. 7. 96 8.11 8. 63 14. 50 14. 67 15. 27 17.87 18. 04 17. 16 


1 St. Louis: Metal Statistics, 1049, p. 499. New York: Metal Statistics, 1949, p. 493. London: E4« MJ 
Metal and Mineral Markets. 

! Average price of foreign lead, converted to cents per pound with the pound sterling at $4.02%. Official 
maximum price raised on June 11, 1945; Jan. 15, 1946; A pr. 8, 1946; July 1, 1946; Jan. 1, 1917; Mar. 31, 1947; and 


October 1, 1948. 


FOREIGN TRADE? 


Tariff.—The import duty set by the Tariff Act of 1930 on lead- 
bearing ores, flue dust, and mattes (lead content) was 1% cents per 
pound, and on lead bullion, pigs, bars, scrap lead, antimonial lead, 
type metal, babbitt metal, solder, and alloys not specifically provided 
for, 2% cents per pound. In accordance with the Mexican Trade 
Agreement of January 30, 1943, these rates were reduced to * cent 
and 1%s cents per pound, respectively. A provision of the agreement 
permits the increase in the tariff on lead-bearing ores, flue dust, and 
mattcs to 1% cents per pound (lead content) and lead bullion, pigs, 
bars, scrap lead, etc., to 1%» cents per pound 30 days after the war 
emergency is officially terminated. The import duty of 1%. cents 
per pound on pig lead and % cent a pound on lead in ores and con- 
centrates was suspended in June 1948 until June 30, 1949, by act of 
Congress. 

Imports.—Imports of lead increased sharply in 1948 but remained 
well below the peak level established in 1942. As in previous years, 


? Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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the greater part of the lead imported was in the form of pigs and bars, 
40 percent of which came from Mexico, 22 percent from Canada, 12 
percent from Australia, 9 percent each from Peru and Italy, and 8 
percent from 20 other countries. Imports of lead in base bullion 
increased almost fivefold in 1948 to reach the highest level since 1942. 
Nearly 90 percent of the bullion originated in Mexico. Receipts of 
of lead in ore, concentrate, and matte—principally from Bolivia, 
Union of South Africa, Australia, Peru, Newfoundland, and Canada— 
increased 26 percent. 


Total lead imported into the*United States in ore, matte, base bullion, pigs, bars, 
and reclaimed, by countries, in short tons, 1944-48 ! 


[U. S. Department of Commerce] 


Country 1944 1945 1046 1947 1948 
Ore and matte: 
P sio A eh ewe eee semen 3, 459 2, 338 399 5, 616 10, 142 
Rb Le EE, EH 4,716 KENE, o DER 
SE S see uS eR Ne te eo es DE DeL 27,130 17, 913 8, 341 7,054 9,017 
BOUT EE ; 1, 580 2, 202 6, 234 20, 369 
Canada... isbn pal ao 9, 909 8, 687 4, 940 4,310 3, 488 
A A A eM d aei: 4, 217 2, 330 1, 4560 3, 048 3, 430 
NToOtiQO. A A A EE Mais rud 3, 693 667 376 3, 065 2, 702 
Newfoundland and Labrador.................... 32, 273 17, 046 19, 037 10, 523 4, 800 
d e aii ab eo A QE ME LE 11, 205 14,524 5, 192 10, 477 8, 548 
Other countries. eerste oe Oc RD E EE 471 204 352 419 ], 411 
Total ore and matte. ................--.......- 93, 570 70, 005 44, 407 50, 752 63, 007 
Base bullion: 
PROPOR EE, AS spei sep cua E 285 82 
E A A 11 eege 1, 255 6, 455 
lands a le Saco he TREE ET dd DE 125 2 40 619 
Other eb AAA A A O PO Pr 30 
Total base bullion............................. 58 8 125 21, 580 7, 186 
Pigs and bars 
ORICA oe nee ee eens a E A E 78 510 
RISC EE 560 13, 747 8,190 | 10,639 30, 469 
Belgium-Lusemboutg..—- eese ci lar o EE 8, 911 
o A E E A AAA AA KEES 2, 343 
Canadá EA eles eee ne heel MILLE 8 19, 389 22, 822 59, 079 53, 940 
RR EE PO A trm (eae ee ed AE 21, 349 
o A A IN A AA 12,126 24 
ORCS. 4 TR A, E O Ee 1,8659 OG 
NÉE EE 167, 704 160, 179 53, 534 85, 783 98, 233 
Netherlands- AA DE A A A 1,826 
o A IO NA eeu EA 54, 486 34, 153 15, 568 1,151 23, 559 
BDAITE A E E A A RN AN A 1, 653 
E A E O D 1,120 2, 859 
Other Countries... 2ceees cect cee acne e [atte 1 1 4 1, 662 
Total pigs and bars...........................- 222,758 | 227, 469 112, 241 159, 613 247, 368 
Reclaimed, scrap, ete.: 
PAVIA A A A A A AAA A 478 341 
E de AA A A A EE 2, 738 1, 470 1, 337 1,111 3, 690 
TEE Ee En le e EE, GE WEE id oe 086 
Canal. toa a ee eee eine sec S 488 1,374 1, 078 8,07 11, 649 
Canal CONC wen ccoGas sce 2 a E i OMS 9 202 447 
CHig. ouod A ot thats onto 1 sce EE G2 estos wad las 
FAY poe ee ete MESS EE eee EE 69 2, 304 
DADAM EE EE ae VE 5, 336 AS 
Malta, Gozo, and Cyprus........... LL LLLi l rr |. LLL lo 78 155 
La e le se c ie A Oud ze Amd AA AN AS IP 1, 644 
IN erte A A A AAA eee AS lise ee 2, 460 
Panama, Republie EE AN A 12 41 223 
Philippines, Republic of... 2 433 2, 341 
Keith EEN, acre cere ees DX 052 
Other cOUntrICS 2.5. doce ce e due Eve xe TA REENEN 29 145 1, 909 
Total reclaimed, scrap, etc..................... 3, 315 2, 844 2,465 | 116,025 28, 801 
Grand total. EE 319,701 | 300,326 | 159,238 | 3227,870 | 347,262 


1 Data include lead imported for immediate consumption plus material entering the country under bond. 
2 Revised figure. 
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Lead imported for consumption in the United States, 1944-48, by classes ! 


[U. 8. Department of Commerce] 


Lead in ores, 


Lead in base Sheets, plpe, 


flue dust, and bullion Pigs and bars and shot 
mattes, n.8. p.f. : Total 
Year 2 —— ———— ——— — — — ——— € value 
Short Short Short Short 
ioris Value tons Value tons Value tons Value 
1944...... 100, 846 $6, 756, 269 T. $7, 045| 223, 379:$22, 793, 430 A0 $39, 572 $547|$29, 895, 575 
1945...... 76, 126] 5, 758, 695 20 2. 212| 227, 311] 25, 280, 638 17 2,778| 32,515| 31, 312, 708 
1946. ..... 28, 377| 3, 056, 111 20 2, 302| 100, 820| 14, 205, 992 24| 10,251 17, 491, 086 
1947...... 2 44, 419/28, 5 58, 643]. 391,758} 2416,643| 158, 705| 38, 008, 443 67| 42,434 ; 250, 108, 767 
1948...... 33, 932| 8, 350, 507| 10, 922) 3, 239, 135| 244, 995| 81, 061, 505 181} 100, 519| 35, 554/101, 069, 746 


! [n addition to quantities shown (value included In total values), ‘reclaimed, scrap, etc." imported as 
follows—1944: 3,315 tons, $295,712; 1945: 2,848 tons, $235,840; 1046: 2,481 tons, $194,913; 1947: Revised figures. 
15,963 tons, $3,072,151; 1948: 28,801 tons, $8,282,526. Figures for 1914-48 include lead received by the Govern- 
ment and held in stock piles. 

2 Revised figure. 


Miscellaneous products, containing lead, imported for consumption in the United 
States, 1944-48 


[U. 8. Department of Commerce] 


Babbitt metal, solder, white metal, 
and other combinations contain- | Type metal and antimonial lead 


ing lead 
Year 

DA Lead 

weight content 

(short (short Value 

tons) tons) 
o e IA ` $15, 368 
A —-—— SATS le : 101, 132 
1018 AA oen 211, 122 
LEE e 170, 247 
o ER 213, 614 


Exports.—Total exports of pig lead (excluding reexports of foreign 
refined lead) declined from 1,514 tons in 1947 to 399 tons in 1948. 
Export restrictions imposed under the Export Control Act of 1940 
remained in force throughout 1948. 


Lead exported from the United States, 1944-48 


[U. S. Department of Commerce] 


Foreign E 
lead ex- s ead ex- 
Pigs and bars ported in Pigs and bars ported in 
manufac- manufac- 
Year tures with Year _ i tures with 
REN ei areae d 
o raw-bac raw-bac 
ee Value (short pesa Value (short 
tons) tons) 
1944..... a aie 15, 523 |$2,073,145 20, 237 EE ir oc 1,514 | $383, 132 (0) 
WONG Ee e een 1, 107 202, 754 14, 846 1918. ...... LLL... 399 159, 421 (1) 
1946. .............. 597 100, 457 (1) 


! Data not available. 
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Pig lead exported from the United States, by destinations, 1944—48, in short tons ! 


[U. S. Department of Commerce] 


Destination 1944 1945 1946 1947 1948 
Countries: 

7 84:22 005 of: EE Ec, A A 894 2 
TE WEE EE 450 406 281 63 1 
(uhad8 A EE 5 8 40 6 7 
IEA E A A csi e e e. 6 52 EES 
Ee, Eet ee 23 215 2 52 42 
E A A IA eit. AA 8 6 21 
ergreifen a 34 25 49 12 16 

üba O cr EE 18 156 58 38 40 
AI O |e eee eee Ly loot A 
Hong AAA A AE A A 27 2 

e A A EE IA! EE (2) 19 121 
Madagascar A CA PA PA c d ÓN 
ET 22 cse EE 8 32 17 15 14 
Netherlands. A tre Estan AAA A 1 100 (4) 
Netherlands Antilles. ......-...-.---- NT 9 14 jV Mi REM WEEN 
Panama, Republic of...................... LL... 18 23 17 (2) 1 
Philippines, Republic of ll 16 23 1 
da EE 542 250. AAA AN PE 
a A ee ee eee as hee 13 11 3 24 
TU KOV ida DEE AAA D2 DEE 50 11 
IO ys el wh caste, A A 14, 314 66 EE |) EES 
Urügüay A EE 7 2 10 2T E E 
Venezuela v da aa 17 75 34 30 63 
Other countries............... L2 c lll lle rl lll. 77 93 26 48 33 

Neid A A E II EE a ee 15, 523 1, 407 597 1,514 399 

Continents: 

North America........-...-.----.--------------- 80 273 170 139 74 
South American... 541 761 381 1, 078 125 
A A AS 14, 867 323 11 118 9 
PSN MM UR A A EEN 30 44 35 13 189 
Africa and Oeeanla LL cL lll... 5 6 (2) 46 2 


1 In addition less than 1 ton of foreign lead was reexported in 1944, 377 tons in 1945, 103 tons in 1946, 102 
tons in 1947, none in 1948. 
2 Less than 1 ton. 


WORLD REVIEW 


Lead is produced in many countries, but four—United States, 
Mexico, Australia, and Canada—have accounted for nearly three- 
quarters of the world output in recent years, as is apparent from the 
accompanying table, which shows world production by countries, 
1942-48, insofar as statistics are available. 


World smelter production of lead, by countries where smelted, 1942-48, in metric 
tons ! 


[Compiled by B. B. Mitchell] 


Country 1942 1943 1944 1945 1946 1947 1948 
Argentina...................... 20, 760 19, 100 21,159 16, 190 17, 800 17, 830 
hoan ue vd dud uides E S 192, 322 157, 026 158, 353 139, 665 161, 093 162, 057 
BT ée TEE 8, 787 12, 043 10, 123 1, 272 4, 476 3, 795 
Belgium 3...................... 16, 240 7, 7, 690 7,340 23, 762 40, 520 66, 035 
A SE 17:130 Woot ude EE EE 
Cangas. A EA 203,091 | 129,347 | 147,964 | 150,360 | 147, 104 145, 246 
cht, MEA O IA 1, 169 1,179 1 8 14 
Czrechoslovakia..............-.- i (3) (3) 645 2, 800 4, 460 5, 770 
EE 12, 462 12, 428 1, 923 2, 765 32, 010 36, 623 34, 813 
Germany $..................... 140, 100 157,200 | $ 139, 900 ) 2 27,659 |27 24,356 | 37 49, 382 
Greece. E es Gielen 2, 300 1, 150 600 700 , 127 1, 166 
Guatemala. .................... 118 114 136 115 131 110 
JS A gie 4,810 6,370 | $93, 230 910 10 60 (8) 
CoD A E, EE VE AE ETEA 234 
Indochina, French............- 2 16 Lj A AAA AO EE 
Daly A A de queda aes 28, 996 17, 715 2, 229 2, 826 14, 010 17, 543 20, 427 


See footnotes at end of table. 
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World smelter production of lead, by countries where smelted, 1942-48, in metric 


tons /—Continued 
Country 1942 1943 1944 1945 | 1946 1947 1948 
Japan APP NORD NEUEN SNO 10 26, 919 | 10 32, 511 | 10 38, 048 | 19 12, 568 4, 065 8, 747 10, 600 
Corea 
Northern... ---0-------- + 2, 000 $ 2, 000 
NEE ) 11,000 | 18,467 | aal 2,548 [ "Am IL o 

MGs e okt AE 192,989 | 212,452 | 178,270 | 201,078 | 137,742 | 217,827 187, 067 
Northern Rhodesia............. 1,118 1, 265 1, 047 1, 748 8,371 15,891 13, 229 
O AA AA AI lem E 52 36 48 (0) 
Perü- 2s. A et re iie 37,915 48, 171 38, 906 40, 001 36, 478 32, 810 34, 297 
Poluhd- iiem bela 16,311 15, 506 15, 833 57,000 10, 915 12, 761 16, 874 
Rumania EE 187 261 3, 363 3, 225 8, 316 
South-West Afrita- a AP AAA A AN eee cee 82 
Sal A AAN 41, 149 36, 760 30, 978 31, 922 32, 346 34, 382 20, 926 
Bvwoden. eee 230 2, 193 10, 553 12, 501 11, 223 9, 229 5, 192 
TUNISIA cc. rr id 8, 210 1,867 5,335 7,023 7, 880 9, 840 17, 960 
US m Ho. s inser oe 80, 000 50, 000 45, 000 40, 000 48, 000 63, 75, 000 
United Kingdom 5............. 5, 487 4, 004 3, 556 2, 743 2, 540 2, 852 2, 312 
United States (refined) !!....... 497, 908 425, 903 421, 538 402, 304 306, 717 400, 018 363, 092 

Total (estimate) 1... 1, 665, 000 ¡1, 492, 000 |1, 292, 000 |1, 119, 000 |1, 034, 000 |1, 283, 000 | 1, 288, 000 


! Data derived in part from Monthly Bulletin of the United Nations, The Mineral Industry of the 
British Commonwealth and Foreign Countries Statistical Summary, and tho Yearbook of the American 
Bureau of Metal Statistics. 

? Includes Sep: 

3 Included with Gormany. 

* Exclusive of secondary material. Includes Upper Silesia and Sudetenland through 1944. 

5 Approximate production. 

5 Data not yet available, estimate by author of chapter included in total. 

? Bizonal area. 

t January to June, inclusive. 

* Data represent Trianon Hungary subsequent to October 1944. 

10 Preliminary data. 

11 Figures cover lead refined from domestic and foreign ores; refined lead produced from foreign base 
bullion not included. 

12 Includes estimate for Yugoslavia by author. 


Argentina.—The chief lead-producing district in Argentina is the 
Aguilar, where the Compania Minera Aguilar, S. A., a subsidi of 
the St. Joseph Lead Co., operates the Aguilar group of mines. "Over 
80 percent of the annual Argentine mine output of lead is produced 
at this property. Output in 1948 was at a rate approximately 40 
percent under the installed mill capacity owing to extremely poor 
transportation facilities, which interrupted incoming shipments of ma- 
chinery, Diesel oil, and mine timber, as well as shipments of concen- 
trates to the smelter. The production of lead concentrates in 1948 
totaled 24,068 metric tons compared with 25,834 tons in 1947. On 
December 31, 1948, 1,744 tons of lead concentrates and 84,496 tons 
of zinc concentrates were stock-piled at the mine awaiting shipment. 

Australia.—Shortages of labor and material continued to hamper 
mining operations in Australia in 1948. Steel was in particularly 
short supply; as a result, deliveries of mining and milling machinery 
were being delayed 18 months to 2 years. 

Lead and zinc production was emphasized during the year at the 
Mount Isa mines in northwest Queensland, the copper section of the 
mine being idle until the new copper milling and smelting plant is 
completed. Production of lead-zinc ore totaled 571,706 tons; ore re- 
serves in the lead-zinc lodes were estimated &t 9,608,400 tons assay- 
ing 6.4 ounces of silver per ton, 8.7 percent lead, and 7.3 percent zinc. 
During 1948 the Zinc Corp., Ltd., treated 454,717 tons of ore com- 
pared with 408,648 tons in 1947. At the New Broken Hill Consoli- 
Cated property, adjoining the Zinc Corp. on the south and managed 
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by that company, ore output was increased from 62,367 tons in 1947 
to 103,567 tons in 1948, the grade of ore being silver 1.9 ounces per 
ton, lead 9 percent, and zinc 12.6 percent. 

The Lake George Mining Corp., Ltd., at Captain's Flat, New South 
Wales, produced 12,644 tons of lead concentrates in the year ended 
June 30, 1948. Ore reserves on that date were estimated at 1,576,721 
tons assaying 1.17 dwt. gold and 1.46 ounces of silver per ton, 6.65 
percent lead, 11.85 percent zinc, and 0.65 percent copper. Mine out- 
put of Electrolytic Zi inc Co. of Australasia in 1948, totaled 125,226 tons 
assaying 2.0 dwt. gold and 7.05 ounces of silver per ton, 19. 5 percent 
zinc, 6.2 percent lead, and 0.48 percent copper. 

A shortage of skilled miners and reduced working hours were named 
by North Broken Hill, Ltd., as the principal factors limiting mine pro- 
duction in 1948. The grade of ore mined was the lowest for many 
years, but recoveries of lead, silver, and zinc were the highest ever 
obtained. At Broken Hill South, Ltd., production for the year ended 
June 30, 1948, totaled 236,950 tons of ore assaying 7.8 ounces of silver 
per ton, 13 percent lead, and 12 percent zinc, from which 39,866 tons 
of lead concentrates containing 74.8 percent lead were recovered. 

Burma.—Rehabilitation of the Burma Corp., Ltd., Bawdwin mine, 
which was severely damaged by Japanese occupation during the war, 
continued in 1948. The mine was unwatered to 40 feet below the 11th 
level —668 feet below the 6th level and operations were continued in 
an effort to gain access to the 12th level. After this is accomplished, 
the electric pump on that level will be put into operation, and the 
prewar method of controlling mine water will have been reestablished. 
Additional electric power provided by three 400-kw. Diesel engines 
installed in May 1948 enabled resumption of smelting and refinin 
operations. Production of refined lead began at the end of May an 
continued until early September, when it was discontinued because of 
shortage of essential mining supplies caused by interruption of traffic 
over the Burma Railway due to insurgent activities. Traffic and 
production were resumed early in October. A total of 4,890 tons of 
refined lead was produced Ee operations were suspended in 
September. 

Chile.—Exceptionally high grade lead-zinc ore was reported oc- 
curring at the Compania Minera Aysen mine on the north shore of 
Lago Buenos Aires in Aysen Territory of southern Chile. Preliminary 

loration has developed enough ore reserves to ra erection of a 
mil with the financial aid of the Chilean Miners’ Credit Bank. Metal- 
lurgical tests conducted in the laboratories of the Credit Bank pro- 
duced high-grade lead and zinc flotation concentrates with excellent 
separation and recoveries. Until Chilean roads are improved suffi- 
ciently to permit economical transportation to a Chilean port, con- 
centrates will be shipped from Puerto Deseado, an Argentine port on 
the Atlantic coast. 

French Morocco.—Mine output of lead in French Morocco increased 
in 1948 and surpassed the prewar production levels. Principal pro- 
ducing centers were Zellidja, Aouli, Touissit, Haut-Guir, and Bab 
Cedra. The Société Nord Africaine du Plomb, owned jointly by 
Société des Mines de Zellidja (51 percent), N ewmont Mining Corp. (33 
percent), and St. Joseph Lead Co. (16 percent) acquired ownership and 
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conducted exploration of mineral lands formerly held by the Zellidja 
Co. in both Morocco and Algeria, adjacent to the main Zellidja 
property. 

Greece.—Rehabilitation of the Laurium lead-zinc mine 35 miles 
south of Athens was in EE during the latter part of 1948 by the 
Mediterranean Mines, Ltd. The company plans to erect a 200-ton 
flotation mill to treat an indicated sulfide-ore reserve of 260,000 tons 
carrying 5 to 8 percent lead and an estimated 2,500,000 tons of tailings 
and slimes assaying 2.5 to 4.5 percent lead. 

Greenland.—In the summer of 1948 a Danish Government geo- 
logical survey party headed by Dr. Lange Koch discovered a lead 
deposit on the east coast of Greenland at Mesters Vig in the area 
around King Oscar Fjord and Davy Sound (73? 15’ N. Lat., 24? W. 
Long.). The deposit included 3 quartz veins 5 to 10 meters wide and 
8 kilometers long extending from the coast to a mountain pass at 
an elevation of 600 meters. Ore samples taken from the outcrops 
assayed 80 percent lead and some samples contained as high as 
300 grams of silver per ton. No zinc, bismuth, or other minerals were 
found which might complicate the recovery of the lead. On the basis 
of data obtained from exploration conducted in 1948 the area is thought 
to contain an estimated one million tons of lead. More detailed 
development and exploration are planned for the summer season of 
1949. 

Peru.—Lead production from Peru comes from a large number of 
mines, the most productive being the Cerro de Pasco, Casapalca, 
Huaron, Volcan, Atacocha, Cercapuquio, and Colquijirca mines. 
Lead output in 1948 at Cerro de Pasco was greater than in the pre- 
vious year, due partly to the fact that throughout 1948 the Paragsha 
mill at Cerro de Pasco was used exclusively for lead-zinc ores, making 
possible expansion of mining operations in the Cerro de Pasco lead- 
zinc ore body. Production was halted at the Casapalca mine on 
April 19, 1948, by a fire which began in the underground hoist room 
of the Aguas Calientes shaft, killing 52 mine employees. 

During the year the Compania Minero Atacocha began erecting 
the first of three 330-ton units of a new 1,000-ton flotation mill. The 
new plant is expected to be operating by the middle of 1950. 

The Peruvian Government took action during 1948 to aid in 
expanding mineral production and early in the year made the first sub- 
stantial reduction in tax load granted by any Latin American country 
by lowering the export tax. 

South-West Africa.—The Tsumeb mine is the only important 
source Of lead in South-West Africa. During 1948 shipments of 
lead-copper ores and concentrates totaled 74,837 short tons, contain- 
ing 29,428 tons of lead and 7,483 tons of copper. Development 
included unwatering the mine to the twentieth level (1,900 feet below 
the surface), where mine workings of the former German owners were 
found to be in good condition. Diamond drilling below the twentieth 
level disclosed new and substantial ore tonnages. To provide addi- 
tional productive capacity from the lower levels of the mine and to 
permit handling 1,800 to 2,000 tons of ore per day, the company 
plans to sink a new shaft at an estimated cost of $2,000,000. The 
new 1,200-ton-per-day selective flotation mill began producing in 
March 1948. 
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Tanganyika.—There were many conflicting reports during 1948 as 
to the importance of the lead deposit at Mpanda. Some releases 
indicated proved ore reserves of 25 million tons, containing 15.5 per- 
cent lead, in addition to copper, silver, gold, tungsten, nickel, and 
cobalt. Other more conservative reports indicate a much lower 
proved tonnage averaging 6.5 percent lead. Exploration and pilot- 
plant construction at the property proceeded under the supervision 
of Uruwira Minerals, Ltd., with technical direction by the Union 
Corp., Ltd. Late in the year the Union Corp. withdrew from partici- 
pation in the development for the stated reason that the reserves 
disclosed did not indicate an ore body of enough magnitude to justify 
the expensive development that would be necessary before the deposit 
could be exploited. 

Turkey.—Metallurgical tests on ore from the Bolkardag mine, 
owned by the Turkish Government agency—Etibank—were made 
during 1948. The property in the Taurus Mountains in the Province 
of Nigde, 257 kilometers from the Mediterranean port of Iskenderon, 
has a known ore reserve of 250,000 tons containing 6 percent lead 
5 percent zinc, and some gold and silver. 

A flotation plant, power plant, and repair shops were completed 
during 1948 at the Keban mine in the Province of Elazig, 548 kilo- 
meters from Iskenderon. The concentrator is designed to treat 18,000 
tons of ore annually. Proved ore reserves total 100,000 tons, averag- 
ing 10 percent lead. It is planned to build a smelter at Iskenderon 
to treat concentrates from both the Keban and Bolkardag mines. 


Lead and Zinc Pigments and Zinc Salts 


By HELENA M. MEYER and ALETHEA W. MITCHELL 


GENERAL SUMMARY 


MALLER quantities of all of the lead and zinc pigments 
S covered by this report were shipped in 1948 than in 1947, declines 

ranging from a low of 6 percent for zinc oxide to a high of 
33 percent for white lead (dry and in oil). Again, as in several im- 
mediately preceding years, the quantities shipped were not a true 
measure of demand. Large pigment users, such as the automobile, 
construction, storage battery, and rubber industries, operated at or 
above the high levels of 1947, so that requirements for pigments were 
unabated in 1948. The manufacture of passenger automobiles and 
trucks, for example, rose 9 percent following the sharp advance in 
1947; new private and public construction was 26 percent larger in 
value, and the value of paint, varnish, and lacquer materials rose 
slightly over the previous all-time peak in 1947. Gains in unit values, 
of course, played an important part in raising total values for con- 
struction and paint. Consumption of natural rubber increased 
11 percent, whereas that of the synthetic type dropped 20 percent, 
causing an over-all decrease. Natural rubber, however, requires 
considerably more zinc oxide than the synthetic type. 

Shortages of crude materials used for pigment manufacture, 
notably pig lead, continued to be a limiting factor in the pigments 
picture. The inadequate supplies of pig lead in recent years and the 
inflationary trend of prices in general caused the price of pig lead to 
reach new peaks in 1947 and again in 1948. Lead-pigment prices 
responded by establishing new tops of their own in both years. These 
high prices played & part, no doubt, in reducing demand for some of 
the pigments covered by this report. The price for slab zinc gained 
markedly but did not exceed records set in World War I. Zinc- 
pigment prices in 1947 and 1948 were the highest in many years and 
in some instances may have reached new all-time heights. 

Shipments of white lead (dry) dropped 32 percent and were the 
smallest since 1934. Those of the “in oil" variety fell 34 percent and 
were smaller even than the 1945 total, itself below all previous totals 
since considerably before the beginning of the present century. 
Red-lead shipments declined 15 percent and were the lowest since 
1938. The total for litharge was 7 percent below the record per- 
formance in 1947 but second only to shipments in that year. 
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Salient statistics of the lead and ES ON industry of the United States, 
1 8 


1943 1944 1945 1946 1947 1948 
Production (sales) 1 of princi- 
pal pigments 
W bite lead (dry and in 
(a) atados short tons.. 76, 167 85, 726 51,170 2 66, 501 68, 787 46, 070 
Litharge............d0o.... 113, 091 138, 203 138, 798 133, 799 167, 050 154, 775 
Red lead........... do.... 53,379 53, 972 47,381 32, 526 36, 064 30, 787 
Zinc oxide. .........do.... 143, 402 140, 675 127, 955 157, 851 160, 771 150, 958 
Leaded zinc oxide..do.... 43, 828 64, 395 62, 508 67, 971 81, 459 67, 441 
Lithopone.......... do.... 135, 723 142, 905 136. 161 147, 001 165, 024 140, 033 
Value of products: 
All lead pigments......... $41, 897, 000 ($46, 601, 000 |$39, 045, 000 1$43, 595, 000 (SO), 199, 000 |? $90, 915, 000 
All zinc pigments......... 36, 200, 000 | 39, 253, 000 | 36, 614, 000 | 44, 195, 000 | 63,891, 000 | 65, 547, 000 
"Total conoces 78, 157,000 | 85, 889, 000 | 75, 689,000 | 87,790,000 |1154,090,000 |3 156, 462, 000 
Kee BEE EE EE DEE e 
Kee Der ton received by pro- 
e hite lead (dry).......... 163 163 159 2 207 308 363 
itharge. 22... 152 146 148 175 313 387 
Red lead.................. 171 164 165 196 333 396 
Zinc ode -. 2 eee 137 139 138 144 186 218 
Leaded zinc oxide. ........ 132 132 132 143 204 245 
Lithopone. ............... 79 78 78 81 105 115 
Foreign trade: 
Lead pigments: 
Value of exports. ..... 1,439,000 | 1,387,000 | 1,427,000 851,000 | 1,041,000 970, 000 
Value of imports...... 3, 000 6, 000 8, 000 13, 000 150, 000 633, 000 
Zinc pigments: 
Value of exports. ..... 2,737,000 | 2,017,000 | 2,279,000 | 2,911,000 | 6,554,000 5, 229, 000 
Value of imports...... 5, 000 1, 500 (4) 9, 000 31, 000 7, 000 
Export balance..... 4,168,000 | 3,396,500 | 3,698,000 | 3,740,000 | 7,414,000 5, 559, 000 


1 Reported as shipments, 1945-48. 

3 D for basic lead sulfate in 1046 included under white lead; Bureau of Mines not at liberty to show 
separate 

à Excludes value of basic lead sulfate; Bureau of Mines not at liberty to publish. 

4 Less than $500. 


Zinc oxide shipments were 6 percent under those for 1947 but lower 
than in only five other preceding years, 1946, 1925, and 1927-29, 
inclusive. Shipments of leaded zinc oxide fell 17 percent in 1948 but 
were smaller only than the previous peaks in 1947 and 1941; they were 
relatively the same as the 1946 tonnage. Lithopone shipments 
dropped 15 percent and were the smallest since 1945. 

Zinc chloride evidently established & new high record in 1948, al- 
though there are a few gaps in the statistical record. Shipments of 
zinc sulfate approximated those for 1947 and lagged only behind the 
peak for 1946. 

Titanium pigments were shipped in greater quantity than ever 
before in 1948, continuing the establishment of peak rates for the 
fifth successive year. Even greater heights would have been reached 
in recent years had production capacity permitted. Capacity was 
expanded again in 1948 to close to 10 percent above 1947. "The 
record high tonnages made available, however, again failed to fill all 
demand, and further plant extensions were in prospect for 1949. 

High lights i in the distribution of pigments and salts covered by this 
report are outlined in the following discussion. Ceramics continued 
to make noteworthy gains as a consumer of pigments. The second- 
largest outlet for litharge, ceramics took more of this pigment than 
ever before, rising 9 percent over previous peaks in 1947 and 1941. 
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Zinc oxide was shipped for ceramic manufacture in new high record 
quantities for the third successive year, and red lead was shipped at a 
record high rate, except for 1941. The use of white lead by ceramic 
makers, on the other hand, has been gaining for several years but 
dropped, at least temporarily, in 1948. All pigments were shipped in 
smaller quantities for paint manufacture than in 1947; shipments of 
white lead for this purpose doubtless were the smallest since many 
years before the present century began. Shipments of red lead for 
paint manufacture, however, were 6 percent above the prewar 
(1935-39) average rate. Those of zinc oxide were relatively un- 
changed from that average, of leaded zinc oxide were 72 percent 
higher, and of lithopone were 11 percent lower than the prewar period. 
White-lead shipments for paint fell to considerably below half of the 
prewar average rate. Storage-battery manufacture took less litharge 
and red lead in 1948 as compared with 1947 but used more litharge 
than in any other year, or almost three times the prewar average 
quantity; red lead amounted to 27 percent less than the prewar 
average. The insecticidal use of litharge has been hardest hit of this 
pigment's uses, falling 17 percent from 1947, amounting to only 
23 percent of the all-time high record in 1944, and falling 60 percent 
below the prewar average. Consumption of zinc sulfate for agricul- 
tural purposes likewise made a poor showing in 1948, falling 31 per- 
cent (dry basis) from 1947 and amounting to only about half of its 
peak tonnage in 1946. The manufacture of rubber took greater 
quantities of the pigments covered by this report in 1948 than in 1947 
and also showed to advantage in relation to earlier years. Zinc oxide 
was used for rubber at a recor rd rate except for 1941 and 1946, lithopone 
was the highest since 1937, and litharge the largest since 1944, being 
53 percent above the prewar level. À new high record was estab- 
lished in 1948 by shipments of zinc sulfate for rayon manufacture. 
This use has climbed continuously since 1942. 

Batteries.—There has been publicity ! recently in connection with 
the nickel-cadmium battery, new to the United States but long-known 
in Europe. Arguments both in favor of and against the battery were 
contained in the literature. 

Paints.—A lead-free exterior house paint, with a titanium base, was 
introduced? in 1948. Late in 1947 a new basic silicate white-lead pig- 
ment, which was said to contain 45 percent lead by weight as compared 
to 80 percent in basic carbonate white lead, was announced? The 
characteristic of basic silicate white lead, it was said, results from 
pigment particles having a central core of silica so that whereas the 
p Ennni has the characteristics of lead compounds, less lead is required. 

rospects for the development of improved finishes (paints, varnish, 
etc.) were outlined * briefly. 

1Willihnganz, Eugene, Is There a Lifetime Battery: Pres. at convention of Association of American 
Battery Manufacturers, Inc., Chicago, HI, Nov. 11-13, 1948, 

The Nickel Cadmium Battery, a progress report: Consumers Reports, vol. 14, No. 5, May 1949, pp. 
A Y arland, Nickel-Cadmium Battery Lasts as Long as the Car: Popular Science, vol. 153, 
No. 2, August 1948, pp. 113-118. 

2 Oil, Paint & Drug Reporter, vol. 154, No. 7, Aug. 16, 1948, p. 82. 


3 Oil, Paint & Drug Reporter, vol. 152, No. 20, Nov. 17, 1947, p. 82. 
‘Chemical Engineering, Improved Finishes, vol 54, No. 10, October 1947, p. 242. 
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PRODUCTION 


The value of lead and zinc pigments in 1948 (exclusive of that for 
basic lead sulfate, which cannot be shown) was $156,462,000—an 
increase of 2 percent despite the 13-percent decline during 1948 in the 
total tonnage of the lead and zinc pigments covered. Higher average 
values in 1948, of course, made the foregoing situation possible. 
Lead pigments and zinc pigments comprised 58 and 42 percent, 
respectively, of the total A ae in 1948, compared with 59 and 41 
percent, respectively, in 1947. 

For many years, figures on sales were used in this series of reports 
as a better guide to activity in the pigments industry than production. 
Beginning with 1945, the Dis was changed to shipments to conform 
with data compiled on Bureau of Mines lead and zinc schedules. 
Available information for 1945 (the year of change) indicated that 
there was little difference between sales &nd shipments in that year. 
In reporting tonnages of pigments, an attempt is made to avoid all 
duplication. One of the chief problems is that finished pigments 
frequently are blended to make another product. Basic lead sulfate 
. and zinc oxide, for example, are blended to make leaded zinc oxide, and 
in this instance the pigment weights appear in the total for the 
last-named class only. Pigments consumed by producing companies 
to make products beyond those covered by this report —that is, paints, 
storage batteries, and other articles—are considered as shipments. 


LEAD PIGMENTS 


Lead pigments shipments dropped 15 percent in quantity but, owin 
to higher average values, rose 1 percent in total value as Pond 
with 1947. (Shipments of basic lead sulfate, which the Bureau of 
Mines is not at liberty to publish, are excluded from the figures shown.) 
All lead pigments covered by the totals played a part in reducing the 
1948 tonnage—white lead, dry, falling 32 percent; the ““in-oil” variety, 
34 percent; red lead, 15 percent; and litharge 7 percent. 

Quoted lead pigment prices were higher than ever before, and 
average values reported by producers likewise showed gains. Total 
values for red lead and litharge were 1 and 15 percent, respectively, 
higher than in 1947 despite quantity losses already indicated. 


Lead pigments! shipped by manufacturers in the United States, 1947—48 


1917 1948 
Value (at plant, ex- Value (at plant, ex- 
Pigment! clusive of container) clusive of container) 
Short tons Short tons 

Total Average Total Average 
Red lead ............--.----..- 36, 064 |$12, 022, 585 $333 30, 787 ur 190, 258 $396 
Litharge bg Ee ee 167,050 | 52, 345, 941 313 154, 775 | 59, 952, 202 387 

White lead: 

Dry o lc e wacsbziscUt. 39, 075 | 12,036, 554 308 26, 551 9, 643, 402 283 
noil? Ee 29, 712 | 13, 794, 387 464 19, 519 9, 129, 237 468 


! Bureau of Mines not at liberty to publish figures for basic lead sulfate or sublimed lead. 
3 Weight of white lead only but value of paste. 
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Lead pigments shipped by manufacturers in the United States, 1944-48, in 


short tons 
Basic lead sulfate 
White lead or sublimed lead Orange 
Year Ar A Red lead mineral Litharge 
Dry 

1944 (sales)....... 46, 466 53, 972 284 138, 28 
MEN 27, 382 47,381 230 135, "e 
1946. ............. 1 41, 892 32, 526 123 133 799 
1047.............- 39, 075 36, 064 |............ 167, 030 

1948.............- 20, 551 30,787 |............ 154, 77. 


1 Basic lead sulfate included with white lead (dry); Bureau of Mines not at liberty to publish figure. 
3 Bureau of Mines not at liberty to publish figure. 


ZINC PIGMENTS AND SALTS 


Zinc-pigment shipments declined 12 percent in total quantity in 
1948 from the record established in 1947, but increased 3 percent in 
total value to à new high peak. Higher average values for the three 
pigments covered accounted for the contrasting movements. Ship- 
ments of zinc oxide (lead-free) fell 6 percent from the high performance . 
in 1947 but were smaller only than in 5 earlier years—1946, 1927-29, 
and 1925. Although shipments of the leaded variety decreased 17 
percent, they failed to exceed only the previous peaks for 1947 and 
1941, being relatively the same as the 1946 tonnage. Lithopone 
shipments dropped 15 percent and were the smallest since 1945. 

Zinc chloride shipments, so far as can be ascertained, established a 
record in 1948, although the statistical picture for this product is 
somewhat incomplete. Zinc sulfate shipments were relatively un- 
changed from 1947 and second only to those for 1946. 


Zinc pigments and salts shipped by manufacturers in the United States, 1947—48 


1947 l 1948 
Valuo (at plant, exclu- Value (at plant, exclu- 
Pigment or salt sive of container) sive of container) 
Short tons Short tons 
Total Average Total Average 
Zine oxide 1................... 160, 771 :$29, 873, R82 $156 150, 958 |$32, 862, 368 $218 
Lended zinc oxide 1........... 81, 459 | 16, 634, 516 204 67, 441 | 16, 548, 636 245 
Lithopono. ..................- 165, 024 | 17, 382, 592 105 140,033 | 16, 135, 976 115 
Zinc chloride, 50% B........... 65,521 | 4, 279, 737 65 68,701 | 4,717,963 69 
Zine sulfate. .................- 21, 547 2, 235, 683 104 21, 513 2, 443, 569 114 


1 Zinc oxide containing 5 percent or more lead is classed as leaded zinc oxide. In this table data for leaded 
zinc oxide include a small quantity containing less than 5 percent lead. 


Zinc pigments and salts shipped by manufacturers in the United States, 1944-48, 
in short tons 


Y car Zinc oxide KEE Lithopone MB BET Zinc sulfate 
1944 (sales) ............... LLL... 140,675 64, 395 142, 905 97, 545 17.155 
rA oe ete oa ee 127,955 62, 548 136, 161 56, 230 DM, SH 
TRAD ep Rocher REES 157, 851 67, 971 147,001 57,316 24, 931 
MENA O 160, 771 81, 459 165, 024 65. 521 21. 54 
irt EPOR PERRA 15), 958 67, 441 140, 033 68, 701 21, 513 


! Includes a small quantity containing less than 5 percent lead. 
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CONSUMPTION BY INDUSTRIES 
WHITE LEAD 


The down trend in use of white lead, in progress for many years, was 
extended in 1948. Shipments of white lead (dry) fell 32 percent from 
1947 and were the smallest since 1934; those of the “in-oil” variety 
were 34 percent below 1947 and less even than shipments in 1945, 
themselves the lowest since considerably before the beginning of the 
present century. Total white-lead shipments, likewise, hit a new bot- 
tom since many years before the present century began. Continued 
scarcity of pig lead and all-time record prices were chiefly responsible 
for the poor showing. Paint took at least 89 percent of total shipments 
in 1948; a more precise break-down of the “Other” class doubtless 
would add more to “paint” than to any other use. Progress and ex- 
pansion in the use of white lead for ceramics were halted, at least 
temporarily, in 1948. 

Production of white lead (dry) amounted to 25,955 tons and of white 
lead in oil to 17,672 tons, compared with 39, 337 and 32,677 tons, 
respectively, in 1947. 


Distribution of white lead (dry and in oil) shipments, by industries, 1944-48, in 


short tons 
Industry 1944 1 1945 1946 3 1947 1948 
e EE 79, 948 46, 418 60, 943 61, 265 40, 892 
IR Mies A A eo ro ed 946 839 1, 367 1, 665 1, 309 
EORR AR eC NAA 4, 832 3, 913 4, 191 5,857 3, 809 
85, 726 51, 170 66, 501 68, 787 46, 070 


! Reported as sales 
3 Data for basic lead sulfate ua with white lead; Bureau of Mines not at liberty to show separately. 


BASIC LEAD SULFATE 


The Bureau of Mines is not at liberty to publish figures on basic 
lead sulfate for 1946-48. Shipments in 1946 were included with those 
of “white lead" (dry), but 1947 and 1948 data are not shown in any 

Basic lead sulfate is used almost entirely in paints. Substan- 
Bab quantities are used as an intermediate product in the manufac ture 
of leaded zinc oxide. Such quantities have always been shown in 
this series under leaded zinc oxide rather than basic lead sulfate. 


Distribution of basic lead sulfate shipments, by industries, 1944-48, in short tons 


Industry | er | mm | 956 | 1947 | am 
| 
EE EE ee | 5, 496 3, 000 
Lei EE E END EE 208 200 
SE batteries.........-......-...-..---- 22 EE (2) Q) (?) 
o EI EEE s67 | 686 
AA AAA A AAA AA 
6,383 | 3,805 MENU oi | (3) 
gend 
1 Repo sales 


3 Data for fe e lead sulfate included with white lead; Bureau of Mines not at liberty to show separately 
! Bureau of Mines not at liberty to publish figures. 
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RED LEAD 


Shipments of red lead dropped 15 percent from 1947 and were the 
smallest since 1938, exceeding that year by a narrow margin. The 
manufacture of storage batteries—the chief use of red lead—took 29 
percent less than in 1947, when shipments were 31 percent below the 
all-time peak rate of 1944, but substantially the same as in late prewar 
years. Shipments for paint manufacture declined 4 percent, but this 
use about approximated prewar levels. Ceramics took 31 percent 
more red lead in 1948 and doubtless consumption was higher than 
in any previous year except 1941, being 20 percent below that vear. 

Production of red lead amounted to 29,698 tons in 1948 compared 
with 36,041 tons in 1947. 


Distribution of red-lead shipments, by industries, 1944-48, in short tons 


Industry 1944 1 1945 1946 | 1947 | 1943 
Storage batierles ll l.l... 30, 211 26, 7 19, 115 20, 883 14 54 
B c rp AN 18, 074 16, 438 9.318 11.302 1053 
Cela ee ee ae 878 626 1, 228 977 Ls 
tr 4, 809 3, 592 2 805 2, 842 3. Tus 
53, 972 47, 381 32, 526 36, 064 30, 787 


1 Reported as sales. 


ORANGE MINERAL 


No shipments nor production of orange mineral was reported in 
1948 and 1947. 


Distribution of orange mineral shipments, by industries, 1942-48,! in short tons 


Industry 1942 ! 1943 2 1944 2 1915 1946 
Ink manufacture.......-...--....----..--- o3 49 56 63 78 
Color pigments............................ 7 8 205 151 ls 
ther- EECH 28 2 23 16 r 
128 79 284 230 13 


1 No shipments reported for 1947-48. 
2 Reported as sales. 


LITHARGE 


Litharge gave the best performance in 1948 of all pigments covered 
by this report. Although shipments dropped 7 percent, compared 
with 6 percent for zinc oxide, they were smaller only than the all-time 
peak in 1947, whereas zinc oxide shipments were lower than in five 
earlier years. Storage batteries, as always by far the leading use 
and responsible for he 1947 peak record, took 10 percent less than 
the record tonnage, or more than the average decline. In 1947 
and 1948, two-thirds of total litharge shipments went to storage- 
battery manufacturers, compared with an average of 44 percent in 
the 5-year period 1935-39. In addition to the litharge used to make 
batteries, the storage-battery manufacturers themselves produce from 
pig lead a black or suboxide of lead which they use as a substitute 
for litharge. The quantity for 1948—69,000 tons—was unchanged 
from the high record established in 1947 and was 13 percent above 
the previous peaks in 1944 and 1941. Black oxide production 
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required 66,000 tons of pig lead in both 1948 and 1947. The black 
oxide tonnages are not included in Bureau of Mines totals for litharge. 

Ceramics, which have been taking increasing quantities since 
1945, established a new peak in 1948, exceeding the previous peaks 
for 1947 and 1941 by 9 percent. The manufacture of chrome pig- 
ments has been falling since 1945 and had the sharpest percentage 
drop (19 percent) among the uses of litharge. This use took not 
much more than half of fhe peak established in 1941. The quantity 
of litharge shipped for oil-refining use decreased 6 percent as compared 
with 1947; the latter, hoWever, was the largest since 1937. The 
insecticidal use of litharge has made the poorest showing in recent 
years of the various outlets. The 17-percent decline in this use in 
1948, on top of successive drops since the all-time record for 1944, 
made the tonnage shipped for this purpose only 23 percent of the 
1944 peak. Varnish and rubber manufacture both gained in 1948, 
the former 4 and the latter 29 percent. Sales to varnish makers 
were the largest ever, so far as it is possible to ascertain, and those 
to rubber manufacturers were the greatest since 1944. 

Litharge production totaled 159,489 tons in 1948 compared with 
174,341 tons in 1947. 


Distribution of litharge shipments, by industries, 1944—48, in short tons 


Industry 1944 1 1945 1916 | 1947 | 1948 
Storage batteries........-.-.---.----------- 72, 342 79, 981 75, 836 111, 840 100, 645 
eeh AE seh See c exe ae 12, 381 11,511 13, 1 18, 19, 979 
Chrome pigments. ..................... ll. 8, 223 11, 394 10, 877 9, 228 7, 455 
Ol Tél Ding ee ee Ee 5, 608 6, 419 6, 682 7, 688 7, 248 
Insecticid eege bes RISE E 25, 957 18, 061 14, 259 7, 288 6, 033 
Yarn A EE 2, 988 2.752 3, 302 4, 258 4, 424 
Rubber Mr ———— e 3, 023 1, 561 2, 131 2, 205 2, 835 
Floor ooverings. 22 117 115 106 111 152 
A A A uu M aate 7, 554 6, 701 7, 410 6, 042 6, 
138, 203 138, 7908 | 133, 799 167, 050 | 154, 775 


1 Reported as sales. 
ZINC OXIDE 


Shipments of zinc oxide (lead-free) dropped 6 percent in 1948 but 
were greater than in all other earlier years except five, that is, 1946 
1927-29, and 1925. The manufacture of rubber took 55 percent of all 
shipments, slightly excecded 1947, and except for 1941 and 1946 was 
probably the greatest on record; distribution data for years before 
1929 are not available. Consumption of zinc oxide for paint manu- 
facture declined for the second successive year. The tonnage for 1948 
differed little from the average for the prewar period, 1935-39, in- 
clusive. Use of zinc oxide for ceramics rose 9 percent to a new peak 
for the third successive year. This use did not maintain its propor- 
tionate importance during the war. Since the war-time low point was 
reached in 1942, however, shipments to ceramic manufacturers have 
been continuously upward. Coated fabrics and textiles dropped to 
fourth place among users of zinc oxide in 1947, having been displaced 
by ceramics, and continued below the latter use in 1948. Coated 
fabrics and textiles, chiefly the manufacture of rayon, took 4 percent 
more zinc oxide in 1948 than in 1947. Floor coverings, likewise, used 
4 percent more zinc oxide in 1948. 


§83326—50——47 
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Production of lead-free oxide totaled 146,565 tons compared with 
159,149 tons in 1947. Closing of the plant of the American Zinc 
Oxide Co. by a labor strike for several months in 1948 was principally 
responsible for the disparity between production and shipments. Of 
the 1948 total, 76 percent was made by the American process from 
ores and primary residues, 15 percent by the French process from metal 
and scrap, and 9 percent by other processes compared with 73, 17 
(revised), and 10 (revised) percent, respectively, in 1947. 


Distribution of zinc oxide shipments, by industries, 1944-48, in short tons 


Industry 1944 ! 1945 

OD DOP ca ena mec. 59, 518 63, 447 

Palts tre oes see CS 24, 999 23, 014 

abba di s d S e 
08 abrics and textiles 2............... 

Floor coverings...........................- } 9, 563 12,177 

em (Gr A A AA 27, 686 2, 053 

A A 15, 256 17, 178 


o o P di 


140, 675 127, 955 157, 851 


1 Reported as sales. 3 Includes the following tonnages for rayon: 1946—9,363; 1947—7,202; 1948—8,209 


The varied uses of zinc oxide recently were reported in ZinciBulletin 
5, published by the Zinc Development Assoc., Oxford, England. 
Purposes served by zinc oxide in natural and synthetic rubber pro- 
duction, as given in the aforementioned bulletin, were outlined in 
the technical press.’ 


LEADED ZINC OXIDE 


The use of leaded zinc oxide has continued at high levels in recent 
years. Shipments established a new high record in 1941, were close 
to record levels in 1944-46, inclusive, and established a new peak in 
1947. Shipments in 1948 were 17 percent less than the 1947 peak 
but were smaller only than in 1947 and 1941, being approximately 
the same as in 1946. Of the total shipments in 1948, 96 percent was 
reported for paint. Doubtless a better break-down of the ‘‘Other’’ 
class would add to the paint classification. Figures for basic lead 
sulfate used in blending to make leaded zinc oxide are included in 
tonnages for the latter pigment. 

Leaded zinc oxide production totaled 67,480 tons in 1948 compared 
with 78,799 tons in 1947. "The totals comprise grades as follows 
(1947 for comparison in parentheses): 53,915 (68,413) tons of 35 

dra lead and under, and 13,565 (10,386) tons of over 35 percent 
ead. 


Distribution of leaded zinc oxide shipments, by industries, 1944-48, in short tons 


Industry 1944 ! 1945 1946 1947 1948 
PRI A AA 62, 223 58, 852 64, 816 77, 904 64, 912 
TROD DGS A A NS 119 200 131 218 
Othép ncaa a Ce a 2, 053 3, 546 2, 989 3, 334 2, 311 
64, 395 62, 598 67, 971 81, 459 67, 441 
1 Reported as sales. 


5 Chemical Age (London), Varied Uses of Zinc Oxide: Vol. 60, No. 1538, Jan. 1, 1949, p. 22. 
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LITHOPONE 


Shipments of lithopone dropped 15 percent in 1948 and were the 
smallest since 1945; the 1948 tonnage was larger than in only 3 years 
(1945, 1943, and 1942) since 1938. Paint, varnish, and lacquer 
manufacturers took 23 percent less lithopone than the high quantity 
for 1947, which was smaller than in only two earlier years, that is 
1928 and 1929. Paints, etc., which regularly use three-quarters or 
more Of the total shipments, took 75 percent in 1948 compared with 
82 percent in 1947. Other broad classifications of uses showed gains 
in 1948. Consumption for rubber, which has made sharp gains since 
1944, rose 36 percent and was the largest since 1937. Floor coverings 
and coated fabrics and textiles together rose 19 percent to the highest 
total since 1941. The gain was due entirely to floor coverings, which 
took 12,423 tons compared with 9,048 tons in 1947, whereas the totals 
for coated fabrics were 8,436 and 8,421 tons, respectively. The use 
of lithopone by paper manufacturers was at the highest level since 
1944; it was 4,814 in 1948, 4,069 in 1947, 3,011 in 1946, 3,086 in 1945, 
and 6,488 in 1944. Shipments for use in the manufacture of ink con- 
tinued in 1948 at about the 1947 rate—727 and 720 tons, respectively. 
Sales for this use have been falling; the tonnages were 1,216 in 1944, 
864 in 1945, and 830 in 1946. One manufacturer regularly includes 
tonnages for ink as not separable from those sold for paint, but the 
tonnages in the foregoing sentences are for identical companies. 
Exports are included mainly under “Other,” but at least one company 
classifies part of its exports according to end use. 

The lithopone statistics in this report are given on the basis of 
ordinary lithopone sold as such plus the ordinary lithopone content 
of the high-strength product. This method of publication is used to 
conceal the operations of one company that always dominates the 
output of the high-strength product and has been the only producer 
in some years. In 1948, as in 1947, one company operating two 
plants produced high-strength lithopone. 

Production of lithopone amounted to 151,005 tons in 1948 compared 
with 162,685 tons in 1947. Plant capacity for the manufacture of 
ge was reported to be 157,000 tons in 1948, or unchanged 

m 1947. 


Distribution of lithopone shipments, by industries, 1944-48, in short tons 


Industry 1046 1947 1948 
Paints, varnishes, and lacquers ! ; ; 123, 279 134, 830 104, 441 
Floor coverings and textiles................ : ; 15, 167 17, 469 20, 859 
eo AA O A ees s EQ. 1, 607 3, 085 4, 192 
Other A E š ; 6, 948 9, 640 10, 541 
142, 905 : 147, 001 165, 024 140, 033 
1 Reported as sales. 3 Includes?alquantity,'not separable, used for printing ink. ' 


Consumption of ordinary lithopone in the production of titanated 
lithopone has trended downward almost continuously since the peak— 
19,400 tons—was used in 1937. "There was a further drop in 1948 to 
1,700 tons or only 9 percent of the peak tonnage. The lithopone 
figures in the following table are included in the totals for ordinary 
lithopone in the preceding table. 
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Titanated lithopone produced in the United States and ordinary lithopone used 
in its manufacture, 1944—48, in short tons 


'Titanated Ordinary Titanated Ordinary 
Year lithopone lithopone Year lithopone lithopone 
produced used produced used 
1044 oe 9, 800 8,300 || 1947.................- 2, 600 2, 200 
UO eii a don asus 9, 200 7,500 || 1948.................- 2, 100 1, 700 
EE Ee 7, 500 6, 350 


ZINC SULFIDE 


In 1948, as in several preceding years, ony one company produced 
zinc sulfide; the Bureau of Mines is not at liberty to publish figures 
for this pigment. 


ZINC CHLORIDE 


A new high record doubtless was established by zinc chloride ship- 
ments (50° B. solution) in 1948; they were 5 percent higher than those 
in 1947, believed to have been the previous peak. The record for 
1935—41 is somewhat incomplete, making a more precise statement 
impossible. The figures shown here include the zinc chloride equiva- 
lent of zinc ammonium and chromated zinc chloride produced. Com- 
plete figures covering distribution of zinc chloride shipments by uses 
are not available. 

Production amounted to 67,908 tons in 1948 compared with 67,475 
tons in 1947. 


ZINC SULFATE 


Zinc sulfate shipments in 1948 continued at the high level of 1947, 
second only to the peak in 1946. Rayon, which was displaced by 
agriculture in the record year, continucd in the first place regained in 
1947 and required 19 percent more zinc sulfate (dry basis) than in that 
year. This use established a new top in 1948, whereas agriculture, 
ın second place, dropped 31 percent from 1947 and took little more 
than half of its peak tonnage for 1946. Chemicals, regularly in 
third place, continued to decline in 1948, decreasing 17 percent cora 


Distribution of zinc sulfate shipments, by industries, 1944-48, in short tons 


Industry 
Gross | Gross Dry Gross Dry | Gross Dry | Gross Dry 
weight | weight | basis | weight | basis | weight | basis | weight | basis 
EN 21224229922 5,954 6, 729 5, 393 7,634 5, 883 8, 210 6,173 9, 900 7,333 
Agriculture. -...oooooooo..-- 4, 974 6, 045 5,062 | 10, 816 8, 178 7,827 6, 125 5, 210 4, 248 
Chemicals oc eege geit 1, 459 2, 617 1, 749 2, 254 1, 488 2,120 1, 439 1, 734 1,193 
Flotation reagents........-- 1,131 1, 232 935 1, 094 643 1,112 717 | 1,632 1, 366 
A A 293 260 186 511 335 624 411 561 462 
Electrogalvanizing.......... 278 255 161 488 315 233 146 319 205 
Paints and varnish process- 
e E A I Ed ew 1, 330 589 539 174 151 61 51 121 104 
Textile dyeing and printing. |........ 531 474 552 491 60 38 102 66 
A A AS 1,737 | 1,993 | 1,342 | 1,418 943 | 1,300 8604 | 1,934 1, 191 


————d—M—— | ee —— —M ` —M—— ——— |————— |———— 


3 Reported as sales. 
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1947. (The lowering of tonnages for chemicals reflects in part more 
precise separation of distribution data.) Shipments for the manu- 
facture of flotation reagents nearly a in 1948 and probably 
established a new high record, E data on classification of ship- 
ments are somewhat incomplete. e Other uses shown separately 
increased notably in 1948 but id for a relatively small part of 
total shipments. 

In 1948, 20,125 tons of zinc sulfate were produced, compared with 
23,423 tons in 1947. 


RAW MATERIALS USED IN MANUFACTURE OF LEAD AND ZINC 
PIGMENTS AND ZINC SALTS 


Figures covering the raw materials used in making pigments and 
salts in 1948 were not available when this report was prepared. 
Data for 1947 are given below, and those for 1948 will appear in the 
next annual issue of this volume. 

Lead pigments and zinc pigments and salts are manufactured from 
a variety of materials, including ore, refined metal, and such second- 
ary materials as scrap. In 1947, roughly 92 percent of the lead in 
pigments was derived from pig lead and the remainder from ore. Of 
the lead in ore used to make leaded zinc oxide, about 11 percent was 
from foreign sources. The proportion for zinc pigments in 1947 was 
72 percent from ore and concentrates, 9 percent from slab zinc, and 
19 percent from secondary materials; about 18 percent of the ore used 
was foreign. 

The following tables give the source of the metal used in manufac- 
turing each pigment and salt. Pig lead is employed exclusively, 
either directly or indirectly, in the manufacture of white lead, litharge, 
red lead, and orange mineral and is used also in the manufacture of 
basic lead sulfate. The lead content of leaded zinc oxide made from 
basic lead sulfate, which in turn was made from pig lead, is credited 
to pig lead in the table. Zinc oxide is the only pigment in which con- 
siderable slab zinc is used. Ore is employed in the manufacture of 
zinc oxide, leaded zinc oxide, lithopone, zinc sulfide, zinc sulfate, and 
basic lead ‘sulfate. A substantial proportion of the zinc in lithopone 
(63 percent in 1947) and most of that in zinc chloride made in the 
United States are derived from secondary material. For a number 
of years before the United States entered the recent World War, there 
had been a large increase in the quantity of secondary zinc used in 
the manufacture of zinc oxide. The scarcity of supplics of both metal 
and scrap caused the proportion of the total oxide made by the French 
process, which uses only metal and scrap, to drop sharply in 1942 and 
to continue comparatively low in 1943-46, despite the fact that the 
percentage from metal and scrap rose in 1943 and continued upward 
in 1944-47. The production of zinc oxide from metal and scrap 
accounted for the following percentages in relation to total produc- 
tion: 41 percent in 1939, 16 percent in 1942, 19 percent in 1943, 22 
percent in 1944, 25 percent in 1945, 26 percent in 1946, and 28 percent 
in 1947. 


734 MINERALS YEARBOOK, 1948 


Lead content of lead and zinc pigments produced by domestic manufacturers, 
by sources, 1946-47, in short tons 


1946 1947 
Lead in pigments pro- Lead in pigments pro- 
duced from— duced from— 
Pigment ————————————— ou —————————— to 
ead in in 
Ore pig- Ore pig- 
— Pig ments Pig ments 
Do- For- lead Do- For- lead 
mestic eign mestic eign 
White lead ll 49,825 | 49,825 |.........].......-- 57,791 57,791 
Red Lead... 27, 084 27,04 A PA 32,675 32,675 
Dither sock A A EE 123, 698 | 123,698 |.........]......... 161,823 | 161,823 
Orange mineral..............]|.........]...-..... 113 RK AAA A eee cS 
Basic lead sulfate............ (M Dp (1) (03 S AE e (1) O) 
Leaded zinc oide 17, 412 1, 434 170 19, 016 18, 069 2,355 |.......-. 21, 024 


2 17, 412 1, 434 |? 200,590 |? 219,736 | ? 18, 069 2,355 |? 252,289 | 2 273, 313 


1 Bureau of Mines not at liberty to publish figure. 
2 Excludes lead in basic lead sulfate, duta for which Bureau of Mines not at liberty to publish. 


Zinc content of zinc pigments and salts produced by domestic manufacturers, 
by sources, 1946-47, in short tons 


1946 1947 
Zinc in pigments and salts Zinc in pigments and salts 
produced from— Total produced from— Total 
Pigment or salt qq A Ene in o e y 
Oro HE Ore 
ments 
Slab SE and 
zinc [SFY MS! salts 
Domes-| For- terial ! Domes-| For- 
tic eign tic eign 
Zinc ode `, 68, 113 ¡15, 799 117,991 | 12,050 | 113,953 | 72,639 |19, 164 
Leaded zinc oxide..... 31,845 | 3,010 278 EE 35, 133 | 34,567 | 5,067 
Lithopone............. 11, 370 110 26 | 17,582 29, 088 | 10, 592 | 1, 280 
Total pigments 3....|111, 328 |18, 919 |18, 205 | 29,632 | 178, 174 |117, 798 |25, 511 
Zinc chloride... ...:.... Iesse cl uelis 12, 559 12.598 o se edle iss 
Zinc sulfate........... 3, 673 75 hes uus 3, 837 7,585 | 2,595 19 


1 These figures are higher than those shown in the report on Secondary Mctals—Nonferrous because T 
include zinc recovered from byproduct sludges, residues, etc., not classified as purchased scrap material. 
2 Excludes zinc sulfide, data for which Bureau of Mines not at liberty to publish. 


PRICES 


Total and average values received by producers for lead and zinc 
pigments and zinc salts are given in the tables in the first part of this 
report. For the second successive year, average values for lead pig- 
ments for 1948 were the highest ever recorded, and those for zinc 
pigments and salts were again the highest in many years and in some 
instances probably for all time. 

Quoted prices for lead pigments repeated the 1947 performance. 
They were at all-time peaks at the beginning of the year, and all 
changes during the year were upward, the quotations following the 
movement of pig-lead prices. All price changes for the zinc pigments 
likewise were upward during 1948 as in 1947. 
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Range of quotations on lead pigments and zinc pigments and salts at New York 
(or delivered in the East), 1945-48, in cents per pound 


[O1], Paint and Drug Reporter] 


Product 1945 1946 1947 1948 


A A o ed 


Basic lead sulfate, or sublimed lead, less than 
carlots, barrels..._..........--.--.----------- 7. 50- 7.75 7. 50-13. 50 | 13. 25-15. 75 15. 75-21. 25 
W hite lead, or basic lead carbonate, dry, carlots, 


Darrels MM REPRE tae NN ENS 8. 25 8. 25-13.75 | 13.75-16.00 | ! 16. 00-22. 10 
Litbarge, commercial, powdered, barrels....... 8. 00- 9.00 8.00-14. 75 | 13. 75-17. 60 16. 60-24. 25 
Red lead, dry, 95 percent or less, less than car- 


lots, EE 9.50-10.00 | 9.50-16.00 | 15.75-18.60 | 18.00-25.25 
Prange minerai American, small lots, barrels..| 12.00-12.50 | 12.00-18.25 | 17.76-21.00 | 20.50-27.00 
c oxide: 


American process, lead free, bags, carlots... 7. 25 ; ^ 9. 00-10. 00 10. 00-13. 50 
American process, 5 to 36 percent lead, bar- 

A c EE 7. 25- 7.38 : ; 9. 25-12. 00 10. 25-15. 38 
French process, red seal, bags, carlots...... 8. 50 . 3 10. 25-11. 25 11. 25-14. 75 
French process, green seal, bags, carlots.... 9.00 10. 75-11. 75 11. 75-15. 25 
French process, white seal, barrels, carlots.. 9. 75 12. 50-16. 00 

Lithopone, ordinary, small lots, bags........... 4. 50 6. 25- 6.75 
Zinc sulfide, less than carlots, bags, barrels..... 8. 50- 8. 75 10. 75-14. 00 
Zinc chloride, works: 
Solution, Lanka Ll ll .l.ll.- 2. 50 3. 00- 3.25 
Fused, drutns...... illu ell lil c cr re 5.00- 6. 50 6. 25- 7.90 
Zinc sulfate, crystals, barrels. .................. 3.65- 4.40 4. 55- 6.85 


1 Quotations for bags. 


FOREIGN TRADE * 


Imports of lead and zinc pigments are insignificant in relation to 
domestic shipments of the items. The total value of the lead group 
more than quadrupled in 1948 owing to sharp gains in average prices 
for the various constituents, and to the more than doubling in receipts 


Value of foreign trade of the n lead and zinc pigments and salts, 
7-4 


[U. S. Department of Commerce] 


en rr am o e o emm ge moe mm o mes pm ee e o o mm e mm 


Zinc pigments: 
CINC ONIN A A A aa iaa 


7,361 2, 258, 050 
LITOOPODA EE 


21 | 1,784, 414 
30,615 | 6,554, 250 7,361 5, 228, 962 


Lead and zinc salts: 


PAE IA cde 20, 700 591,299 |........---- 433, 779 
Other lead compounds. crol y 448 Q 
Zinc sülla EE 1 10, 397 1 
10, 845 433, 779 
Qrand total oser siaii ee A E RAE 651, 534 | 6, 632, 963 


! Data not available. 


‘Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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of litharge, the chief item. Despite rising prices, zinc pigments fell to 
less than one-fourth of the small total for 1947. 

Total values of exports of lead pigments, zinc pigments, and lead 
and zinc salts all dropped in 1948 despite higher prices characteristic 
of that year. All lead pigments except red lead were shipped abroad 
in smaller quantities in 1948 than in 1947. Of the two larger zinc- 
pigment classes, exports of the higher-valued zinc oxide were cut 
almost in half, while those of lithopone were more than half again as 
large as in 1947. 


Lead pigments and salts imported for consumption in the United States, 1944-48 
[U. S. Department of Commerce] 


Short tons 
Total 
SE Basic Suboxide | Other lead | ` value 
carbonate | Red lead Litharge of lead com- 
white lcad pounds 
Ku EIEE E E ETA (D ESE AA 1 I0. EE $5, 962 
Et EEN dr to e 8 10 (1) 7,801 
LEE 1 Ki 15 A e 2 13, 038 
AAA Sottero 1 22 416 OS M A 3 171,060 
1918 Lco see co aet 203 247 1, 064 34 1 3 633, 776 


1 Less than 1 ton. 
2 Includes also lead pigments, n.s. p.f., as follows: 1946, $97 (522 pounds); 1948, $13,257 (60,573 pounds); 
lead arsenato: 1946, $5 (552 pounds); 1947, $20,700 (120,000 pounds). 


Lead pigments and salts exported from the United States, 1944-48 


[U. 8. Department of Commerce] 


Short tons 
Total 
Year 
Red Orange |Sublimed| Lead value 
lead lead | Litharge | mineral lead 

1046 A E 3, 052 2, 117 2, 391 13 82 $1, 888, 129 
A A 4,079 1, 922 2, 512 3 63 2, 162, 548 
1010-17 AN 910 1, 355 2, 180 OO) 1) 1, 184, 872 
7 san dla Ez 863 787 1, 212 (1) 1) 1, 632, 143 
ears ege NOS 953 (!) 1, 404, 001 


1 Data not available. 


Zinc pigments and salts imported for consumption in the United States, 1944-48 


[U. S. Department of Commerce] 


Short tons 
n , Total 
Year Zinc oxide 
Litho- | Zine Zine Zinc value 
pone sulfide | chloride | sulfate 
Dry In oll 

1944 OO (1) E AAA EH DÉEN E 542 $30, 220 
1945 A A A € E E Ët, Zi AA icumc de et 421 16, 806 
VE C S O EE 1 (1) 2 415 26, 528 
1047: ele ole upper 117 lp YU E AA tengemes2s 295 47, 482 

LEE (Do A EE E EE 180 17,7 


1 Loss than 1 ton. 
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Zinc pigments and salts exported from the United States, 1944-48 
[U. 8. Department of Commerce] 


Sbort tons Bhort tons 
Total Total 
Year Year 

Zinc | Litho. | Value! Zine | Litho. | V8lue! 

oxide pone oxide pone 
e Lari 5,511 11, 551 | $2, 194, 203 || 1947............... 19, 082 13, 652 | $6, 554, 250 
IMS See ee nee 7, 102 11, 576 2,554, 177 || 1948............... 8, 642 21, 015 5, 223, 962 
1946............--. 10, 955 9, 651 2, 911, 457 


! Includes ÓN ae Zinc sulfide, $7,195 (40,223 pounds); zinc chloride, $47,133 (711,953 pounds); zinc 
sulfate, $83,566 (2,029,801 pounds other zinc salts and compounds, $46,587 (167, 474 pounds): 1945: zinc sul- 
fide, $25 399 TUN ds pounds); zinc chloride, $93,590 (1,499,755 pounds); zine sulfate, $62,119 (1,243,826 pounds; 
other zinc salts and com pounds, $179,747 (750, 108 pounds). Beginning January 1, 1946, none of the foregoing 

separately recorded. 


WORLD REVIEW 


Australia. —The Glidden Co. is said’ to have licensed the Euston 
Lead Co., Ltd., of Australia, to use the Euston process for the manu- 
facture of white lead. The Australian company was stated to have 
constructed & plant at Melbourne, expected to be in production by 
the end of the year or the beginning of 1949. An earlier report? 
sald the plant was to have an initial capacity of 7,000 tons & year. 

Canada.—A report of the Dominion Bureau of Statistics of Canada 
published in 1949 gave dat& on pigments consumed by the paint and 
varnish industry in Canada in 1946 and 1947. "The figures for 1947 
are as follows (1946 figures for comparison in parentheses): Basic 
carbonate white lead (dry) 3,264 (2,989) short tons, basic carbonate 
white lead in oil 1,741 (2,087) tons, basic sulfate white lead 7 (20) tons, 
red lead including orange mineral 625 (567) tons, litharge 312 (413) 
tons, zinc oxido (nad free) 5,209 (4,923) tons, leaded zinc oxide 1,546 
(700) tons, lithopone (30 percent zinc sulfide) 9,712 (8,078) tons, 
titanium dioxide 4,117 (3,416) tons, extended titanium dioxide pig- 
ments 7,199 (6,442) tons, and “other white pigments" 710 (1,354) tons. 

Canada’s imports of lithopone, 12,736 and 8,858 tons, respectively, 
in 1947 and 1946, were large enough to more than cover use in the 2 
years. Imports of zinc white (zinc oxide) were 2,205 and 925 tons, 
respectively. Imports of the other items given in the pr eceding 
paragraph are very small, although titanium pigments are not shown 
separately. According to United States records for titanium dioxide 
and pigments, 13,274 tons were exported to Canada in 1947 and 
12,020 tons in 1946. 

Union of South Africa. —According to the February 14, 1949, issue 
of Foreign Commerce Weekly, a branch factory for the production 
of red lead, white lead, and litharge is being constructed at Durban, 
South Africa, by Associated Lead Manufacturers, Ltd., of the United 
Kingdom. 


! Chemical Industries, vol. 63, No. 3, September 1948, p. 522. 
! Chemical Engineering, vol. 55, No. 3, March 1948, p. 220. 


Lime 


By G. W. JOSEPHSON Ap F. D. GRADIJAN 


GENERAL SUMMARY 


LL of the major industries—including chemicals, refractories, 
A and construction—that are the principal markets for lime were 

operating at high rates in 1948; consequently, sales of lime in- 
creased to a record total of 7,263,976 short tons—7 percent greater 
than the previous record set in 1947. 

Quicklime comprised 75 percent of the total sales and hydrated 25 
percent. The output of quicklime increased somewhat more per- 
centagewise than did hydrated—8 and 4 percent, respectively. Costs 
continued to rise, and the average value per short ton for quicklime 
increased from $9.04 in 1947 to $9.96 in 1948 and hydrated from 
$10.50 to $11.50. The declining trend in the number of active plante 
that has been noted in recent years was interrupted in 1948. 


Salient statistics of the open- market lime industry in the United States, 1925-29 
(average), 1935-39 (average), and 1946-48 


1925-29 1935-39 
(average) | (average) 


Engen y MÀ A À a 


Active piantg 22. lll. l.l 419 310 179 
Sold by producers: 
By types: 
Quicklime................. short tons..| 2,871,236 | 2,488, 269 5, 021, 156 
Hydrated AA do....| 1,585,631 | 1,204, 128 1, 757, 823 
Total lime: 
Short lt SE 4,456,867 | 3,692,397 | 5,992,7 6, 778, 979 
AE A $38, 548, 498 |$26, 592, 115 $63, 826, 387 
Fer to AAA A E sea $3. 65 1.20 $8. 52 $9. 42 
By uses: 
Agricultural............... short tons.. 318, 224 350, 535 340, 363 
EEN TEE do....| 2,096, 744 870, 335 5, 1, 008, 211 
Chemical and industrial. ....... do....| 1,623,885 | 1,929,947 4, 035, 202 
Refractory (dead-burned dolomite) 
short tons.. 418, 014 541, 580 1, 395, 203 
Imported for consumption: 
e sucesos ene RRE E EET usd ES 18, 683 14, 108 27,410 
CH TEE $344, 887 $240, 909 $298, 035 
Exported: 
SO A uu EerSp IIa Wes MEE 15, 752 10, 905 ; 50, 784 
Va. a a $221, 177 $123, 167 2 $713, 703 


1 Selling value, f. o. b. plant, excluding cost of containers. 


Lime is used so widely throughout the Nation's economy that its 
sales are affected by developments in a number of different fields. 
Figure 1 shows the correlation between the use of open-market lime 
and trends of activities in various markets. Sales of building lime 
generally follow the index of new construction; but there are excep- 
tions, particularly during a war period in which eps aci construc- 
tion becomes an important factor. The quantity of refractory and 
chemical lime follows in general the curve in industrial production. 


t Figures in this chapter pertain to open-market lime and exclude coverage of most captive lime opera- 
tlons. 
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EE d bj 


Refroctory ond 
chemicol lime 


INDEX NUMBERS 1935-39 AVERAGE *100 


FIGURE 1.—Sales of refractory and building lime compared with total new construction and industrial 
production, 1925-48. Units are reduced to percentages of the 1935-39 average. Statistics on value of 
construction from the Bureau of Foreign and Domestic Commerce and on industrial production from 
the Federal Reserve Board. 


Trends in sales of open-market lime sold for specified uses during 
the past 24 years are shown in figure 2. The growth in importance 
of the chemical market is noteworthy. The curve would, of course, 


show a much greater increase if all of the captive lime as well as the 
open-market were included. 


FIGURE 2.— Trends in major uses of lime, 1925-48. 


DOMESTIC PRODUCTION 


Production of open-market lime increased to & record total of 
7,263,976 tons in 1948—7 percent above the previous high set in 
1947. Production of lime for each of the major uses except agri- 
cultural advanced over the 1947 tonnages. Stocks reportedly are 
small and relatively constant, so in this chapter sales statistics are 
considered to be the equivalent of production of open-market lime. 
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Captive Tonnage.—Although the lime statistics included in this 
chapter are limited almost entirely to open-market lime, a relatively 
small quantity of captive tonnage is included in certain instances 
where it is particularly desirable to show complete figures for con- 
sumption by use. In 1948, 362,368 short tons of captive tonnage is 
included as follows: 14,528 tons for building, 242,074 for metallurgical 
uses, 61,478 for miscellaneous chemical uses, and 44,288 tons of 
refractory lime. If it is desired to obtain a more comprehensive 
view of lime production, a figure of approximately the proper order 
of magnitude can be obtained by calculations from limestone tonnages 
(shown in the Stone chapter of this volume) consumed in the uses 
in which limestone is generally calcined. 


Lime sold by producers in the United States, 1947-48, by types and major uses 


1947 1948 
oo 
change 
Quantity Value ! Quantity Value ! from 1947 
in— 
A Sige hen A ver-| Ton- |A Ver 
Total ver- or cent Total ver-| Ton- > x 
e to f ge 
ag ns s age | nage caine 
By types: 
uicklime............ $, 021, 156 74|$45, 377, 205| $9. 04/5, 441, 313 75/$54, 200, 000} $9.96] +8) +10 
ydrated lime. ...... 1, 757, 823 26| 18, 449, 182| 10. 50/1, 822, 663 25| 20, 962, 879] 11. 50 +4) +10 
Total lime?...... 6, 778, 979 100} 63, 826, 387| 9. 4217, 263, 076 100| 75, 162, 879} 10.35 +7} +10 
By uses: 
Agricultural: 
uicklime.......... 106, 364 2 913, 992} 8.59| 103,039 1 932, 871| 9.05 —3 +5 
ydrated lime..... 233, 999 3| 2,243,846| 9.59| 220, 261 3| 2,363, 200| 10. 73 —6| +12 
Total... liu 340, 363 5| 3,157,838| 9.28| 323,300 4| 3,296,071| 10. 20 —5| +10 
Building: 
uicklime.......... 241, 711 4| 2,901,128| 12.00| 251, 663 4| 3, 230, 236| 12.84 +4 +7 
ydrated lime..... 766, 500 11| 8, 651, 897; 11.29| 888, 855 12| 10, 774, 041| 12.12) +16 +7 
Total... 1, 008, 211 15| 11, 553, 025) 11. 46/1, 140, 518 16| 14, 004, 277| 12.28| +13 +7 
SE and indus- 
trial: 
Quicklime.........|3, 277, 878 48| 27,206, 726] 8.3213, 541, 856 49| 32,189, 711| 9.09 +8 +9 
Hydrated lime..... 757, 324 11; 7,553,439) 9.97| 713, 547 10| 7, 825, 638} 10. 97 —6| +10 
Total... 4, 035, 202 59| 34, 820, 165| 8. 63|4, 255, 403 59, 40,015,349| 9.40 45 +9 


Refractory (dead- 
burned dolomitc). . |1, 395, 203 21| 14, 295, 359| 10. 25/1, 544, 755 21| 17, 847, 182) 11.55] -F11| +13 


1 SR value, f. o. b. plant, excluding cost of container. 
2 Includes lime used by producers (captive tonnage) as follows—1947: 392,223 tons, valued at $2,821,404; 
1948: 362,368 tons, valued at $2,843,072. 


Size of Plants.—In 1925 there were approximately 450 active lime 
plants in the United States, and in the intervening years there has 
been & general trend toward the elimination of smaller units and 
concentration of production in the larger, more efficient plants. 
However, there was & small increase in the total number of active 
open-market lime plants in 1948—181 as compared with 179 in 1947. 
During the past year 20 plants that each produced more than 100,000 
tons supplied over half of the total output. 
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Distribution of open- market lime (including refractory) plants, 1946-48, according 


to size of production 


1946 


Production 


Size group (short tons) 


TUN 


50,000 to less than 100,000........ 
100,000 and over................. 


16/3, 022, 341 


.]——— | ——— | | ee | —— d—MÀ—— | €— 


179/6, 778, 979 


1048 
Production 
Plants Per- 
Short | cent 
tons of 
total 
23 7,816| (1) 
33| 84,142 1 
21| 148,212 2 
35| 598, 777 8 
23| 850,772 12 
26/1, 685, 117 23 
20,3, 883, 140 54 
181|7, 263,976) 100 


! Less than 1 percent. 


PRODUCTION BY STATES 
In 1948 open-market lime was produced in 32 States and 2 Terri- 


tories. 
Pennsylvania and Missouri in that order. 
about 56 percent of the Nation's output. 


Ohio was again the principal producing State, followed by 


These three contributed 


lime (quick and hydrated) sold by producers in the United States, 1947-48, 


by States 
1947 | 1948 
State or Territory lata | | T | 
O | Short tons Value Sch Short tons Value 

Alabama.....-- 7 | 345,160 | $2, 727, 464 8 | 388,107 | $3,275,402 
A AR ee 3 54, 562 582, 074 4 | 54, 608 763, 296 
TS owe preme uo rr ] (1) (1) l (1) | (1) 
md <a Sl el E suae sro nad | 10 | 181,296 | 2,615, 599 8 179, 257 3, 026, 941 
Coo TETS SETKA 2 (1) | (1) 2 (1) (1) 
MPA EE 1 (1) (1) ] (1) (1) 
¿HARI ] (1) (1) 1 | (1) (1) 
AAA | l 10,141 | 110,983 l | 6,141 | 58, 150 
he AAN 1 9,130 228, 370 1 | 8, 767 236, 799 
NI € T TAEA MP PEERS | rd 299, 187 2, 736, 262 7 | 283, 090 3, 000, 225 
tien EEN | 1 (1) (1) b. (1) (1) 
0 09 Sie! tot eee 2 | (1) (1) 2 (1) (1) 
00 0o m 8 71, 892 673, 241 8 69, 032 654, 635 
EEUU ...... Ll rrr < 4 113, 42 1, 276, 693 4 112, 271 1, 302, 251 
de RR 3 (1) (1) 3 (1) (1) 
AAA AAA ] (1) (1) ] (1) (1) 
0 7 ILLA 9 889, 090 | 7,006, 426 8 | 1,009,993 | 8,998, 691 
AAA 2 | (1) (1) 2 | (1) | (1) 
0 Nepas TA 2 | (1) (1) 2 | (1) (1) 
00 0 E d TEE 3 | (1) (1) | 3 (1) (1) 
SE AE IA | 3 (1) | (1) | 2 (1) (1) 
200) See eee 18 1, 774, 847 | 17, 685, 220 18 1, 936, 211 21, 473, 401 
IOMA - «¿de <<< <> - A ] (1) (1) 1 (1) (1) 
da ade sp es a ll ] (1) (1) | SRA HS ` dE CR 
2; -— — 29 1, 045, 566 9,861,812 | 34 1, 085, 807 11, 319, 685 
AAA AT 4 (1) (1) 5 (1) (1) 
RS 2 (1) (1) 2 | (1) | (1) 
` EE | 6 181, 039 1, 533, 737 5 163, 098 1, 442, 906 
po E OPER e í 6 34,530 | 1,274,095 8 168, 738 1, 583, 726 
e WEE E 5 47, 096 366, 127 4 | 40, 635 352, 859 
A E EEN | 3 (1) (1) 3 22, 743 308, 004 
E E AAA 14 260,063 | 2,138, 707 | 13 382, 73 3, 271, 053 
Washington.....--------- TOS EE 2 (1) | (1) 2 (1) (1) 
RE EP 7 471,914 | 4,050, 950 6 | 490, 803 | 4, 610,157 
S000 PAI nr c | 9 70, 233 | 805, 000 10 | 107, 648 1, 228, 988 
EE ae) PA 819, 213 8, 153, 627 Lë 754, 203 | 8, 255, 710 

(0 SE e e 179 6, 778, 979 | 63, 826, 387 181 7, 263, 976 75, 162, 879 


4 


i 


3 Figures that may not be shown separately are combined as '* Undistributed.'' 
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Hydrated Lime.—Hydrated lime in 1948 comprised 25 percent of the 
total lime output, which compares with 26 percent in 1947 and 20 
percent in 1944. Hydrated-lime output was reported by 116 plants 
(same as in 1947) in 32 States and 2 Territories. 


Hydrated lime sold by producers in the United States, 1947-48, by States 


1947 1948 
8tate or Territory e xe 
ve ve 

plants Short tons Value plants Short tons Value 
Alabama. 2.1: eege Dee e 5 37,152 $452, 648 5 58, 660 $569, 539 
California............................. 7 47,611 706, 482 6 35, 309 559, 084 
Georgis.. eeh ee 1 10, 141 110, 983 1 4, 065 51, 409 
Hawai. cintia as id 1 9, 124 228, 100 1 8, 762 236, 574 
IHIBOIS AAA eek acictk us 4 37, 463 343, 7 3 33, 980 362, 377 
aryland coran ia se 5 ; 257, 063 5 27,186 260, 401 
Massachusetts. ........... LLL cl... 4 48, 038 483, 668 4 44, 274 507, 832 
E WEE 6 229, 085 2, 004, 217 b 202, 143 2, 061, 015 
A A ee ee e 14 70, 079 6, 066, 483 14 , 602 7,723, 528 
Pennsylvanisa........................- 11 310, 677 3, 274, 507 13 316, 340 3, 653, 510 

II -0000o 6 47, 043 451, 043 5 45,323 A 
pu. MA CC ES 5 48, 652 540, 040 6 49, 111 551, 833 
Vermont AA A (1) (1) () 1 2,765 38, 710 
Virginia A A cu ues 10 47,155 508, 909 11 55, 252 607, 374 
West Virginia......................... 4 53, 311 439, 937 4 42, 042 364, 669 
Other States Lo. ll... 3 33 234, 352 2, 581, 396 3 32 239, 949 2, 977, 831 
dk BEE 116 1,757,823 | 18, 449, 182 116 1, 822, 663 20, 962, 879 


1 Included with “Other States.” 

? Includes the following States and numbers of plants in 1948 (1947 same as 1948 unless shown differently 
in parentheses): Arizona 2 (1), Arkansas 1, Colorado 1, Connecticut 1, Florida 1, Indiana 1, Maine 2, 
Michigan 1, Minnesota 1, Montana 1, Nevada 1, New Jersey 3, New York 2 (3), Oklahoma 1, Puerto Rico 
3 (2), Soutb Dakota 1, Utah 2, Washington 1, and Wisconsin 6; 1917 totals also include 2 plants in Vermont. 


CONSUMPTION AND USES 


Lime, which was once considered to be primarily a building material, 
is still used as such in substantial quantity but now finds its largest 
markets in the chemical and industrial field. As shown in the accom- 
panying table, sales of lime to the chemical and other processing 
industries continued to increase in 1948. The boom in building was 
reflected in a 13-percent increase in demand for building lime. ead- 
burned dolomite, used as a refractory, increased 11 percent, and 
agricultural lime decreased 5 percent, which compares with & 12- 
percent decline in 1947. Other important markets that expanded 
during the year are calcium carbide and cyanamide, paper mills, 
sewage and trade-wastes treatment, and water purification. 

The accompanying table of lime sales classified by uses provides 
considerable additional data on current markets, and the table of 
sales by States and uses indicates the major markets of the lime 
produced in individual States. 
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Lime (quick and hydrated) sold by producers in the United States, 1947—48, 


by uses 
1947 1948 
Use Value Value 
Short Short 
tons tons 
Aver- Aver- 
Total ago Total age 
Agricultural..........................-- 340,363 | $3,157,838 | $9.28 323, 300 | $3, 296,071 $10. 20 
Building: 
Finishing lime........................ 467,527 | 5,430,925 | 11.62 564,163 | 7,330, 833 12. 99 
Mason’s me _.....---------------- 389, 515 4, 411, 907 11. 33 443, 467 §, 276, 010 11. 90 
Prepared masonry mortars........... $0, 330 470, 803 9. 35 58,977 556, 751 9. 44 
Unspecified’... 2... .... 100,839 | 1,239,390 | 12.29 73, 911 840, 683 11.37 
TOUS A A A tee 1,008, 211 | 11,553,025 | 11.46 | 1,140,518 | 14,004, 277 12 28 
Chemical and industrial: 
Alkalics (ammonium, potassium, and 

sodium compounds). .............. 3, 945 36, 586 9. (!) O) (*) 
Asphalts and other bitumens......... ) (1) () 381 6, 100 16. 01 
Bleach, liquid and powder 2........... 9, 604 105,370 | 10.97 6, 391 67, 535 10. 57 
Brick, sand-lime and slag............. 18, 272 191,022 | 10.45 25, 414 281, 208 11.07 
Brick, silica (refractory) . ............. 16, 955 174,088 | 10.27 13, 419 139, 938 10. 43 
Calcium carbide and cyanamide...... 354,104 | 2,791, 244 7.88 569, 643 | 4,829,752 8. 48 
Calcium carbonate (precipitated)..... (1) (?) (1) 20, 318 220, 433 10. 85 
Chromates and bichromates......... 25, 207 199, 736 7.91 (1) (5) (1) 
Coke and gas (gas purification and 

plant byproducts).... ............. 27, 466 230, 725 8. 40 29, 972 276, 430 9. 22 
EXDIOSIVOS A EN 1, 403 13, 022 9. 02 4, 501 40, 833 9. 07 
Food products: 

Creameries and dairles.............. 3, 849 42,082 | 10.93 735 12, 253 16. 67 

Gelatiera A 10, 188 91, 581 8. 99 8, 390 87,585 10. 44 

Stock feed._.....----.--..---.------ 15, 753 171,945 | 10.92 26, 353 289, 325 10. 98 

Othari». eege ee eg 2, 091 21,843 | 10.45 3,125 37, 269 11. 93 
OlASS WOTKS: ` NEIER sane 244,043 | 2,086, 323 8.55 235,866 | 2,064, 382 8.75 
E AA A og ERN USA 4, 909 41, 006 8.35 11,039 102, 845 9. 32 
Grease, lubricating.................... 5, 333 52, 281 9. 80 5, 697 56, 9. 99 
Insecticides, fungicides, nnd disin- 

ÍBGUATIUS Siue E cepe E e deer 97, 723 989, 261 10. 12 92,037 | 1,012,913 11. 01 
Medicines and drugs.................. 9, 744 80, 980 8.31 12, 350 109, 303 8. 85 
Metallurgy: 

Nonferrous smelter flux. ............ 8,152 76, 978 9. 44 2, 901 32, 215 11.10 

Steel (o Su hearth and electric fur- 

nace flux) ........................ ,130,613 | 9,021,853 7.98 | 1,131, 098 | 10,177, 450 9. 00 

Oro ton EEN 251, 663 2, 035, 905 8. 09 , 233 1, 918, 021 9. 21 

Wire Growing Suid Boece ters tees ete E N 15, 309 162, 375 10. 61 18, 585 212, 030 11. 41 

Other feed tweed A ee. 24, ROR 245, 078 9. 88 29, 938 325, 130 10. 86 
EA tec eee eco ATE 21, 149 205, 731 9. 73 13, 796 151, 552 10. 99 
Paper mills E ccc... couaco cs RII 645,665 | 5,717, 372 8. 86 697, 884 | 6,715,006 9. 62 
Petroleum refining ................... 48,7 501, 091 10. 29 51,737 550, 695 10. 64 
Rubber manufacture.. .............. 589 8, 034 13. 64 1, 154 13, 976 12. 11 
Salt refining ......................... 6,57 40, 509 7.20 7,224 59, 721 8. 26 
Sewage and trade-wastes treatment... 84, 870 840, 543 9. 90 101,917 | 1,061, 200 10. 41 
Soap and Otter see cc ia 5, 104 37,213 7.29 5, 43, 186 8. 17 
E 28,412 430, 929 15. 17 24, 510 403, 393 16. 46 
e AA A 89, 029 804, 137 9. 03 88, 329 872, 583 9. 88 
VARS. oct osx tih em eme cuis 178 3,064 | 17.12 277 4.044 14. 60 
Water purification.................... 454,339 | 4,060,039 8.94 475,287 | 4,538,675 9. 55 
Wood distillation. 4, 156 36, 244 8. 66 Q) (Q) 
Undistributed € ...................... RI, 430 027, 225 11. 39 93, 090 1, 023, 660 11. 00 
Urspecified.. l.i eet See cL ere eee 283,453 | 2,336, 850 8. 24 238,514 | 2,277,819 9.55 

q A eae ee i een AR Eod 4,035, 202 | 34, 520, 165 8. 63 | 4,255, 403 | 40,015, 349 9. 40 
Refractory lime (dead-burned dolomite) | 1,395, 203 | 14,295,359 | 10.25 | 1,544,755 | 17, 847, 182 11. 55 
Grand total lime ?. ....... 6, 778, 979 | 63, 820, 387 9. 42 | 7,263,976 | 75,162,879 10. 35 
Hydrated lime included in above dis- 
E ooo esce Eres Ere nolit 1, 757, 823 | 18, 449, 182 | 10.50 | 1,822,663 | 20, 962, 879 11. 50 


! Included with “Undistributed.” 


2 Bleach used in paper mills excluded from “Bleach” and included with “Paper mills.” 

? Includes baking powders, citrates, fruit juices, tartrates, and unspecified food products. 

4 Includes flotation, cyanidation, bauxite purification, and magnesium manufacture. 

$ Includes mold coatine and unspecified metallureical uses. 

* Includes acid neutralization, alcohol, magnesia (85 percent), polishing compounds, retarder, sulfur, 
tobacco, and miscellaneous industrial uses; in addition, asphalts and other bitumens and calcium car- 
bonate (precipitated) in 1947 and alkalies, chromates and bic romates, and wood distillation in 1948. 

? Includes lime used by producers (captive tonnage) as follows—1947: 392,223 tons, valued at $2,821,404; 


1948: 362,368 tons, $2,843,972. 
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Hydrated lime sold by producers in the United States, 1947-48, by uses 


1947 1948 
Use Value Value 
Short Short 
tons tons 
Aver- Aver- 
Total " Total age 
Agricultural.. ........2...2..-----..--.. 233, 999 | $2, 243,846 | $9.59 220, 261 | $2,363,200 | $10.73 
IS AN A RA ERE 766, 500 8,651,897 11. 29 888,855 | 10, 774, 041 12. 12 
Chemical and industrial: 
Bleach, liquid and powder .......... 2, 283 21,645 9. 48 2,458 23, 742 9. 66 
Brick, sand-lime and slag........... 4, 420 46,837 | 10.60 9, 493 116, 249 12. 25 
Brick, silica ...........--..-..--..-- 14, 461 152, 939 10. 55 11,813 125, 134 10. 59 
Coke and gas............-...-...... ], 648 16,611 10. 08 1, 182 12, 220 10. 34 
Food products...................... 15, 227 162, 191 10. 65 13, 193 147, 356 11.17 
Insecticides, fungicides, and dis- 

Iinfectants. Zeiss See gc Acheter Set 69, 890 738,956 | 10.57 76, 258 859, 210 1.2 
Metallurgy...........-...........-- 56, 365 561, $42 9.07 65, 565 744,177 11.35 
Paints A A as ERU 10, 331 112,168 10. 86 9,712 111,370 11. 47 
Paper mila. -..---.0.-----2.-.---- 51,176 484,351 D. 46 46, 807 480, 802 10. 27 
Petroleum... A 33, 584 386, 082 11.51 25, 131 347,141 12. 34 
Sewage and trade-wastes treatment. 45, 693 480, 566 10. 52 57, 161 632, 303 11. d 
Sugar refnng... -000MM 19, 261 325, 630 17. 06 16, 057 315, 022 18. 58 
Tanneries.. EEN 47,357 455,023 9. 61 45, 022 470. 485 10. 45 
Water purification. ................. 210, 796 2,057, 599 9.7 211, 483 2,185, 618 10. 33 
Undistributed !..................... 18. 739 184, 568 9.85 25, 026 258, 335 10. 32 
¡io AA ye ce RU TER 156, 093 1,362, 831 8. 73 93, 286 996, 474 10. 68 

e A AA 757.324 | 7, 553, 439 9. 97 713,547 | 7,825, 638 10. 97 

Grand total hydrated lime.......- 1,757,823 | 18,449,182 | 10.50 | 1,822, 663 | 20, 962, 879 | 11. 50 


1 Includes glass, glue, grease (lubricating), magnesia (85 percent), medicines and drugs, rubber, and mis- 
cellaneous industrial uses. 


The table of agricultural lime and other liming materials includes 
oystershells, limestone, and marl, as well as lime, to provide a more 
comprehensive picture. 


Agricultural lime and other liming materials sold by producers in the United 
States, 1947-48, by kinds 


Short tons Short tons 
Kind 
Effective Effective 
idis líme das lime 
welght content ! weight content ! 
Lime: 
uícklime............ 106, 364 90, 410 $913,992 | $8. 59 103, 039 87, 580 | $932, 871 $9. 05 
ydrated líme....... 233, 909 163, 800 | 2, 243. 846 9. 59 220, 201 154, 180 12, 363, 200 10. 73 
Oystershells (crushed) ?... 46, 447 21, 830 189, 164 4.07 48, 505 22, 800 333, 787 0. 88 
Limestone................ 22,605,500 |10,624,590 (35,075,883 | 1.55 [20,941,530 |9, 842. 520 ¡32,034,698 1.53 
Calcareous marl.......... 176, 187 74, 000 235, 190 1.33 114, 759 48, 200 145, 712 1. 27 
e AAA AAA 10,974,630 |38, 658, 075 |......-].-..-..--- 10,155,280 [35,810,268 |.....-- 


! Calculated upon basis of average percentages used by the National Lime Association. as follows: Quick- 
lime (including lime from oystershells), 85 percent; hydrated lime, 70 percent; pulverized uncalcined lime- 
stone and oystershells, 47 percent; calcareous marl, 42 percent. 

2 Figures compiled by Fish and Wildlife Service. 


EE Consumption.—Although the production of lime is widely 

distributed throughout the United States and most of it is used near 

the point of production, there is a considerable interstate trade in 
883326—50——-48 
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this commodity. The principal States that “export” to other States 


are Ohio, Missouri, Pennsylvania, and West Virginia. 


The pattern 


of the interstate movement of lime, as well as the consumption totals 
in each State, are indicated in the following three tables. 


Apparent consumption of open-market lime in continental United States in 1948, 


Sales by 
Stato producers |from State! 
Alebamg -0an 388, 197 109, 059 
Arizona..............-.--..... 5A, 12, 
Arkansag................---.. (2) 
Coalitornia -2 ----------- 179, 257 25, 272 
Colorado...................... ) (3) 
Connecticut.................. 1) Q) 
RE AI AAA, d c satus 
District of Columbia..........|...... LLL]. LL... 
Florida A 6) AE PO 
Georgia... l.l l.l l.l ll... 6, 141 150 
Fins a RA. O 
Ulinels gege Ne e RN iere 283, 090 116, 575 
Indlans. eebe (2) 2) 
I Kahi A AAA AI GE 
¿E A RAS AAA AA 
Kéntücky AAA A EE 
IP A AAA 
NEG: scere eii 1) (2) 
Mareland 0-000000n0O 69, 032 15, 252 
Massachusetts. ............... 112, 271 64, 876 
Michigan..................... (3 
Minnesota..................-. 3 (2) 
MississIDDI PA AA A 
Missourl...................... 1, 009, 993 826, 454 
Montana. ...................- (1) (3) 
Nebraska EE, PA A 
NOVBUR. ee (2) (2) 
New Hampsbire. ll 
New Jersey..................- (3) (2) 
Now o lo AAA AAA A 
NOW NOPE: eege Kee (2) (2) 
North-Carollna. sis la lados 
North Dükols. A A A 
UN AIN S ANC NP 1, 936, 211 1, 320, 323 
Oklahoma.................... (2) (2) 
(OTTO A A E AA 
Iennslvanig 1, 085, 807 499, 094 
Rhode o A A IA 
South Carolina...............|].-.-..-.....].-..-.- EE 
South Dakota. ............... (2) (2) 
Tennessee... 163, 098 130, 408 
dic APA ToS 168, 738 35, 087 
DUBIE, EE 40, 635 1, 085 
EIERE geesde es 22,743 21, 250 
iii A A 382, 734 279, 667 
Washington. ................. (?) (3) 
West Virginia ...............- 490, 803 481, 863 
WiscOlslh........... das 107, 648 52,013 
MW VOIE AAA A PEA 
Undistributed 3............... 744, 205 375,378 
Total AAA 7,245,211 | 4,366, 891 


by States, in short tons 


Apparent consumption 


Shipments | Shipments |— 
into State 


mmm | —ÁÓ— M— | —— M | ———À9MÀ———SÓ aa 


4, 307, 106 


Hydrated 
Quicklime lime Total 
291, 290 90, 251 321, 541 
45, 333 6, 755 51, 
19, 715 5, 25, 624 
164, 851 49, 417 214, 268 
20, 313 6, 27, 286 
24, 352 19, 392 43,774 
39, 433 17, 458 56, 891 
149 14, 568 14, 717 
57,380 46, 473 103, 
53, 995 28, 428 82, 421 
4,043 1, 747 5, 790 
390, 023 114, 276 504, 299 
165, 472 42,017 e 
128, 091 17, 390 145, 481 
21, 641 16, 956 38, 597 
196, 660 22, 834 219, 494 
112, 093 37, 401 149, 494 
76, 243 7,473 83,716 
123, 618 52, 916 176, 534 
52,019 44, 196 06, 245 
228, 720 77, 446 306, 168 
64, 785 17, 338 82,123 
12, 138 6, 368 18, 506 
131,748 82, 744 214, 492 
19, 855 2, 975 22, 830 
3, 395 6,911 10, 306 
27, 971 2, 355 30, 326 
6,075 7,841 13, 916 
59, 593 118, 806 178, 309 
1, 036 5,392 6, 423 
286, 332 169, 646 455, 978 
21, 250 41, 698 62, 048 
1, 856 4, 801 6, 657 
825, 221 160, 992 986, 213 
22,7 16, 638 39, 421 
33,674 4, 630 38, 
977, 212 246, 908 1, 224, 120 
9, 638 5, 921 15, 559 
6, 857 10, 928 17,785 
2, 563 4, 680 7, 243 
22. 950 31, 773 54, 723 
115, 412 51, 900 167, 312 
51, 439 5, 494 56, 933 
1, 583 1, 293 2,876 
151,874 49, 350 201, 224 
27,725 9, 154 36, 879 
198, 579 22, 807 221, 446 
98, 628 37,766 136, 392 
224 1, 455 1,679 
5, 397, 888 1, 787, 898 7, 185, 786 


1 Includes 59,425 tons exported or unclassified as to destination. 
3 Figures that may not be shown separatoly are combined as ‘‘ Undistributed.”’ 
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Apparent consumption of open-market hydrated lime from plants in Ohio and 
total continental United States in 1948, by region of destination 


From all plants in 


From Ohio plants continental United 
States 
Destination p i 
ercen 
Short Miis of total Short A Sid 
tons ship- tons Hon 
(percent) ments (percent) 
Minois, Indiana, Michigan, Ohio.................... 230, 553 43 71 | 394, 731 22 
Delaware, District of Columbia, Maryland, New 

Jersey, New York, Pennsylvania, West Virginia..| 195,617 30 30 | 643,169 36 
Connecticut, Maine, Massachusetts, New Hamp- 

shire, Rhode Island, Vermont..................... 26, 163 4 30 86, 116 5 
Florida, Georgía, North Carolina, South Carolina, 

buco A A NS 74, 831 11 42 | 176,875 10 
Alsbama, Kentucky, Louisiana, Mississippi, Ten- 

o A II A E 34, 116 5 27 128, 627 7 
Arkansas, Kansas, Nebraska, Oklahoma, Texas. .... 9, 599 1 10 08, 314 5 
Iowa, Minnesota, Missouri, Wisconsin.............- 31, 274 5 20 | 155, 238 8 
Arizona, California, Colorado, Idaho, Montana, 

Nevada, New Mexico, North Dakota, Oregon, 

South Dakota, Utah, Washington, Wyoming. -... 4,019 1 4 | 104,828 6 
Undistributed and exports. .......... Lc. LLL LL... 2, 430 (1) 14 17, 911 1 

a AAA AA 658, 602 100 36 |1, 805, 809 100 


! Less than 1 percent. 


À small quantity of lime is also shipped from the United States to 
various island Territories, as shown in the accompanying table. 


Lime shipped to noncontiguous Territories of the United States, 1945-48 


[U. 8. Department of Commerce] 


1946 1947 1948 
Mee Short Short Short 
tors Value ions Value tóna Value 
RE A E E, O A A AN EE 1 $64 
DA EEN 406 | $8, 373 833 |$17, 330 (1) (1) 
Puerto Ríco. ........................ 365 | 5,276 | 2,698 | 27,844 | 1,912 | 30,508 
Virgin Islands....................... 142 | 3,160 57 | 1,603 100 2, 313 
! Figure not available. 


PRICES 


Lime prices continued to rise in 1948. In 1947 the average valua- 
tion of all lime sold was $9.42 per ton, and in 1948 it had increased 
to $10.35. Quicklime was valued at an average of $9.96 in 1948 
($9.04 in 1947) and hydrated lime at $11.50 ($10.50 in 1947). 


FOREIGN TRADE ? 


Imports.—As shown in the accompanying tables, only a relatively 
small quantity of lime was imported into the United States. Most of 
this entered from Canada and served local needs in the border area. 
The largest tonnage enters through the Washington customs district. 


? Figures on imports and exports compiled by M. B. Price, of the Burean of Mines, from records of the 
U.S. Department of Commerce. 
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Lime imported for consumption in the United States, 1944-48 
[U. S. Department of Commerce] 


Dead-burned 


dolomite ! Total 
Short 

Value | tongs | Value Value 
$147, 406 $151, 420 
7 179, 194 
256, 549 
271, 253 2,1 298, 035 
401, 473 91,613 541, 243 


1 '! Dead-burned basic refractory material consisting chiefly of magnesia and lime." 
3 Includes weight of immediate container. 
tLess than 1 ton. 


Lime imported for consumption in the United States, 1946-48, by countries and 
customs districts ! 


U. S. Department of Commerce] 


1946 1917 1948 
Country of origin Customs district of entry p e TM 
S t 
t ona ; | Value Ce ; | Value tona ;| Value 

A AAA ee iE (3) 2 OO) £1 
Bullas creais 3,559 [$27,187 | 3,440 | 27,397 | 6,680 | 63, 263 
Connectieut. ------------- y A De, VE, EE 
Maimeand New Hampshire) | Via zi aar] wel 1.08 
aine and New Hampshire. 1 , 122 , 087 
Canada. ..........-.-.- EEN ESSE cea NONI uias 282 | 3,919 

Montana and Idaho.........]........]|........ 118 | 1,157 80 7 
St. Lëvwroncee (3) 1 (3) 2 A A Oe 
de EEN 1 1 ui AAA EPA 1,405 | 15, 850 
Waalhington. 21, 151 ,848 | 23, 474 |264, 614 | 24, 563 | 364, 192 
Dominican Republic...| Puerto Rico.................] @ | 8].......]........[........].--..... 
United Kingdom....... da ARMA [Ang A 7 302 psp PA 
pho HOUR EIC HC eR 25, 275 :256, 849 | 27, 357 ¡295,841 | 33,197 | 449, 630 


1 Exclusive of dead-burned basic refractory material, 
2 Includes weight of immediate container. 
3 Less than 1 ton. 


Exports.—Exports of lime have been increasing in recent years, but 
they are still relatively small in tonnage. Canada and Latin America 
constitute the major markcts. 


Lime exported from the United States, 1944-48 


[U. 8. Department of Commerce] 


Short tons Value Short tons | Value 


m ER | 1 | veer | SE Ee remm Een 


|I. ccweteassstese ate 22,8689 | S216, 042 RE ; $713, 703 
T — 24, 276 265.579. || 1018.2. cece cee eviews TOS 63, 088 865, 157 
E ——Á€ MÀ 33, 540 423, 948 
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Lime exported from the United States, 1946-48, by countries 
[U. 8. Department of Commerce] 


1946 | 1947 | 1948 
Country | | | 
| Short tons | Value | Short tons| Value | Short tons | Value 

| 

| | 
ITT NNE RE EE NENE A | 30 | $1,145 | 89 | $3, 162 28 $983 
Loo ARTE WER velud ne Are CHE 19 598 | 63 3, 060 65 1, 850 
Belgium and Luxembourg.......... 185 8,746 05 6, 15 59 3, 840 
NRE PRD Ge ct JA leger em 39 1,095 36 065 7 597 
RE E RIA 11, 430 91,320 16, 435 173, 257 29, 127 291, 639 
Canal Zone......... dea des iin simu are 0 1,441 | 59 1,390 | 738 13,675 
Se Da 3 | 518 529 | 8,435 | 100 2. 096 
so Verger ASS O A 18 540 806 13, 500 1, 563 27, 877 
Coo 0o eee 4, 117 | 48, 173 | 7, 4I 90, 281 | 7,73 108, 338 
o INEA usd et ui a Sn a - 110 | 2, 185 82 | 1, 227 1,153 18, 529 
Dominican Republic............... 25 251 | 208 | 3,203 461 | 8, 140 
El Salvador............ AR 76 | 1,847 218 5, 951 54 1,618 
HN 2L LAT ET E REED AAA 130 2,025 307 4, 640 622 9,661 
A AAA ES 6,700 | 75,483 8,722 | 109,029 10,200 | 140,602 
Do L0 VERoPpETLa D RN 13 1, 190 10 199 39 902 
o E EPI ICI AENA 5, 008 82, 233 070 70, 558 3,073 52, 458 
Netherlands Antilles................ 75 | 1, 299 145 | 3, 097 225 4, 680 
lp . 40 SALT ITA ‘A 115 | 2,741 | 465 9, 338 35 | 1, 740 
Panama, Republic of............... 3, 713 18, 265 | 6,623 | 78,785 4, 282 58, 936 
a0 6E PADIERNA AAA 126 | 2,498 76| 1,569 61 1, 805 
Philippines, Republic of............ 89 | 1, 638 1, 030 22, 561 320 6, 578 
v PC" "SE E SERIES 20 500 96 | 2,023 264 | 7,159 
cra o A ARA E REECH AA 156 9, 272 169 | 11,543 171 11, 484 
United Kingdom................... 733 34, 197 1,098 | 56,903 913 | 55, 640 
AT Appt ria A EEGEN 3 50 253 | 3,088 508 26, 420 
Other countries..................... 527 4, 698 578 28, 074 | 284 7,910 

¿a IS PER PAP AU ee | 33, 540 | 423, 948 | 50,784 | 713,703 63,088 | 865,157 
| | | 


TECHNOLOGY 


The use of lime as a road-stabilizing agent has been receiving in- 
creasing attention recently, and the industry believes that the prospect 
of expansion in this market is promising. A report on the subject 
was published? 

Work on radioisotopes is beginning to throw more light on the 
processes by which liming of soil aids plant growth.  Radioactive 
calcium is used as a tracer element.* 

Whereas limestone is considered to be one of the most widely dis- 
tributed and easily available minerals, industry is learning that prop- 
erly located deposits having the magnitude and quality required for 
various high-specification uses are becoming harder to find. During 
the past few years, a number of firms have carried on extensive ex- 
ploration programs and found the search surprisingly difficult. On 
the basis of such experience, the lime industry has proposed that 
depletion-allowance laws be liberalized. 

e problems of stream and air pollution have become serious in the 
United States; consequently, widespread efforts are being made to 
improve the conditions. As it is one of the materials used in pollution 
control, lime is benefiting from this development. During 1948 
Public Law 845 was passed, providing for Federal assistance in water- 
pollution control. 

A description of the application of the Fluosolids method of 
calcination to the production of lime was described. 

3 Aaron, Henry, Report of Committee on Lime-Soil Stabilization: Am. Road Builders Assoc. Tech. 
Bull. 147, 1948, 10 pp. 

4 Limeographs, vol. 14, No. 8, Feb. 16, 1948. p. 118. 


D 
1 White, F. S., Operation of the Pilot-Size Fluosolids Lime Reactor: Pit and Quarry, vol. 40, No. 
7, January 1948, pp. 110-112, 


Magnesium 


By RICHARD H. MOTE AnD HORACE F. KURTZ 


GENERAL SUMMARY 


LTHOUGH the apparent consumption of primary magnesium 
A nearly doubled in 1948 owing to new and expanded uses of mag- 

nesium, the quantities required for these uses failed to create a 
demand for the metal large enough to stimulate production. As a 
result, the domestic outputs of primary and secondary magnesium 
dropped 19 and 18 percent, respectively, from 1947. As in 1947, the 
entire production of primary magnesium was obtained by under- 
capacity operation of the Dow Chemical Co. Magnesium Division 
plant at Freeport, Tex. Overshadowing the comparatively unim- 
pressive record of production and consumption, however, were the 
important metallurgical and manufacturing advances in 1948 which 
served further to establish the practical usage of magnesium as a 
common commercial metal rather than a premium aircraft material. 


Salient statistics of the magnesium metal industry in the United States, 1939-43 
(average) and 1944-48 


1939-43 | 


(average). 1944 1945 | 1946 | 1947 | 1948 


Production of primury magnesium ! 
short tons.. 51, 691 157, 100 32, 792 5.317 12, 344 10, 003 
à 23.9 20.5 20.5 20. 


E price per pound 3... --- cents... . : 20. 5 20. 5 5 
dodi A Keier ge short tons.. 8, 837 21, 001 518 207 315 274 
World production...................... do....| 103,500 | 4231,000 | 54,900 | 12,900 | * 21, 800 20, 900 


! Ingot equivalent. 

2 Lowest nominal price (New York) for primary metal ingot, 99.8 percent pure, carlots. 
3 Magnesium metal und alloys, 1940 and 1943-45; metal, 1939, 1941-42, and 1946-48. 

! Revised figure. 


Domestic virgin ingot, commercially pure, was priced at 20.5 cents 
per pound throughout 1948. Estimated world production of mag- 
nesium totaled 20,900 short tons, a slight reduction from the 1947 


output. 
PRODUCTION 


Primary.—The domestic output of primary magnesium in 1948 
totaled 10,003 short tons, a decrease of 19 percent from the previous 
year. The rate of production declined from 883 short tons in January 
to a low level of 766 tons in June, but then increased to 932 tons per 
month by December. "The entire 1948 output was produced from 
sea water by the electrolytic process at the Freeport, Tex., plant of 


752 


MAGNESIUM 153 


the Dow Chemical Co. This plant has been the only primary magne- 
sium metal producer in the United States since July 1946. The 
plant was operated at the minimum economic level, but output 
exceeded demand, as evidenced by sales. Total sales reached 8,489 
tons, a gain of 61 percent over 1947, and the first increase since the 
wartime peak in 1943. 


Production of primary magnesium (ingot equivalent), in the United States, 
1942-48, by months, in short tons! 


Month 1942 1943 1944 1945 1946 1947 1948 

ent EENEG 2,512 10, 300 20, 056 3,816 98 1, 398 883 
¡DA PA eros xc 2,337 10, 666 19, 537 2, 048 48 1, 232 830 
Mati dad 2, 391 13, 008 19, 571 3, 297 10 1, 472 887 
Ad dd et el 2, 506 13, 558 17, 986 3,174 [2.0200 1,153 801 
¡E AR LEA DS ides 2, 635 15, 093 16, 217 d Il 1.22 sizes 926 797 
Ët e stro c Yer eee EE 2, 631 15, 077 13, 750 3, 404 241 848 766 
DU e ur ares EE 3, 200 16, 584 14, 134 4, 586 692 905 702 
MUCUS EEN 3, 426 17, 160 ]1, 561 4, 500 889 849 £09 
September. ooo 4,120 16, 199 8, 206 2, 063 986 886 819 
October. ÓN 5, S38 18, 011 7,370 1,017 1, 000 912 873 
November lcs. 7,953 18, 374 5,301 715 558 87 814 
December... 9,115 19, 554 3,321 101 705 893 932 

o Ce Eed ls 48, 063 | 2 183, 584 1 157, 100 32, 792 5,317 12, 344 10, 003 


1 Producers’ reports to War Production Board, January 1942-August 1945, thereafter to Bureau of Mines. 
Monthly figures have been adjusted to final annual totals. 

3 Excludes crystal equivalent of magnesium content of incendiary bomb mixture (‘‘goop’’)—460 tons in 
1943 and 6,473 tons in 1944 


$ 
E 
O 
à 
5 
8 
3 
3 
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FIGURE 1.—Domestic production of primary magnesium, 1942-48. 


Six primary magnesium plants, including two electrolytic reduction 
plants at Velasco. Tex., and Painesville, Ohio, and four ferrosilicon 
reduction plants at Luckey, Ohio, Canaan, Conn., Manteca, Calif., 

and Wingdale, N. Y., were being reconditioned by the Public Buildings 
Administration at the end of 1948. The object of this program was 
to put plants in stand-by condition, except for the replacement of 
missing equipment, and to provide for procurement of such equip- 
ment so that production could begin on 120 days’ notice. Portions 
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Production, sales, exports, and apparent consumption of primary magnesium 
in the United States, 1944-48, in short tons 


Production 
A rent 
Year Raw, Ingot Sales Exports ! ns 
crude, and | equiva- 
pure ingot lent 
A EE 3 161,935 3 157,100 146, 585 4,830 141, 755 
EEN 33, 106 32, 792 43, 496 496 43, 000 
A NA 5, 317 5,317 8,916 207 8,7 
IDA e OO 12, 344 12, 344 5, 264 315 4, 949 
oc A MMC TRUE 10, 003 10, 003 8, 489 274 8, 215 


1 Primary metal only. Alloy exports in addition: 16,171 tons in 1944, 22 tons in 1945, and none in 1946-48. 

2 Does not consider fluctuations in consumers’ stocks and metal derived from scrap. Withdrawals from 
pr, stocks totaled 10,704 tons in 1945 and 3,599 in 1946. Additions to producers’ stocks totaled 10,515 

ns in 1944, 7,080 tons in 1947, and 1,514 tons in 1948. 

$ Does not include magnesium content of incendiary mixture produced direct. 


of the ferrosilicon reduction plant at Spokane, Wash., held by the 
War Assets Administration, were leased to the Chromium Mining & 
Smelting Co. and the Pend Oreille Mining Co. for experimental pro- 
duction of ferrosilicon, ferro-alloys, and metallic zinc. 

In April 1948 the War Assets Ádministration announced disposal 
of its Basic Magnesium plant at Henderson to the State of Nevada. 
With & rated annual capacity of 56,000 tons, this electrolytic plant 
was the largest of the 13 plants constructed by the Government during 
World War II for the production of magnesium. At the end of the 
year it was indicated that the sale of the Government-owned half of 
the Freeport, Tex., plant to the Dow Chemical Co. might soon be 
consummated. Operating at full capacity, a production level of 
20,000 tons per year could be attained at this plant. 

Despite the fact that 1948 production totaled only 5 percent of the 
1943 peak wartime year, output was sustained at a higher level than 
prewar, and the industry generally looked forward to long-term growth 
in use of the metal. A deterrent to the increased production of pri- 
mary magnesium was the availability of scrap, also considerably 
greater than before the war. Classified as a strategic metal, magne- 
sium presented problems to the Government which resolved chiefly 
into maintaining enough operable facilitics for immediate expansion, 
rather than in the supply of raw material. 

Secondary.—Recovery of secondary magnesium, including alloying 
ingredients and secondary magnesium incorporated in primary ingot, 
totaled 7,834 short tons in 1948 compared with 9,503 tons from the 
same sources in 1947. Of this quantity, 7,417 tons were recovered 
from 8,163 tons of magnesium-base scrap in 1948. Old scrap con- 
stituted about 54 percent of the scrap consumed compared with 42 
percent (revised figure) in 1947 and 24 percent in 1946. Of the 1948 
recovery, 4,604 tons were in ingot form, 1,301 tons in castings, 1 ton 
in magnesium-alloy shapes, 1,388 tons in aluminum-base alloys, 6 
tons in zinc-base alloys, 450 tons in anodes and strip for cathodic pro- 
tection, and 84 tons in chemicals and other nonrecoverable forms. 
Additional information on secondary magnesium may be found in the 
Secondary Metals—Nonferrous chapter of this volume. 
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CONSUMPTION AND USES 


Since the close of World War II, the consumption pattern of 
magnesium has undergone radical changes. Magnesium was the 
first major metal removed from wartime priority controls. Following 
this action in October 1945, the use of scrap became an important 
source of the metal, and the quantities and types of products made 
from primary magnesium were severely altered, as indicated in the 
accompanying table. Actual consumption of primary magnesium 
declined steadily from 1944 until mid-1948. The use of magnesium 
increased thereafter, however, and total consumption in 1948 was 
41 percent above that in the preceding year. Consumers expressed 
the opinion that the consumption trend was reversed as a result of the 
rearmament program and the increasing awareness of the advantages 
of magnesium for lightweight castings. 


Actual domestic consumption of primary magnesium (ingot equivalent and 
magnesium content of magnesium-base alloys) in 1944-48, by uses, in short 
tons 


Product 1944 1945 1 1946 1947 2 1948 
Structural products: 
Castings: 
Sand ins a c 2 E 44, 773 18, 405 920 892 1, 930 
Dior TER 1,165 » 803 341 182 213 
Permanent mold............................ 59, 181 8, 307 38 9 12 
Sheet NAO ene A AR EE EE 1, 543 1, 517 1, 990 1, 053 1,122 
Structural shapes, rods, tubing (extrusions)...... 4, 784 2, 452 2, 689 1, 619 2, 529 
Org GS A A NN 344 157 99 105 103 
Total structural. ...-.-------2-----2----.- 111, 790 31, 641 6, 077 3, 860 5, 909 
Other products: 
Pòwdet S A oro c uus a A te eae eee 9, 080 4, 769 192 9 (3) 
Aluminum alloeng. -20-0000 000aoMMMMMnMMMM 6, 868 5, 589 2, 391 1, 935 2, 324 
Let A A cries 12 24 41 40 
Scavenger and deoddlzer 2-2... 159 228 248 427 418 
a EN SE 156 182 150 266 qu 
atbodic protection. ......-...-..-.--.---------. 94 
ee BUNC E UE REIR A EUER ) 4,033} 155 TA A q 
Total other products. ..................... 20, 908 12, 346 3, 700 3, 009 3, 752 
Grand totali dai Aer RES 132, 698 43, 987 9, 873 6, 869 9, 661 


1 Figures are incomplete owing to lack of returns from a number of wartime companies whose operations 
terminsted during the year. 

2 Revised figures. 

3 Less than 1 ton. 

! Includes primary metal consumed in making secondary alloy. 


Consumption of magnesium in structural products in 1948 rose 
93 percent, while use in all other products gained 25 percent. The 
most noteworthy advances were made in castings, extrusions, alumi- 
num alloys, chemicals, and cathodic protection. Use of magnesium 
for sheet, forgings, other alloys, and scavenger and deoxidizer remained 
virtually unchanged, and consumption for magnesium powder was 
virtually nonexistent. 

Sand castings, comparatively high priced, were largely confined to 
applications where lightness commanded a premium, but totaled 
90 percent of the magnesium castings produced in 1948 and registered 
the greatest gain of all the items recorded. On the other hand, 
permanent mold and die castings, which were more competitive on & 
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price basis, comprised only 10 percent of the total output of castings. 
Chief remedy for furthering magnesium's competitive position with 
aluminum and gray iron in the casting industry was thought to lie in 
demonstrations to manufacturers... The Bureau of the Census, U. S. 
Department of Commerce, reported that shipments of magnesium 
castings and wrought products increased 7 and 22 percent, respec- 
tively, in 1948. 

The aircraft industry remained the largest consumer of structural 
magnesium in 1948; the much discussed B-36 bomber probably 
required the reatest tonnage per plane, but new high-speed planes 
were also employing large quantities. Of the many other applications 
of magnesium in the transportation field, development of truck bodies 
and parts played a leading role during the year. The increased use of 
magnesium engraved plates to eliminate stereotype and electrolytic 
plates in printing was apparent in 1948. Magnesium was used in 
previous years as an anode to prolong the life “of underground pipe 
lines where conditions leading to electrolytic corrosion were present, 
but the huge increase in its use for cathodic protection during 1948 
resulted from its almost universal adoption as an anode in hot-water 
tanks. Other new uses for the metal included improvements in such 
consumers’ goods as furniture, wheelbarrows, and small boats, and 
numerous items in which magnesium was substituted for aluminum. 

As a result of the Air Force expansion program, the magnesium 
industry appeared to have a much larger market than at any time 
since the close of World War II. Enlargement of the industry for 
civilian consumption awaited reduction in fabrication costs. How- 
ever, efforts of industry to inform consumers of the advantages of the 
metal in lightness, machinability, stability, strength, versatility, and 
availability apparently have brought some results. 


STOCKS 


Producer stocks at the Freeport, Tex. , plant increased by the end 
of 1948 to nearly the equivalent of 1 year's production. Stocks at 
consumers' plants decreased slightly during the year. 

About 50,000 tons of magnesium remained in the hands of Federal 
agencies at the close of 1948. Approximately half was in the form 
of incendiary bomb bodies made of low-zinc magnesium alloy.? Al- 
though regulations issued by the War Assets Administration did not 
permit release of this material in quantities greater than 375 tons per 
month, the fact that it was available constituted & threat to the mag- 
nesium market. Plans were discussed by interested Government 
agencies for demilitarizing the bomb bodies, but no action was taken 
during 1948. A stipulation that this metal, if used, must remain 
identifiable as magnesium, prevented aluminum companies from using 
it as an alloying “ingredient. The remainder of the 50,000 tons of 
magnesium was held. by the Bureau of Federal Supply in ingot form. 
Storage of the magnesium ingots in a manner that would prevent 

! American Metal Market, American Magnesium Corp. Oflicial Discusses Marketing of Castings: Vol. 
56, No. 86, May 4, 1919, pp. 9, 12. 


1 Hart well, G. V., The Government's Disposal Program Magnesium Plants and Facilities: Am. Metal 
Market, vol. 55 5, No. 58, Mar. 23, 1948, p. 3. 
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deterioration persisted as one of the foremost problems relative to 
stock-piling this material. 


PRICES 


Throughout 1948 the base price of standard virgin magnesium 
ingot remained unchanged at 20.5 cents a pound, the price estab- 
lished in January 1943. Reductions of approximately 10 percent on 
extrusions were announced early in 1948 as a result of processing 
improvements. Prices of principal primary casting alloys and 
secondary magnesium ingot, however, were virtually unchanged 
during the year. 

The price of primary ingot in United Kingdom was quoted at 1s. 
2d. per pound in 1948. In the latter part of the year, the French 
Price Directorate released magnesium from price control. 


FOREIGN TRADE? 


Imports.—Magnesium imports during 1948 increased 237 percent 
over the 201 tons received in 1947. Although statistics on mag- 
nesium imports were not recorded separately before 1918 and although 
the United States obtained all its magnesium from Germany prior to 
World War I, demand for the metal was so small in the earlier years 
that the 1948 total of 678 tons was probably an all-time record. 
Except for a negligible quantity of alloys and sheets from Canada, all 
of the 1948 receipts were reported as metal and scrap. Part of the 
tonnage consisted of high-purity ingot made by the Pidgeon process 
in Canada. Of the total imports, 270 tons were from United King- 
dom, 253 tons from Canada, 98 tons from Egypt, 36 tons from Aus- 
tralia, 12 tons from Belgium and Luxembourg, and 9 tons from the 
Bahamas. The tariff rates on magnesium in 1948 were as follows: 
Metallic—20 cents per pound, scrap—20 cents per pound (duty 
suspended until June 30, 1949), and alloys, sheets, etc.—20 cents per 
pound on magnesium content and 10 percent ad valorem. 


Magnesium imported for consumption in the United States, 1946-48 


IC S. Department of Commerce] 


1946 1947 1948 
Magnesium content at ak " 
Short Short ; Short 
tons Value tons Value tons Value 
Metallic and scrap! `... 241 | $110, 983 201 | $87, 499 678 | $184, 066 
NUS Ses cd (2) A A Soe. 2) 57 
Sheets, tubing, etc..... ll occ clc lll. (2) 621 1 11, 902 (2) 943 


! Gross weight. 
2 Less tian 1 ton. 


Exports.—Magnesium exports in 1948 totaled 444 tons, a gain of 
25 percent over 1947. Mexico received 249 tons of the exports of 
metal in primary form; Canada received 18 tons; Germany, 6 tons; 
Brazil, 1 ton; and Netherlands and Finland, each less than 1 ton. 


3 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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Increased shipments of powder and metal in other forms more than 
compensated for the decline in exports of metal in primary form, as 
57 tons went to Venezuela, 54 to Saudi Arabia, 35 to Canada, 7 to 
Colombia, 7 to Finland, 6 to the Netherlands, and the remainder to 
10 other countries. 


Exports of magnesium from the United States, 1946-48 
[U. 8. Department of Commerce] 


Magnesium 


Metal in primary form.................... 
Meta] in other forms.....................- 


TECHNOLOGY 


Many new metallurgical developments were revealed by the mag- 
nesium industry in 1948. Among the more outstanding was a new 
process for electroplating magnesium.* 'The method consists of pre- 
paring a reactive surface, immersing it in a solution that deposits a 
thin zinc coating, and plating with the usual finishes in a standard 
bath. The process involves the same number of steps used in elec- 
troplating other metals, and finished products proved satisfactory to 
physical tests. Notable advances were also made during the year 
In Joining methods. Furnace, flux dip, and torch brazing were made 
applicable to magnesium by processes announced by the Dow Chemi- 
cal Co. The method em s Dowmetal C as the filler and conven- 
tional gas-welding type fluxes and requires temperatures within the 
range of 1,075?-1,180? F. Another develpoment was the successful 
arc welding of heavy magnesium plates in one pass. The new welding 
procedure, which employs alternating current, enables single-pass 
ce ultus to be made in plates over % inch thick without previous 

eveling. 

The Se of further experimental work on magnesium batteries 
was disclosed during 1948. Using magnesiumlin the negative electrode 
of dry cells patterned after the conventional Leclanché flashlight unit, 
greater voltages and higher capacities than comparable zinc batteries 
were reached. Acceptance of magnesium for such cells would mean 
lighter and smaller units or more powerful units of like sizes. Other 
EE advancements throughout the year were made in the fields 
of grain refinement, annealing, and rolling. 

fe was discovered that, by alloying small quantities of magnesium 
with gray cast iron, important gains in ductility and strength of the 
finished product could be achieved. Numerous experimentations 
were carried out on other alloys in 1948, with particular attention to 
cerium-, zirconium-, and lithium-containing magnesium-base alloys. 
Additions of zirconium or lithium tended to increase strength and 


4 Journal of Metals Technology{Practice, Magnesium Industry: Vol. 1, No. 3, March 1949, pp. 86-87. 
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toughness, while cerium improved the properties of alloys at high 
temperatures. Early in the year, the American Society for Testing 
Materials drew up plans for revising the code designations of mag- 
nesium alloys, with the view toward eliminating small differences in 
classifications and devising a code applicable to all alloys currently 
in commercial production. 


WORLD REVIEW 


The world production of primary magnesium in 1948 was estimated 
at slightly less than 19,000 metric tons or about 4 percent below the 
1947 total. Most of the decline was attributed to lower output in 
the United States, the world's largest producer. No appreciable 
gain in civilian demand was noted during the ycar, and, to a large 
extent, world markets continued to rely upon military consumption. 


World production of magnesium metal, 1942-48, by countries, in metric tons 
[Compiled by Pauline Roberts] 


Country 1942 1943 1944 1945 1946 1947 1948 
Australisa . e ce cse. cl. 484 497 e Go ENER, OOO (Nee EENEG 
Can E EE 367 3, 245 4,799 3. 338 145 136 (1) 
China: 
Formoss...._._...--.._-_...--------- 261 37 432 OY A AA VEER 
Manchuria................--.------.. 8 251 450 OO els AA A 
TAN CC C reu cct ceti Bee dite aie dt add 1, 334 1, 542 703 9 704 800 650 
E AA ccc eedcceeeecouecece 000 | 32,400 | 33,600 | 34,225 |........l....---- 317 
Italy AN NA 2,379 2,017 1, 380 6 1, 005 4 600 (1) 
D he oessa aetud aa a a a DITS 2, 020 2,777 2,904 {| 1,020 |........].....-..]-------- 
e A E EE ES 240 532 1, 628 ERT AA E, PE 
Norway (estimate)_......--......-------- 2, 000 2, 000 2,000 APA A A GE 
Switzerland (estimate)... ......o.....- 1,500 1,500 1, 000 500 300 600 |......-. 
2. 8. S. R. (estimate)... 22 c... 5, 000 5, 000 5, 000 2,170 | 3,000 | 4,000 
United Kmgdom. 22-2 ee eee. 14, 865 19, 096 13, 094 | 56,900 | 81,700 | §2,500 | 33,500 
United States 222 2 2 eee 44,418 | 166, 544 | 142, 518 29, 748 4,823 | 11, 198 , 079 
Total (estimate).................... 104,876 | 237,777 | 209,562 | 49,761 | 11,077 | 19,734 19, 000 


1 Data not available; estimate by author of chapter included in total. 
2 January-February only. Planned production for March, 2,830 tons. 
3 Bizona] area. 

* Estimated figure. 

5 Includes secondary meta]. 


Canada.—The ferrosilicon plant of Dominion Magnesium, Ltd., at 
Haley, Ont., produced calcium and small quantities of strontium and 
barium in 1948. The company had large enough stocks of magnesium, 
produced before the switch to calcium, to supply its markets during 
the year, but it appeared that magnesium production would have to 
be resumed in 1949 to replenish this inventory. Better market 
conditions were expected to follow, as & result of the installation of an 
extrusion press by the subsidiary, Light Alloys, Ltd. The Dominion 
Magnesium plant, constructed in 1942, utilizes the Pidgeon process, 
which produces magnesium of very high purity. The method is also 
unique in that it can readily be converted to production of several 
other base metals. 

The Aluminum Co. of Canada continued to operate its magnesium 
plant at Arvida, Quebec, during 1948. The production process at this 
plant is a variation of the Dow electrolytic method. Brucite ore from 
the company mine in the Gatineau Valley is converted to magnesium 
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chloride at Wakefield, Quebec, and shipped to Arvida for recovery of 
the metal. 

China.*—It is believed that there has been no commercial produc- 
tion of magnesium in China since the close of the war. The Chinese 
National Government reported that it had no immediate plans for 
developing the industry because of the small demand for the metal. 
The Japanese are understood to have exploited deposits of magnesite 
in Liaoning Province and to have constructed plants at Yingkow and 
Shih-Ho for the production of magnesium ingot. Rated capacity for 
the two plants, which were believed to have been destroyed, was about 
2,500 tons per year, but total output during 1939-44 did not exceed 
700 tons. 

France.— Production of magnesium in France declined about 19 
percent in 1948. Because of large magnesia requirements in the steel 
industry and increasing demand for magnesium metal, consideration 
was given to the possibility of erecting an electrolytic magnesium plant 
for production from sea water. Construction of such a plant would 
eliminate the need for imports. 

Japan.—During World War II, the annual magnesium productive 
capacity of the Japanse Empire was rated at 16,200 tons; but actually, 
output was never greater than 5,500 tons per year. Approximately 
half of the 1944 total came from Korea, Formosa, and Manchuria. 

Japanese magnesium consumption in 1948 was estimated to be 
between 1,000 and 1,500 tons. The chief products were coins, 
telephone receivers, flashlights, printing blocks, portable tools, 
fireworks, and transportation equipment. 

United Kingdom.—J. Freeman, Joint Parliamentary Secretary to 
the Ministry of Supply, stated that the three Government-owned 
plants that produced magnesium in 1945 were stil Government 
property in 1948 but that production was considered uneconomical at 
current world prices. Existing stocks of metal were considered 
adequate for some time to come. 


3 Kleinhans, Richard E., The Light-Metals Industries in China: Bureau of Mines, Mineral Trade Notes, 
vol. 26, No. 2, Spec. Suppl. 23, February 1948, 18 pp. 


Magnesium Compounds 


By JOSEPH C. ARUNDALE anp F. M. BARSIGIAN 


GENERAL SUMMARY 


ITH the Nation's industry operating near capacity and 

expanding during 1948, consumer demand for such materials 

as refractory magnesia, dead-burned dolomite, and 85-percent 
magnesia insulation raised sales to new records. 


Salient statistics of magnesite, magnesia, and dead-burned dolomite in the United 
States, 1944-48 


1944 1945 1946 1947 1948 
Crude magnesite: 
Mined: 
LO LL eee 561, 450 336, 458 324, 640 375, 993 be 
Valla "EE S $4, 407, 461 | $2,324, 957 | $2, 225, 850 | $2, 596, 747 (! 
Caustic-calcined magnesia: 
Sold or used by producers: 
Short CONS oscar a 139, 243 43, 270 45, 178 3 26, 831 33, 209 
KEE $6, 481, 963 | $2, 503, 544 | $2,854, 538 |3$2, 508, 624 | $3, 380, 528 
Average per toni occ $46. 55 $57. 86 $63. 18 3 $93. 50 $101.80 
Refractory magnesia: 
Sold or used by producers: 
Short AA 278, 490 254, 994 244, 824 314, 921 330, 069 
Malo. o m c dere cn oc fice $8, 426. 049 | $7, 414, 218 | $7, 231,869 |3$10,127,585 | $13, 444, 587 
Average per Lon... $30. 26 $29. 08 $29. 54 3 $32. 16 $40. 73 
Dead-burned dolomite: 
Sold by producers: 
Short Eet, giga Ee 1, 290, 790 | 1,187,3 1,007, 983 | 1,395, 203 1, 544, 755 
|I UCM "IR $11, 441, 612 ¡$10, 613, 711 |$10, 101, 707 |$14, 205, 359 | $17, 847, 182 


' Bureau of Mines not at liberty to publish figure. 


! Partly estimated; most of crude is processed by mining companies, and very little enters open market. 
! Revised figure. 
! Average receipts f. o. b. mine shipping point. 


RESERVES 


United States reserves of most of the magnesium minerals are large. 
Sea water and underground brines may be considered inexhaustible 
sources of magnesium. High-grade dolomite is available in enormous 
amounts, although no actual estimate of reserves is available. Re- 
serves of high-grade magnesite in Washington and Nevada have been 
estimated at 8,000,000 tons, with probably 85,000,000 additional tons 
of lower-grade inferred ore as of 1944. Reserves of brucite in Nevada 
have been estimated at more than 70,000,000 tons. Although 
serpentine and olivine are not at present commercial sources of 
magnesia, they have been utilized to make other magnesium salts 
&nd are considered potential sources of refractory magnesia. When 

echnology makes this feasible, vast reserves are available. 


! Former editions of this chapter included a section on miscellaneous salines, which now appears as a 
Separate chapter titled ““Salines— Miscellaneous.” 761 
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DOMESTIC PRODUCTION 


Magnesite.—The tonnages of both caustic-calcined and refractory 
grades of magnesia sold or used by producers in the United States in 
1948 were appreciably greater than 1n the previous year. Refractory 
magnesia was at an all-time high, whereas sales of caustic-calcined 
magnesia were less than in several past years. Statistics on output 
of crude magnesite during 1948 cannot be published by the Bureau of 
Mines, as they would reveal the production of individual companies. 


Magnesia sold or used by producers in the United States, 1947-48, by kinds and 
sources 


From well brines, raw 
aa rro be e sca water, and sea- Total 
Magnesia water bitterns ! 


Short tons Value Short tons Value Short tons Value 


d EH EH E E 


1947 
Caustic-calcined.............. $1, 005, 920 3 15, 981 |? $1, 502, 704 2 26, 831 | 2 $2. 508, 624 
Refractory...................- b, 794, 636 105, 340 | ? 4, 332, 949 314, 921 | 2 10,127, 585 
Total... A 6, 800, 556 2 121,321 | ? 5, 835, 653 2 341, 752 | ? 12, 636, 209 
1948 MN SS NC EE a E ee 
Caustic-calcined . ............. 996, 713 21, 661 2, 383, 815 33, 209 3, 380, 528 
Refractory...................- 7, 954, 089 115, 441 5, 490, 498 330,069 | 13, 444, 587 
TOU A -0-2 --.--- 226,176 | 8, 950, 802 137,102 | 7,874,313 363, 278 | 16,825, 115 


1 Magnesia made from a combination of dolomite and sea water is included with that from sea water. 
2 Revised figure. 


Dolomite.—The high level of industrial activity was reflected in 
record sales of dead-burned dolomite for use as a refractory in steel 
furnaces and other metallurgical furnaces. 

The installation of a large kiln at the Maple Grove, Ohio, plant of 
Basic Refractories, Inc., was reported to have increased this com- 
pany's capacity for burning dolomite by 40 percent.? A history and 
description of this operation were presented.? 

Additional information on dolomite may be found in the Stone 
and Lime chapters of this volume. 


Dead-burned dolomite sold in and imported into the United States, 1944-48 


Sales of domestic Imports ! Sales of domestic Imports ! 
ZS Short Short io 7 Short Short 
O 0 ce) 
tons Value tons Value Loris Value tois Value 
1944....... 1, 200, 790 |$11, 441, 612 40 $691 || 1047....... 1, 395, 203 ($14, 205, 359 53 | $2, 194 
19045....... 1, 187, 334 | 10,613, 711 (9 7 || 1948....... 1, 544, 755 | 17,847,182 2, 427 | 91,613 
1946....... 1, 077, 983 | 10, 101, 707 |........|........ : 


t Reported as **Dead-burned basic refractory material.” 
2 Less than 1 ton. 


2 Rock Products, vol. 51, No. 11, November 1948, p. 65. 
3 Pit and Quarry, vol. 40, No. 11, May 1948, pp. 82-85, 100. 
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Other Magnesium Compounds.—Production of both the light and 
heavy high-grade magnesias in 1948 was substantially greater than 
in the previous year. The heavy demand for 85-percent magnesia 
insulation, created by the large volume of industrial expansion, largely 
accounted for an increase in production of ‘‘technical carbonate." 

An article was published describing a new sulfite pulping process 
being put into operation by the Weyerhaeuser Timber Co. at its 
Longview, Wash., plant. This process involved substitution of 
magnesium oxide for the calcium chemicals in the pulp mill digesters. 


A cyclic magnesia-base sulfite process eliminates the waste-liquor 
disposal problem.* 


Specifled magnesium compounds produced, sold, and used by producers in the 
United States, 1947-48 


AE EN 


1947 3 


Specified magnesias (basis 100 percent MgO), U. 8. P. 
and technical: 


e zm mm mm em me mm ee see o o o em me op e om mm mm mc 
—————— ge ër ege eme se e om eg o o e ee E ep e mm e e e o e mee e sl ZU E 3 we | a VIE S 


H BT H H eee 


zm gem ewe zm mm mm mm e zm mm zm zm mm mm mm o e e E AR Ia e wm eee ee ew e 


ek Ee 49, 740 
1948 
Specified magnesias (basis 100 percent MgO), U. 8. P. 
and technical: 
E xtra-light and light... .... 1. LLL c cc cc LLL. 909,697 | (*) 
E EE 717, 549 |.......- 
Dial. luct eO LU D D i ch ae A EE , 1 1, 627, 246 (4) 
Precipitated magnesium carbonate. ..................- 939,306 | 52,798 


1 In addition in 1947-48, magnesium chloride was produced by 4 plants and magnesium sulfate by ] plant. 

3 pales DY a producer to an affiliated consumer for immediate use are not included with **Sold" but are 
wi "TI Bä 

3 Revised figures. 

$ Bureau of Mines not at liberty to publish figure. 

3 A plant producing more than 1 grade is counted but once in arriving at total. 


REVIEW BY STATES 


The following review summarizes the activities of firms producing 
magnesium minerals (except dolomite) and compounds. 

California.—Johns-Manville Products Corp., 22 East Fortieth 
Street, New York 16, N. Y., produced magnesium carbonate from 
purchased magnesium hydroxide at Redwood City, Calif., for use in 
85-percent magnesia insulation. Marine Magnesium Products Corp., 
South San Francisco, Calif., recovered precipitated magnesium car- 
bonate, magnesium hydroxide, and specialty magnesias, using lime, 
dolomite, and water from San Francisco Bay as raw materials. "The 
Paraffine Co., Inc., 1550 Powell Street, Emeryville 8, Calif., produced 
magnesium carbonate from purchased magnesium hydroxide for use 
in 85-percent magnesia. The Permanente Metals Corp., Oakland, 
Calif., operated its magnesia-from-sea-water plant at Moss Landing, 
producing refractory and caustic-calcined magnesias. Westvaco 


t Chemical A ge (London), vol. 59, No. 1533, Nov. 27, 1948, pp. 724-725. 
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Chemical Division of Food Machinery & Chemical Corp.. 405 Lexing- 
ton Avenue, New York 17, N. Y., recovered magnesite from its West- 
ern mine near Livermore. At its Newark plant, the firm produced 
refractory- and caustic-grade magnesia from sea-water bitterns and 
dolomite and caustic-calcined magnesia from magnesite. It also 
recovered magnesium chloride from sea-water bitterns at Chula Vista. 

Ilinois.—Johns-Manville Corp., 22 East Fortieth Street, New York 
16, N. Y., produced precipitated magnesium carbonate by the Pattin- 
son process at its Waukegan, Ill., plant for use in 85-percent magnesia 
insulation. 

Michigan.—The Dow Chemical Co., Midland, Mich., produced 
magnesium chloride and epsom salts from well brines, dolomite, and 
lime. Michigan Chemical Corp., St. Louis, Mich., produced mag- 
nesium carbonate, hydroxide, and magnesia from well brines, dolomite, 
and lime. The Morton Salt Co., 120 South LaSalle Street, Chicago 
4, Ill., produced precipitated magnesium carbonate from well brines 
and lime at its Manistee, Mich., plant. Standard Lime & Stone Co., 
2000 First National Bank Bldg., Baltimore 3, Md., at its plant at 
EH IOS produced refractory-grade magnesia from well brines and 
ime. 

Nevada.—Basic Refractories, Inc., 845 Hanna Building, Cleveland 
15, Ohio, produced brucite at its quarry at Gabbs. Most of this 
material was shipped to its plant at Maple Grove, Ohio, where it is 

rocessed into a line of refractories. Sierra Magnesite Co., Box 8-A, 
ewark, Calif., mined magnesite at Gabbs for caustic-calcined uses. 

New Jersey.—The J. T. Baker Chemical Co., Phillipsburg, N. J., 
produced magnesia &nd magnesium chloride and nitrate from pur- 
chased magnesium carbonate. Johns-Manville Corp., at its Manville 
plant, produced precipitated magnesium carbonate by the Pattinson 

rocess for use in 85-percent magnesia insulation. Northwest 

Aagnesite Co., 1916 Farmers Bank Building, Pittsburgh 22, Pa., 
recovered refractory-grade magnesia from sea water and dolomite at 
its Cape May, N. J., plant. 

Ohio.—The Diamond Alkali Co., 300 Union Commerce Building, 
Cleveland, Ohio, produced refractory magnesia from dolomite at 
Fairport. 

Pennsylvania.—Both The Philip Carey Manufacturing Co., Cincin- 
nati 15, Ohio, plant at Plymouth Meeting, Pa., and Keasbey & 
Mattison Co., Ambler, Pa., produced magnesia and precipitated 
magnesium carbonate. Ehret Magnesia Manufacturing Co., Valley 
Forge, Pa., produced precipitated magnesium carbonate. All three 
firms used the Pattinson process, and the magnesium carbonate was 
for use in 85-percent magnesia insulation. 

Texas.— The Dow Chemical Co., at Freeport, Tex., recovered 
magnesium chloride from sea water as an intermediate in the produc- 
tion of magnesium metal. 
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Washington.—Northwest Magnesite Co., 1916 Farmers Bank 
Building, Pittsburgh, Pa., produced refractory magnesite near 
Chewelah. "This operation remained the largest magnesite producer 
in the United States. 

West Virginia.—The Standard Lime & Stone Co., continued its 
recovery of refractory magnesia by leaching calcined dolomite at its 
Millville plant and produced magnesium carbonate from dolomite by 
the Pattinson process. 

PRICES 


According to E&MJ Metal and Mineral Markets, the price of dead- 
burned grain magnesite, per ton, f. o. b. Chewelah, Wash., in bulk, 
was increased to $31 during the year. The Westvaco Chemical 
Division of Food Machinery & Chemical Corp. quoted prices of its 
magnesias (carlots, f. o. b. California) as follows: Bulk and powdered 
caustic-calcined magnesite remained at $64 in bulk and $70 powdered 
in bags. No change occurred in the price of calcined sea-water 
magnesia, which remained at $64 per ton in bags, powdered. On 
April 1, 1948, kiln-run 90-percent sea-water periclase was advanced to 
$50.50 per ton. 

According to the Oil, Paint and Drug Reporter, magnesium hydrox- 
ide, medicinal grade, was quoted at 29 to 30 cents per pound, as for 
the past few years; magnesium carbonate, technical grade, bags, 
carlots, freight equalized, was quoted at 9 cents per pound, and 
magnesium carbonate, U. S. P. grade, at 10% cents per pound at the 
end of 1948. Magnesium carbonate is quoted freight allowed to New 
Jersey (except to Atlantic, Burlington, Cape May, Cumberland, 
Gloucester, Ocean, and Salem Counties) and to Philadelphia County, 
Pa. Freight equalized with New York City on all other destinations. 
Magnesium chloride, flake, barrels, carlots, works, was quoted at $40 
per ton in December. Epsom salts, technical, bags, carlots, remained 
at $2.30 per 100 pounds. At the end of the year, magnesia, calcined, 
technical cartons, works, was quoted at 32 cents per pound ; synthetic, 
rubber grade, cartons, works, at 29 cents per pound ; U. S. P. light, 
cartons, at 34 cents per pound; heavy, barrels, at 36 cents per pound. 


FOREIGN TRADE * 


The accompanying tables showing imports of the various grades and 
types of magnesite and magnesium compounds indicate the degree of 
self-sufficiency of the United States as regards these materials. In 
recent years imports have been very small compared with domestic 
consumption. 


$ Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce. 
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Magnesite imported for consumption in the United States, by countries, 1946-48 
[U. 8. Department of Commerce] 


1946 1947 1948 
DEES Short Short Short 
0 Or [o 
tons Value tous Value tons Value 
CRUDE MAGNESITE 
A EE, BE, E, EN AAA 37 $4, 372 
A O PO A eae ea sees 59 1, 037 
Malta, Gozo, and Cyprus................. (1) UM ROREM AA PN. oe 
tert aeuo neo id 1 BO AAA E AA Sse ees 
Tot WE 1 DO I A WE 96 5, 409 
LUMP CAUSTIC-CALCINED MAGNESITE 
e o. ooo Em bouton A cus tenete (!) $10 17 $1, 858 
UA et A DE S EC Ce 52 11 
TEEN 429 | $11,318 498 19, 479 713 24, 824 
Netherlands. A AA PAS BEE BL AS E 
q BE 429 11,318 514 20, 739 741 27,278 
GROUND CAUSTIC-CALCINED MAGNESITE 
A AAA II A A O as betes tee 17 $1, 562 
ING A A A Meo. A EE A 102 3,719 
Netherlands... 5 $475 2 $175 55 4, 250 
United Kingdom. ..............---------. 7 1, 192 10 1, 542 7 1,375 
Total. A — 12 1, 667 12 1,717 181 11, 206 
DEAD-BURNED AND GRAIN MAGNESITE AND PERICLASE 
AUSIHB A coos A PU ed RAAT AENA E (5) $50 
British Guiana. .....-..-..---.--------.--]--------- | MR -— 58 5, 650 
ET EE 1,873 | $182, 57 1,745 | $170, 216 2, 954 292, 107 
United Kingdom. A A le oo E ES 2 E AAA EEN 
Toll sede 1,873 | 182, 574 1,747 | 170, 432 3, 042 297, 837 


1 Less than 1 ton. 


Magnesium compounds imported for consumption in the United States, 1944-48 


[U. 8. Department of Commerce] 


Oxide or Macnesium We Magnesium HE 
calcined enrbonate (anhydrous sulfate compounds 
veis magnesia precipitated and n. s. p. f.) (epsom salts) n. s. p. f.i E 
Short Short Short Short Short 
tons Value tots Value tons Value tons Value tons Value 
1014... cee $9, 485 Kë A AA 22| $1,812 22 | $12,799 
A A AA 66 15, 836 2 $222 (4) 2 23 18, 933 
lr ds 90 16, 205 115 23, 428 38 1,539 2 11 8, 991 
TOIT ari (3) 20 136 34, 7 3 348 6 4, 335 
ENCORE e, EHE d 6 EELE an eae eae 7, 809 


' Includes magnesium silicofluoride or fluosilicate, calcined magnesium sulfate, etc. 
2 20 pounds. 3198 pounds. 4138 pounds, 


E 
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WORLD REVIEW 


Austria.—The accompanying table shows that the Austrian magne- 
site industry has made a substantial recovery from the postwar slump. 
A detailed report on the industry in recent years was issued by the 
Fuels and Mining Section, United States Element of the Allied 
Commission for Austria.’ 


World production of magnesite, by countries, 1942-48 in metric tons! 
(Compiled by Pauline Roberts] 


EE EE | c cm Ram A 


wem e o o ep o ep e o op mm e o e e mm om e em le me sms see zl e e o ms e ee ole zm e cs es zess le zs zm ez e ze mes 


e e e mme em o mm mm e e o we mm wee mm PARA e wm e e wm wm em a s o la e e ze se a zs e ze sl ss a e e ms e mm e 


tdo 3 900 


Victoria... ...... ll c Lll... ¡y AAA GEN, VE A GE A 
Western Australia......---- KA El A AO. de 977 
Austris- . -000000 486, 000 411, 627 
Cyprus E A PO VE I4] 288| — 3| — Qf.. 
ermany: Prussia............. 25, 407 (2) 
Greece. ......----------.------- 2. 12, 168 
Indinz eege ebe 48, 547 (2) 
E A Se 13, 686 (3) 
RON EE, nates handeln se AE de 
DEE MEER 107, 354 2) 
New Zealand...................].......... 549 
EEN 2, 466 (2) 
Poladd ccoo (3) (2) 
Southern Rhodesia............. 2, 790 5, 722 
A ec eae UL 2, 063 ,037 
RR d EE 115 3, 407 
Union of South Africa.......... 16, 685 10, 660 
United States_.........-------- 451, 202 (8) 
Venezuela... 


— | —— |———M— | —————— E E el 


we ee een em e ene 


! Unless otherwise stated, quantities in this table represent crude magnesite mined. In addition to 
countries listed, magnesite is also produced in Anglo-Egyptian Sudan, Brazil, Canada, China, Cuba, 


Czechoslovakia, Egypt, U. 8. S. R., and Yugoslavia, but data on tonnage of output are not available; 
estimates by senior author of chapter included in total. 
The Canadian production was actually magnesitic dolomite and brucite, valued as follows: 1942: 
een C$1, 260, 056; 1944: C$1, 139, 251; 1945: C31, 273, 596; 1946: C$1, 225, 503; 1947: C$1, 201, 457 
: 1, 722. 341. 
: pos not available; estimate by senior author of chapter included in total. 
stimate. 
* January to June, inclusive. 
! Bureau of Mines not at liberty to publish figure, included in total. 


U. S. S. R.—According to Ogneupory (February 1948), material 
progress was made in Russian output of refractories in 1947, and it 
was expected that production would be augmented during 1948. 
The production of “magnesite materials" during 1947 was said to 
have increased 17 percent over 1946 and calcined dolomite, 14 percent. 
Total refractory output during 1948 was expected to increase 14 
percent.’ 


¢ Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 6, June 1948, pp. 35-41. 
' Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 4, April 1948, p. 43. 


Manganese 


By NORWOOD B. MELCHER 


GENERAL SUMMARY 


IGH requirements for manganese ore, coupled with dwindling 
H supplies from some of the important world sources of this 
strategic commodity, caused increasing alarm in industry and 
Government during 1948. The demand was met only by reducing 
industry stocks by 27 percent. Without an early remedy to this 
situation, serious (EN in steel production will result. All possible 
sources of manganese ore were reappraised during the year to deter- 
mine what actions could be taken to increase supply to meet industrial 
demand, with & surplus large enough to permit the increase of industry 
inventories and accumulation in the National Strategic Stock Pile. 
A review of the statistics for 1948 discloses that the total supply 
of manganese ore during 1948 was inadequate to meet industrial 
demands. Industry stocks of metallurgical ore, which were reduced 
by 239,705 short tons during the year, amounted to a bare 4-month 
supply on December 31, 1948. The seriousness of the diminishing 
supplies was emphasized when it was realized that 34 percent of 
receipts came from Russia, a nation that supplied none during several 
of the World War II years when the total receipts were considerably 
above the 1948 total. In most of the large producing nations of the 
world, transportation deficiencies constituted the chief obstacle to 
increasing exports of manganese ore during 1948. India, which has 
large reserves of manganese ore, was reorganizing its railroad trans- 
portation system, which had deteriorated owing to the heavy traffic 
of World War II; imports from India in 1943 totaled 575,839 short 
tons, whereas less than half as much was shipped to the United 
States during 1948. Exports of manganese ore from India were 
placed under a licensing system in 1948, and negotiations with that 
country resulted in a quota for 1949 of 400,000 gross tons, or twice 
the 1948 performance. At the close of 1948 it appeared that many 
years would elapse before exports to the United States exceeding 
400,000 tons per year would be possible owing to domestic difficulties 
in India, particularly those connected with rail transportation. 
The Union of South Africa, which shipped manganese ore to the 
United States at about the same rate as India in 1948, was also in a 
position to ship larger quantities if its railroad car capacity could be 
expanded. A program was undertaken in 1948 to supply 4,000 new 
railway cars to the Union from Canada, using steel from the United 
States allocated for that purpose. Further capacity would be realized 
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in 1949 through shipments of wheel and axle sets from the United 
States. Ore shipments from Brazil are not expected to exceed 
200,000 tons per year until large deposits in the State of Matto 
Grosso or the Territory of Amapa are put into production. Shipments 
from present sources, particularly Minas Gerais, are limited by 
transportation shortages, inadequate reserves, and a desire by the 
Brazilian Government to maintain production in that area for domestic 
use. Manganese-ore production facilities in Gold Coast operated at 
a high rate during 1948, but the bulk of the ore was shipped to the 
United Kingdom, Canada, and Norway. However, much of the 
manganese from the two latter countries was converted to ferro- 
manganese for shipment to the United States. Of the Gold Coast 
ore shipped direct to the United States, approximately half was of 
battery grade. Cuba, which was a large supplier of metallurgical 
ore before 1947, has become relatively unimportant owing to ex- 
haustion of reserves. Mexico supplied over 60,000 tons to the 
United States in 1948, but its reserve position will not support large 
increases of these exports. 


Salient statistics of the manganese industry in the United States, 1944-48, gross 
weight in short tons 


1944 1945 1946 1947 
Manganese ore (35 percent or more Mn): 
Mine shipments: 
Metallurgical ore. ..................... 241, 170 174, 265 134, 381 125, 428 
Battery E cler. 6, 224 8, 042 1 8, 295 6, 189 
Miscellaneous ore...................... 222 |... 1 959 10 
Total mine shipments. .............. 247, 616 182, 337 143, 635 131, 627 
General imports......................... 1, 157, 032 1, 461, 945 1,749, 223 1, 511,818 
Consumption...........................- 1, 593, 098 | 1,485,859 | 1,136,687 |? 1, 419, 131 
erromanganese: 
Domestic production. ................... 702, 632 619, 760 491, 973 014, 626 
Imports for consumption................ 4, 199 35, 521 32, 130 81, 307 
Exports. Eege 600 2, 951 20, 168 19, 696 
å opion EE E 730, 491 641, 622 501, 260 3 662, 214 670, 774 
piegeleisen: 
Domestic production.................... 165, 530 139, 039 111, 696 134, 329 112, 610 
Imports for consumption................ 3, 761 3, 146 132b EE A 
KEEN ee, 202 2, 393 7, 513 305 51 
Consumption...........................- 160, 497 148, 087 112, 700 120, 019 102, 392 


! A small quantity of miscellaneous ore is included with battery ore. 
1 Revised figure. 


Shipments from domestic mines during 1948 were virtually un- 
changed from the previous year, although a slightly larger proportion 
was battery ore. As in 1947, nearly all of the production originated 
in Montana, while small shipments of metallurgical ore were made 
from Arizona, Arkansas, and Tennessee, and chemical ore was shipped 
from Virginia. 

Prices of manganese ore in the United States increased only slightly 
in 1948 in spite of the high demand. The import duty continued 
unchanged throughout 1948 at one-fourth cent per pound of contained 
manganese, a rate established in October 1947 (effective January 1, 
1948), as a result of the Geneva conference of the International Trade 
Organization, when the rate was cut in half. 
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FIGURE 1.— General imports and domestic production (mine shipments) of manganese ore, 1900-48. 


DOMESTIC PRODUCTION 


The following table shows the various types of manganiferous 
materials shipped by domestic producers from 1944 to 1948. 


Manganiferous raw materials shipped by producers in the United States, 1944—48, 
in short tons 


Metallurgical ore Miscellaneous ore 


Year Manganese | Ferruginous | Manganifer- iz. 
ore (35 per- | manganese | ous iron ore wh et eg Ge to = 
cent or more | ore (10 to 35 | (5 to 10 per- residuum Mo. 
Mn) percent Mn) | cent Mn) 


1944.......... 296, 981 156 


1045.......... 114, 327 .331 | X $8042]..........].....-.... 
1946.......... 100, 402 à 87 
1947... cu 128, 562 832 
1948. ......... 139, 580 2, 462 


1 A small quantity of miscellaneous ore is included with battery ore. 


Shipments of various grades of manganese-bearing ores during the 
last 5 years are given by States in the followiag tables. In addition, 
battery and miscellaneous ores were produced intermittently in 
Montana, South Carolina, and Virginia, and manganiferous zinc 
residuum was produced from New Jersey zinc ores. 


MANGANESE 771 


Metallurgical manganese ore shipped from mines in the United States, 194448, 
by States, in short tons 


State 1944 1945 1946 | 1947 1948 State 1944 1945 1946 | 1947 | 1948 
A143... 2. LL. 49 VE, WEE Nee ese SUN PERENNE L 400 41 781. ... EX 
Ar. 8,519) 1,093|...... 133 210 'Tenn........ 418} 2 Eli 9 37 
Ark.........| 7.109| & 663i 1,101 841 212 Utah. ...... E ctn ERES at 
Calif .......1 21, 740|. 1,668... faa faaan Van. -120,034| S. 566 321|.......].. no. 
Ga ......... 1,135) 1,056) ......]. .... NOM. Wash....... 5,190) 6,994| 1,4241.......]....... 
Mont....... 153, 665/143, 888/129, 2271123. 490/119, 339 | —— | —— e bn 
ZONE 21,799 9601 1,064 i. ..... Total... |241, 170/174, 295/134, 381/125, 428/119. 328 
N. Mex..... 273| 3.334) 1.166 858|....... 


Ferruginous manganese ore shipped from mines in the United States, 1944—48, 
by States, in short tons 


1945 1944 | 1945 | 1946 | 1947 | 1948 


| —— | .——— |—Á——— | ———————— | —M———— e d———— |— —Ó——— |—— 


Ariz......... E A 682.22... H Nev... 7.492| 2,212) 12, 468| 13,117] 8,707 
Ark. ........ 14, 755| 14, 806 . Mex..... 100, 653] 85, 744| 72, 200) 97, 007/122, 879 
Calif. .......] 4,598] 12] ......].......]....--. T c M wg D eM O A O 
Colo... 1 47].......] Al || Tenn........ 6,7791 1.0004.. il. 
E A A22 assi IA lo est. D sco ds 32,141| 5,001] 7,903| 7,198] 2.694 
Mich Ned O! A POD eos O AS: AMA 4,410 392 87| 6,208| 2, 462 
Minn.......]122,765|...... |]....... Ns EENG — ——— 

Mont...... 781] 5,057 ; ..1297, 1361114, 327) 100, 489/129, 394/142, 042 


Manganiferous iron ore shipped from mines in the United States, 1944-48, by 
States, in short tons 


State 1944 1946 1947 1948 
M ichigan ep 45, 689 1,680 APA E SE GE 
MA grcopUiesosde 1,144,787 | 1,406,847 | 1,070,694 | 1,044, 961 1, 108. 523 
TOS EAS J, 190,476 | 1,408,527 | 1,070,694 | 1, 044, 961 1, 198, 523 


Arizona.—The Denison Manganese Co. shipped manganese ore 
containing (natural) 48 percent Mn from the Long Valley and Heber 
mines in Coconino County. 

Arkansas.—Manganese ore containing 49 percent Mn (natural) and 
ferruginous manganese ore containing less than 35 percent Mn were 
shipped by the Denison Manganese Co. from the Pfeiffer and Cushman 
mines during 1948. 

Minnesota.—The Hanna Coal & Ore Corp. and Pickands, Mather 
& Co. shipped manganiferous iron ore from mines in Crow Wing 
County from the Cuyuna range. "This ore, used mainly in the manu- 
facture of manganiferous pig iron, averaged (natural) only 6.03 percent 
Mn during 1948. 

Montana.—The Anaconda Copper Mining Co. shipped 91 percent 
of the total manganese ore from United States mines in 1948, and all 
but a fraction of 1 percent of the metallurgical ore. The product 
shipped by that company during the year consisted of nodules aver- 

ing 59.21 percent Mn from its operations at Anaconda, Mont. 
Much of this material was shipped to consuming plants in the eastern 
United States, but some was shipped to Great Falls, Mont., where 
Anaconda began the production of ferromanganese in electric furnaces. 
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Ore for the Anaconda operations came from the Alice, Anselmo, 
Emma, Badger State, and Travona mines—all in the Butte district. 

The Taylor-Knapp Co. and the Trout Mining Division of American 
Machine & Metals, Inc., produced battery-grade concentrates from 
the Moorlight and Trout groups of mines, respectively, in the Philips- 
burg district. The battery material shipped from these properties 
averaged (natural) 66.23 percent MnO;. The Trout mining division 
also produced a lower-grade middling to be used for metallurgical 
purposes. 

Nevada.—The Charleston Hill National Mines shipped ferruginous 
manganese ore averaging 26 percent Mn from the Black Diablo mine 
in Pershing County to blast furnaces at Geneva, Utah. 

New Mexico.—Ferruginous manganese ore averaging (natural) 10 
percent Mn was shipped by the Luck Mining & Construction Co. from 
the Boston Hill mine in Grant County. "This ore was shipped to blast 
furnaces at Pueblo, Colo. 

Tennessee.—A small quantity of high-grade (57.96 percent Mn) 
ore was shipped by the Consolidated High-Grade Ore Co. from the 
Hambright mine in Bradley County. "This ore was shipped to the 
Birmingham, Ala., area for consumption. 

Utah.—Ferruginous manganese ore was shipped by the Blackbird 
Mining Co. from the Blackbird mine in Piute County and by Fred 
Staats from the Staats mine in Juab County during 1948. Other 
shipments from mines (names unreported) were made ps Art Sessions 
from Grand County, American Mines from Juab County, and Man- 
ganese, Inc., from Piute County. All of the ore from Utah mines was 
shipped to blast furnaces at Geneva and Provo, Utah. 

Virginia.—The manganese-bearing material shipped from Virginia 
in 1948 consisted mainly of products obtained from reworking tailings 
of the Dominion Manganese Corp. mine in Augusta County. Ship- 
ments consisted of manganese ore and ferruginous manganese ore for 
chemical purposes. 
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The use of manganese in steel making decreased from 13.2 pounds 
(revised figure) per short ton of steel ingots in 1947 to 12.7 pounds in 
1948. Of the manganese used in steel during 1948, 11.3 pounds was 
in the form of ferromanganese, 0.3 pound as spiegeleisen, 1.0 pound as 
silicomanganese, and 0.1 pound as manganese ore used directly. In 
1947 the consumption of manganese contained in ferromangancse, 
spiegeleisen, silicomanganese and manganese ore amounted to 11.7 
pounds, 0.4 pound, 1.0 pound, and 0.1 pound, respectively, per ton of 
steel. These data apply to consumption of manganese in the manu- 
facture of steel ingots and that part of steel castings manufactured by 
companies that also produce steel ingots. The companies reporting 
in this part of the survey are the same as those reporting production 
of ingots and castings to the American Iron & Steel Institute. 

Electrolytic Manganese.—The Electro Manganese Corp., Knox- 
ville, Tenn., was the only producer of electrolytic manganese in 1948. 
The Bureau of Mines continued its research on the production of 
electrolytic manganese using chloride as an electrolyte.! 

Ferromanganese.— T he deg output of ferromanganese in- 
creased 5 percent over 1947 and totaled 647,617 short tons. "This alloy 
was produced in the following plants during the year: Bethlehem Steel 
Co., Johnstown, Pa.; Anaconda Copper Mining Co., Black Eagle, 
Mont.; Electro Metallurgical Co., Niagara Falls, N. Y., Columbiana, 


Ferromanganese and spiegeleisen imported into and made from domestic and 
imported ores in the United States, 1947—48, in short tons 


1947 


Alloy Manganese Alloy Manganese 


content content 
Ferromanganese: 
Imported acu soon LUE exe ee DEC 81, 307 65, 181 98, 220 TR, 425 
Domestic production......... cllc cll ll ll ll lll. 614, 626 483, 509 647, 617 7, M3 
From domestic ore (estimated)... ooo 70, 534 55, 487 50, 313 39, 455 
From imported ore (estimated)... oooooooooo.--..- 544, 092 425, 022 597, 304 46s, INS 
d KO EE 695, 933 548, 690 145, 837 586, 269 


Ratio (percent) of Mn in ferromanganese of domestic 
origin to total Mn in ferromanganese made and 


Ts A E A MUA E OSE 6 73 
Number of plants making ferromanganese............ NEE 8 E 
Spiegeleisen: 
Imported AA O Coe eS ee ver AA cli atc at clues DE 
Domestic production... 134, 329 29, 484 112, 610 27. AN 
From domestic ote oo 133, 532 29, 309 112, 610 27, 082 
From imported ore..................... c.l lullll. 797 | wi AA DEE 
Total... sevo REECH 134, 329 29, 484 112, 610 27, 682 
Ratio (percent) of Mn in spiegeleisen of domestic ori- 
gin to total Mn in spiegeleisen made and imported |........... 99. 41 |............ 100. 0 
Number of plants making spiegeleisen................ E E AA 
Total available supply of metallic manganese in ferro- 
manganese and spiegeleisen._...2.....20. 2-22-22 ee |e eee eee 578, 174 BE 613, 951 
Percent of available supply of manganese in— 
Ferromanganese and spiegelcisen imported...........|............ ¡Al EA 1277 
Ferromanganese made from imported ore.._....-.-.-.|------------ 74:03" EE 76. 2 
Spiegeleisen made from imported ore. ......-.-.------|------------ D LEE PE dë, 
Ferromanganese made from domestic org... 9-00 1: leeren 6. 43 
Spiegeleisen made from domestic org... OAT: AA 4 51 
Ferromanganese and spiegeleisen made from domestic 
A A KEE 14.67 AAA 10. M 
Spiegeleisen made and imported |.......... .---.---..|-.---------- 5 10:1. oos 4.51 
Open-hearth, bessemer, and electric steel produced ..... 84, 894, 071 |............ 88, 640, 470 |............ 


! Jacobs, J. H., and Churchward, P. E., Electrowinning of Manganese from Chloride Electrolytes: Jour. 
Electro-Chem. Suc. vol. 94, No. 3, September 1945, pp. 108-121, 
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Ohio, and Alloy, W. Va E. J. Lavino & Co., Reusens, Va., and Sheri- 
dan, Pa.; Sloss-Sheffield Steel & Iron Co., North Birmingham, Ala.; 
Tennessee Products & Chemical Corp., Rockwood, Tenn.; and Car- 
negie-Illinois Steel Corp., Clairton and Etna, Pa. Of the 1,287,951 
short tons of manganese ore used in the production of ferromanganese 
during 1948, 6 percent was of domestic origin compared with 9 percent 
in 1947. However, on a basis of the relative manganese content of 
the foreign and domestic ore, 8 percent was made from domestic ore in 
1948, compared with 11 percent in 1947. The recovery of manganese 
from ore in making ferromanganese was 84.60 percent in 1948 com- 
pared with 84.75 percent in 1947 and 85.01 percent in 1946. 


Ferromanganese produced in the United States and metalliferous materials con- 
sumed in its manufacture, 1944—48 


Ferromanganese produced Materials consumed (short tons) 

ence 
Manganese ore (35 ore used per 
Year Manganese contained percent or more Mn, | Iron and o uo 
Short natural) manganif. Leed e (short 

tons erous iron t 

ores ons) 
Percent | Short tons | Foreign Domestic 

LU AAN T 702, 632 78. 62 552, 429 1, 224, 878 1, 985 1. 930 
AT or tia e 619, 760 79. 00 489, 603 1,111,075 5, 364 1. 987 
MI TEE 491, 973 78. 69 387, 112 883, 383 4, 829 1. 959 
1047 o oec 614, 626 78. 07 482, 509 1, 075, 043 1, 340 1. 928 
VAS ete eee eee 647, 617 78. 42 507, 843 1, 209, 249 5, 930 1. 989 


Manganese ore used in manufacture. of ferromanganese in the United States, 
1944-1948, by source of ore 


Source of ore Gross Gross Gross Gross D- | Gross 
wcight ae weight nes weight ene weight acne weight oe 
(short ral (short ral (short ral (short ral (short ral 
tons) (per- tons) (per- tons) (per- tons) (per tons) (per- 
cent) cent) cent) cent) cent) 
pomene ell 130,886| 59.06| 120,420| 57.05} 80,377| 58.66| 1090,987| 59.53|  78,702| 59.26 
oreign: 
Amien... 290, 684| 46.19, 280, 264| 46.15| 323,225| 47.18| 313,027| 47.35| 386,503) 46.69 
Brazil.......... 227,410) 41.02, 275.117| 41.19) 161,456) 40.98| 139,300| 40.49| 159,668| 40.81 
Chile. ......... 464| 45.47 5, 498! 45.42 2,194) 47.45 8, 298| 47.23 5,195| 47.91 
Cuba. ......... 241,582: 47.45| 257,521| 45.37| 165,951| 46. 53 74.102, 44.00 35,328| 42.87 
India A 409, 563; 49.05! 255,432| 48.77 7,769, 48.33| 369, 101| 49.94| 304,607| 47.82 
Mexico ......... 46, 495! 41.15| 21,791/ 43.86)  22,492| 47.23|  Á33,382| 41.16| 40,420, 41.79 
New Zealand... NX MEE E PAN EE Oeo Nos, BE, ESSERE EN 
Philippines, 
Republic of - IE AN AA AA AA 2,196| 51.64 43,763, 46.13 
US S I deese eet 12, 4521 44. 49 206| 44.59} 135,637| 47.71} 269,765| 46.08 


——— | | ee | ee a | ee —— 1 


Grand total. ...|1, 355, 764 aiii ond 46.43, 963,760) 47. 23,1, 185,030} 48.14/1, 287, 951| 46.61 


. Shipments of ferromanganese from producing furnaces in 1948 
increased 7 percent in quantity and 13 percent in value over 1947. 
The record of shipments for the past 5 years follows. 
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The use of manganese in steel making decreased from 13.2 pounds 
(revised figure) per short ton of steel ingots in 1947 to 12.7 pounds in 
1948. Of the manganese used in steel during 1948, 11.3 pounds was 
in the form of ferromanganese, 0.3 pound as spiegeleisen, 1.0 pound as 
silicomanganese, and 0.1 pound as manganese ore used directly. In 
1947 the consumption of manganese contained in ferromanganese, 
spiegeleisen, silicomanganese and manganese ore amounted to 11.7 
pounds, 0.4 pound, 1.0 pound, and 0.1 pound, respectively, per ton of 
steel. These data apply to consumption of manganese in the manu- 
facture of steel ingots and that part of steel castings manufactured by 
companies that also produce steel ingots. The companies reporting 
in this part of the survey are the same as those reporting production 
of ingots and castings to the American Iron & Steel Institute. 

Electrolytic Manganese.—The Electro Manganese Corp., Knox- 
ville, Tenn., was the only producer of electrolytic manganese in 1948. 
The Bureau of Mines continued its research on the production of 
electrolytic manganese using chloride as an electrolyte.! 

Ferromanganese.— The domestic output of ferromanganese in- 
creased 5 percent over 1947 and totaled 647,617 short tons. This alloy 
was produced in the following plants during the year: Bethlehem Steel 
Co., Johnstown, Pa.; Anaconda Copper Mining Co., Black Eagle, 
Mont.; Electro Metallurgical Co., Niagara Falls, N. x. Columbiana, 


Ferromanganese and spiegeleisen imported into and made from domestic and 
imported ores in the United States, 1947—48, in short tons 


1947 


Alloy Manganese 


content 
Ferromangancse: 

PMN d as, teers ot ea stewed Ded ace ud epus 81, 307 65, 181 

Domestic production... 614, 626 483, 500 
From domestic ore (estimated)... ooo 70, 534 55, 487 
From imported ore (estiunted). LL. LL.. 544, 002 425, 022 

Total. A re Ee Sq enim EE l 695, 933 548, 690 

Ratio (percent) of Mn in ferromanganese of domestic 

origin to total Mn in ferromanganese made and 

importet een Bee A MS 10. 11 

Number of plants making ferromranganese,........... Id Ee 
BSpiegeleisen: 

Domestic production........ 2... LL eee l.l. 134, 320 29, 484 112, 610 27. 682 
From domestic or... 133, 532 29, 309 112, 610 27, 652 
From imported ore_..........-......---.------------ 797 Lnd idea sot sau utc EEN 

q ENEE 134, 329 29, 484 112, 610 27, 682 

Ratio (percent) of Mn in spiegeleisen of domestic ori- 
gin to total Mn in spiegeleisen made and imported |.......... 99. 41 E 100. 0 

Number of plants making spiegeleisen........ ....... Doo coe da gas M morc E 


Total available supply of metallic manganese in ferro- 


manganese and spiegeleisen.......... le 578, 174 |............ 613, 951 
Percent of available supply of manganese In— 

Ferromanganese and spicgelcisen imported........ Ll] cl i.liLL... I1 26 debi uasa 12. 77 

Ferromanganese made from imported Oe... coco loco 44. UB Lus cus ius 29 

Spiegeleisen made from imported op... AAA A 

Ferromanganese made from domestic ore.......-....-|------------ 9.60 AAA 6. 43 

Spiegeleisen made from domestic ore_..........2...--|..--2------- 5.01 AAA 4. 51 

Ferromanganese and spiegeleisen made from domestic 

EE cea hh Beh Me cael Sal Sa ate E It Dee socks 10. 94 

Spiegeleisen made and imported `, Se ¿8 D CR 4.51 

Open-hearth, bessemer, and electric steel produced..... 84, 894, 071 |............ 88, 640, 470 |............ 


! Jacobs, J. H., and Churchward, P. E., Electrowinning of Manganese from Chloride Electrolytes: Jour. 
Electro-Chem. Soc. vol. 94, No. 3, September 1948, pp. 108-121. 


MANGANESE 777 


Ohio, and Alloy, W. Va.; E. J. Lavino & Co., Reusens, Va., and Sheri- 
dan, Pa.; Sloss-Sheffield Steel & Iron Co., North Birmingham, Ala.; 
Tennessee Products & Chemical Corp., Rockwood, Tenn.; and Car- 
negie-Illinois Steel Corp., Clairton and Etna, Pa. Of the 1,287,951 
short tons of manganese ore used in the production of ferromanganese 
during 1948, 6 percent was of domestic origin compared with 9 percent 
in 1947. However, on a basis of the relative manganese content of 
the foreign and domestic ore, 8 percent was made from domestic ore in 
1948, compared with 11 percent in 1947. The recovery of manganese 
from ore in making ferromanganese was 84.60 percent in 1948 com- 
pared with 84.75 percent in 1947 and 85.01 percent in 1946. 


Ferromanganese produced in the United States and metalliferous materials con- 
sumed in its manufacture, 1944-48 


Ferromanganese produced Materials consumed (short tons) 

Manganese 
Manganese ore (35 Eon UO Der 
Year Manganese contained percent or more Mn, | Iron and mansan d 
Bhort natural) manganif- mado (short 

Loge ARA erous iron t 

Ores ons) 
Percent Short tons Foreign Domestic 
1944... ...........-. 702, 632 78. 62 552, 429 1, 224, 878 130, 886 1, 985 1. 930 
1945... 2.2 ele. 619, 760 78. 00 489, 603 1,111,075 120, 420 5, 364 1. 987 
EOSO el Ale 491, 973 78. 69 387, 112 RA3, 383 RO, 377 4, 829 1. 959 
1947 : ucl II 614, 626 78. 67 482, 509 1,075, 043 109, 987 1, 340 1. 928 
EE ; 507, 843 1 78, 702 5, 930 


Manganese ore used in manufacture. of ferromanganese in the United States, 
1944-1948, by source of ore 


Source of ore Gross SE Gross ECH Gross Ce Gross tent Gross nn 

weight sati: weight d weight natu weight natH- weight natu 
(short ril (short ral (short al (short (short ral 

tous) (per- tons) (per- tons) (per- tons) (per- tons) (per- 

cent) cent) cent) cent) cent) 
Pn UN NEUE 130, 886| 59.06} 120,420) 57.05| 80,377) 58.66; 109,987, 59.53) 78,702, 59.26 

oreign: 
Africa.......... 290, 684! 46.19, 280,264| 46.15| 323,225| 47.18| 313,027| 47.35| 386,503| 46.69 
Brazil.......... 227,410, 41.02: 275.117; 41.19| 161,456] 40.98| 139,300| 40.49) 159,668| 40.81 
Chile.......... 464| 45.47 5, 498| 45. 42 2,194] 47.45 8,298| 47.23 5,195| 47.91 
Cuba.......... 241,582) 47.45| 257,521| 45.37, 165,051! 46.53 74,102! 44.00 35,328| 42.87 
India. 409, 563] 49.051 255,432, 4.77. 207,769) 48.33| 369,101] 49.94| 304,607] 47.82 
Mexico —........ 46, 1495! 41.15| 21,701) 43.86| 22,492; 47.23) 33,382] 41.16} 40,420) 41.79 
New Zealand... HS ME, E EE EE Ham EE cct oe a i MER ER 
Philippines, 

Republic of.. 8,144) :52:00 AA Io A eee 2,106| 51.64 7,7631 46.13 
¡A A EE 12,452| 44. 49 206' 44.59) 135,037| 47.71| 269,765; 46.08 


————— |-——————M—— | | | | | —— | — | —— 


Grand total..../1, 355, 764 uad ub iA 46. 43 TONS 47.23,1,185,030| 48. 14/1,287,951| 46.61 


. Shipments of ferromanganese from producing furnaces in 1948 
increased 7 percent in quantity and 13 percent in value over 1947. 
The record of shipments for the past 5 years follows. 
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Ferromanganese shipped from furnaces in the United States, 1944-48 


Short Short 
Year tans Value Year tons Value 
AAA 715, 059 $91, 406, 229 || 1947.............-.-. s... 614, 647 $79, 972, 673 
1045 EE EE 610, 376 78,907,189 || 198 0... .ooocooooo....- 659, 193 90, 126, 657 
1940... sors ON 493, 808 61, 355, 778 


Spiegeleisen.—Production of spiegeleisen in 1948 decreased 16 
percent from 1947. Shipments decreased 12 percent in quantity but 
increased 6 percent in value over 1947. Spiegeleisen was produced in 
the following plants during 1948: New Jersey Zinc Co., Palmerton, 
Pa., and Carnegie-Illinois Steel Corp., Clairton, Pa., and Gary, Ind. 
All of RO spiegeleisen manufactured in 1948 was made from domestic 
materials. 


Spiegeleisen produced and shipped in the United States, 1944-48 


Shipped from furnaces 
Year (short 


Short Short 
tons Value tons Value 


— es | ee | oe asd 


TMA aun 165, 530 | 155,325 | $4,851,490 || 1947.............. 124,517 | $4, 980, 030 
1045 id 139,039 | 157,774 5, 108, 144 || 19048.............. 108, 960 5, 261, 650 
1946... ee 111,696 | 114,982 3, 793, 673 


Manganiferous Pig Iron.—Pig-iron blast furnaces used 9,852 short 
tons of manganiferous zinc residuum and 752,140 tons of manganese- 
bearing ores containing (natural) over 5 percent manganese in 1948. 
Of the ore used, 666,943 tons were domestic and 85,197 tons of foreign 
origin. Of the domestic material used, 526,979 tons contained 
(natural) 5 to 10 percent Mn, 139,136 tons contained 10 to 35 percent 
Mn, and 828 tons contained more than 35 percent manganese. Of 
the foreign material used, 24,074 tons contained less than 10 percent 
Mn, 10,428 tons contained 10 to 35 percent Mn, and 50,695 tons 
contained more than 35 percent. 


Foreign ferruginous manganese ore and manganiferous iron ore consumed in the 
United States, 1945-48, in short tons 


Ferruginous manganese ore Manganiferous iron ore 
Source of ore mcum 


ege eS | rm ees | m | —Ó HM | —ÁÁááá—— | ences v Óá—À | M — | meeting 


— e mm mm e mm mm mm me e mmm eem eem PPP 


e mm mp mm mm mmm em  -- - :  - sle a mess sl e sees. les e ze seele se se z eps ls ze ee eg ele ss mm 


— e em mm mm zm e mm mm ms mm mm mm mm mm mm mm mg mm wm ve mm e e mm wm mm ml 


——— EE H 
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Battery and Miscellaneous Industries.—During 1948 manufac- 
turers of dry cells used 48,000 tons of manganese ore, of which 5,747 
tons were of domestic origin and 42,253 were imported. Chemical 
plants used 686 tons of domestic ore and 16,453 tons of foreign ore 
containing (natural) more than 35 percent manganese. Most of this 
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ore was used in the manufacture of manganese sulfate for fertilizer 
and in the manufacture of hydroquinone, & photographic chemical. 
Manganese ore for battery use should have a high content of 
available oxygen with minimum iron and be relatively free from such 
metals as arsenic, nickel, copper, and cobalt, which are electronegative 


to zinc. 
PRICES 


Manganese Ore.—Prices of manganese ore containing 48 percent 
Mn, as quoted by E&MJ Metal and Mineral Markets, at the beginning 
of 1948 ranged from 65.0 to 67.0 cents per long-ton unit, including 
duty, f. o. b. eastern and southern ports. At the end of the year 
comparable prices ranged from 70.6 to 72.6 cents per unit. The 
long-ton unit upon which the price of manganese ore is based is 
] percent of & long ton, or 22.4 pounds, of contained manganese. 
Prices of chemical ore are given on & per ton basis, with & minimum 
requirement of manganese dioxide. A duty of one-fourth cent 
per pound of contained manganese was imposed on all ores imported in 
1948, except those from Cuba and the Republic of the Philippines, 
which entered duty-free. 

Manganese Alloys.—The average value, f. o. b. producers' furnaces, 
for ferromanganese shipped during 1948 was $136.72 per short ton 
compared with $130.11 in 1947. According to Iron Age, the selling 
price of ferromanganese in car lots at eastern centers rose from $145.00 
per gross ton, which had been in effect since October 1947, to $161.71 in 
October 1948; the average for the year was $149.18. The value 
of spiegeleisen, f. o. b. domestic furnaces, was $48.29 per short ton 
compared with $39.99 in 1947; and the quoted price, as given by 
Iron Age, rose uninterruptedly from $47.00 per gross ton at the 
beginning of the year to $62.00 in October, then remained unchanged 
during the balance of the year. The average quoted price per gross 
ton was $54.15 for 1948. 


FOREIGN TRADE ? 


Imports of all grades of manganese ore are shown by countries in 
the accompanying table. These data include imports of battery-grade 
ore totaling 81,769 short tons in 1948. Of this quantity, 68,053 tons 
came from Gold Coast, 8,949 tons from U. S. S. R., 1,707 tons from 
India, 1,008 tons from Belgian Congo, 684 tons from Cuba, 672 
tons from Chile, 560 tons from the Republic of the Philippines, and 
136 tons from Mexico. This ore averaged 55.84 percent Mn, or 
88.33 percent MnO,. Imports for consumption of battery ore totaled 
79,388 short tons, of shiek 63,566 tons came from Gold Coast, 11,055 
tons from U. S. S. R., 1,707 tons from India, 1,008 tons from Belgian 
Congo, 684 tons from Cuba, 672 tons from Chile, 560 tons from the 
Republic of the Philippines, and 136 tons from Mexico. The value 
of these entries amounted to $2,130,006, or $26.83 per short ton, 
f. o. b. foreign ports. 

Imports for consumption of ferromanganese in 1948 increased 21 
percent over 1947; exports decreased 2 percent. Exports of manga- 
nese ore and concentrates amounted to 9,236 short tons valued 
at $687,314. 


3 p ues on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of tae 
U. B. Department of Commerce. 
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Ferromanganese imported into and exported from the United States, 1944-48 


[U. 8. Department of Commerce] 


Imports for consumption ! Exports 
Year aos Mn 1 oe 
weight conten 7 weight E 
(short (short Value (short Value 
tons) tons) tons) 
A EE 4, 109 3, 308 $394, 641 600 $101, 445 
(c PEE NOPHOTO 35, 521 27,604 3, 733, 846 836 - 175, 556 
gt ee oes ees E ee EEN 32, 130 25, 908 4, 493, 056 2, 951 381, 194 
E AM SR E A IO EE 81, 307 65, 181 | 10, 847,036 20, 168 2, 811, 653 
E MA E ok Bates E EE 98, 220 18, 426 | 14,516, 503 19, 696 2, 990, 645 


1 All from Canada in 1944-48 except—1944: 1,408 tons (1,076 content), $98,282 from India; 1946: 9,357 tons 
(7,595 content), $1,585,503 from Norway; 1947: 12,607 tons (10,372 content), $2,149,139 from Norway; 1948: 
25,904 tons (20,949 content), $4,555,912 from Norway. 


Spiegeleisen imported for consumption in the United States, 1943-48 


[U. S. Department of Commerce] 


A Short Short + 
Year tons Value Year tonis Value 
pL AAA ee Eee ree ee See 3, 254 $140, 247 TO4Q E ee e teda E 1 321 $17, 512 
ucc a ee 3,761 153, 032 1047-48. A A CA PA 
UTC A E 3, 146 142, 883 


1 Revised figure. 


WORLD REVIEW 


The accompanying table shows, insofar as statistics are available, 
the world production of manganese ores from 1942 to 1948 and their 
average manganese content. Official statistics of the countries are 
used, supplemented by data from semiofficial and other sources. 
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World production of manganese ore, by countries, 1942—48, in metric tons 
[Compiled by B. B. Mitchel] 


Country ! Percent) 1942 1943 | 194 1945 1946 1947 | 1948 
North America: 
Canada (shipments)...|........ 395 A E ENEMIES, 204 277 
e AA 36-50+ 249, 255| 1 311, 214| 1 257, 864] 198, 243 130,764|  48,678| 29,073 
E D EE 41-45 40,000}  70,503| 80,671 51, 959 25,000|  31,400| 53,800 
United States (shlp- 
ments). ............- 354- 173,043, 186,129] 224,632) 165,412 130,303| 119,409| 118,931 
South America: 
Argentina 3............ 35-38 1, 424 1, 645 3, 155 4, 272 (4) (4) (4) 
Bolivia (exports). ..... 50 600 | vi AS Ve HA A ONIS 
Brazil (exports)........ 38-50 306, 241| 275,552| 146, 983 244, 649 149, 149| 142,092| 141, 253 
" Chile: loe mme 40-50 71,292| 114,074| 43,989 7, 445 20,538|  19,352| 20,498 
urope: i 
Germany--.----------- 30+ 2, 100 985 (4) $ 19, 000 5 35, 000| #89, 000 (4) 
Greece......----------- 60-62 43) ` 290|........ .].-.....-.- 15]......... (4) 
Hungerg. ----------- 35-48 31,880| 33, 580| *21,050| 76,600 14,780| 33,470 (0) 
JN AAA 34-37 59, 971 45, 070 23, 909 3, 297 1, 919 26, 815| * 26, 000 
Portugal..........----- 3545 6,820} 12,611 9, 210 8, 114 5, 932 2, 444 * 220 
Rumania...........-.- 30-36 29,021; 37,417 4 (4) 18, 807 (4) (4) 
Bpain.....-.....-.----- 404- 21,268|  20,150| 30,426 24, 889 29,589| 22,420) 17,671 
Sweden..-_...---------- 30+ e 242| 26,703| 24,276 18, 036 12, 594] 10,697 
8witzerland..---------ļ------2- 5,772 8, 138 5,778 2, 757 A SAT Ee, AA 
U.8.S. R. (estimate)..| 41-48 |10 1,823,000/1, 000,000| 461, 000] 2, 251,000| 1,700,000|1,800,000| (4) 
United Kingdom...-..|........ 10 ' 599 20, 558| 17,890 Ib 480]... coe cence ieri 
Asia: 
Burma (estimate). . -.- 35 762 762 762 (4) (4) (4) (4) i 
Chil ae ee 41 500 4, 364 (4) 16, 400 11.9, 600} 20,000} * 22,000 
India EE 47-52 769, 423| 604, 922| 376,934| 213,963 256, 975| 456, 512|!2 318, 220 | 
Indochine, French. ...| 47-50 1, 440 1, 400 2, TOO ees EG, PA nem x 
Indonesia ......-.-----]|........ 39,600,  39,600| 39,600 A AN AO EORR RR : 
JAPAN mme 32-40 13 254, 254|! 342, 884/13 400, 679] 13 85, 700 29,394| 33,194| 47,500 
EE DES (9 (5) 32,377| (o (4) (4) 
Malays, Federation of. 30 2, 540 2, 540 ¿E AMA AA NEE mE 
Philippines, Republic 
Oli ss 4) (4) (4) O EE 3,375] 25, 565 
Portuguese India. ----- 42-504- 1 CN A SOA (4) 13 100| 13 4, 728 
RI 30-50 3, 418 2, 684 1, 865 4, 895 1,185 4, 633 8, 327 
Africa: : ee ^ de = M Ze 
Bern Congo..-..---- 80+ 28,984) 17,411 2, 983 2, 561 12, 231 17, 646| * 10, 000 S 
Kevenmt --------------- 30+ 8, 169 7,079 30 47 25 29 (4) ^ 
HE Coüó5t........ 50+ 691, 016| ? 534, 362| 2 479, 499/2 12 713, 013| 2 13 777, 5R3|2 13508,655|1 12640,088 
Morocco, French. ..... 32-50 44, 273 49, 010 27, 550 44, 458 57,990| 109, 452| 214,412 
Northern Rhodesia....| 30-48 6, 211 4,787 5,127 ], 965 LA... 961 
Portuguese West 
e EE 50 (4) 4, 000 2,000|.......... 1, 900 700 400 
Tunisis 122m 35-40 1021... ccc. Ak AA A EES ` 
Union of South Africa. 40-50 394, 445 219, 122| 106,883| 114,546 237,897| 288,213| 276,393 2 
Oceania: gi , 
Australia: 
New South Wales...|........ 793 614 782 1, 000 1, 407 1, 612 (0) E 
Queensland..........]|........ 152 Bil. cflc EE VE elc nee A 
South Australia. ....|........ 9,477 5, 680 1210]. 2 A 192 (0) 
Western Austria uc cai GE, a a EG 826 
New Zealand..........]|........ 326 518| A EE 408|......... 533 
PuHDUA.. ruo EE 352 176 174 44 83 (4) 
Total (estimate) 1... 5, 167, 000 4, 060, 000,2, 900, 000| 4, 260,000| 3, 700, 000|3, 900, 000/3, 900, 000 


! In addition to countries listed, Belgium, Bulgaria, Costa Rica, Eritrea, Iran, Spanish Morocco, and 
Yugoslavia produce manganese ore, but data of output are not available. Czechoslovakia reports proue: 
tion of manganese ore, but as it has been ascertained that the product so reported averages less than rd KEN 
cent Mn and therefore would be considered ferruginous manganese ore under the classification 
this report, the output has not been included in the table. 
? Dry weight. $ 
3 Shipments by rail and river. 
4 Data not available; estimate by author of chapter included in total. 
$ Figures represent French zone only; no output in American-British zone or Saar. 
* January to June, inclusive. 
? June to December, inclusive. ; 
8 Estimate. x 
* January to September, inclusive. 
10 Estimate excludes Ukraine. 
I! Incomplete data. 
12 Exports. 
13 Fiscal year ended March 31 of year following that stated. 
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Australia. A description | of the manganese industry of Australia 
has been published recently.’ 

Belgian Congo.—Production was resumed at the Kasokelesa Mines 
in Katanga on February 17, 1947, after having been idle since 1944. 
Ore produced and trans orted by truck from the mine to Lufupa 
station on the Benguela Railroad amounted to 17,646 metric tons, of 
which 227 tons were shipped to the Sermikat foundry at Lubudi and 
1 1,090 tons to Lobito for export.‘ 

Chile.—The Department of Mines and Petroleum announced that 
recent studies have disclosed an estimated manganese ore reserve of 
300,000 tons of 35 percent Mn, and 1,200,000 tons of 30 percent, the 
principal deposits occurring in the Provinces of Atacama and Co- 
quimbo.* 

Cuba.—Chemical-grade manganese ore is produced at about 24 
mines in Oriente Province. The production of this grade ore during 
the first quarter of 1948 amounted to 985 long tons compared with & 
quarterly average of 1,192 tons during 1947. Virtually all of the 
metallurgical ore production comes from the Charco Redondo mino. 
The Canada and Lago mines of the Taranta group, which produced 
during 1947, were inactive during 1948 and have been closed in- 
definitely owing to exhaustion of reserves.’ All of the production in 
Cuba is from the south coast of Oriente Province. 

France.—French manganese ore requirements for 1948 were esti- 
mated at 240,000 metric tons based on a steel output of 8,000,000 tons, 
considerably under earlier estimates given in the 1947 chapter of this 
series. In 1947, when 5,700,000 tons of steel were produced, imports 
of manganese ore totaled 175, 000 tons, of which 107,000 tons origi- 
nated in Morocco.’ 

Hungary.—Hungary is virtually self-sufficient with respect to man- 
ganese. In 1947 reported production of all grades of ore totaled 
112,310 metric tons, and consumption was 109,970 tons. Imports 
were 123 tons and exports only 9 tons.’ 

India.—At the opening of 1948, the Indian Government proposed 
an export duty on manganese ore of 20 rupees per ton, which in some 
cases would have exceeded 50 percent ad Sale However, the 
government recognized immediately that such a rate virtually would 
stop exports of manganese ore, and the rate was promptly reduced 
to 25 percent ad valorem and on March 1 was reduced further to 
15 percent. The latter rate, which prevailed during the balance of 
1948, affected all contracte made after March 1, 1948. The cost of 
Indian manganese ore was also increased by a rise in freight rates 
effective January 1 which affected many commodities. Manganese 
ore was placed on an export-licensing system during 1948. 

Indonesia.—There are two manganese mines in Java, one in west 
and the other in central Java. 'l'he western mine is 50 kilometers 
south of Tasikmalaja, the other near Djocjakarta. When the owners 
of the western deposit returned after World War II, they found that 

3 Knight, C. L., and Ludbrook, M. H., Mineral Resources of Australia— Manganese: Australian Bureau 
of Mineral Resources, Geology and Geophysics Summary Rept. 7, 1947, 35 pp. 


* Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 6, June 1948, p. 18. 
Dale, ae is J E Mineral Trade Notes, Fourth Quarter 1947: American Embassy Rept. 67, Havana, 
u ar 
* Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 2, August 1948, p. 17. 
7 Bureau of Mines, Mineral Trade Notes: Vol. 26, NO. 6, June 1948, p. 18. 
* Grady, Hen F., Reduction in Indian Export Duty on Manganese Ore: American Embassy Rept. 
895, New Delhi, ndia, Apr. 20, 1948, 2 pp. 


784 MINERALS YEARBOOK, 1948 


damage during the Japanese occupation was heavy. All buildings 
had been removed or destroyed. A report by the operating company 
on future production possibilities from this mine is expected in the 
near future. No details are yet available regarding the status of the 
mine in central Java. Some crude ore was found at the Port of 
Batavia after the Japanese withdrew. Former customers in the 
United States rejected the ore, as the quality was low, and the material 
was then shipped to the Netherlands. This ore presumably origi- 
nated at the west Java mine, the only one operated by the Japanese 
during the war.? 

Japan.—The Japanese reserves of high-grade manganese ore are 
inadequate to meet domestic needs. Consequently, Japan has turned 
to the production of metallic manganese to overcome, in part, de- 
pendence upon imported high-grade material. Processes for pro- 
ducing metallic manganese were described.' 

Mexico.—The manganese deposits of Chihuahua were described.'' 

Republic of the Philippines.—Most of the manganese production 
in the Philippines in 1947 came from Busuanga Island, Palawan 
group. Development work and reconstruction were in progress in 
several islands of the Republic in 1948.” 

Union of South Africa.—Problems of increasing exports of mangan- 
ese ore from the Union of South Africa are discussed in the General 
Summary of this chapter. The two main companies producing 
manganese—Associated Manganese Mines of South Africa, Ltd., and 
South African Manganese, Ltd.,—are reported to employ 300 Euro- 
pean supervisors and 3,500 native laborers.” 

* American Consular Rept. A-108, Batavia, Java, Netherlands East Indies, May 13, 1948, 2 pp. 

19 Dettmer, Philip P., Metallic Manganese Metallurgy in Japan: Bureau of Mines, Mineral Trade 
Notes, Special Supp. 22, vol. 26, No. 1, January 1948, 24 pp. 

n Rocha, Victor S., and Wilson, Ivan F., Los Yacimientos de Manganeso de Talamantes, Municipio de 
Allende, Estado de Chihuahua: Comite Directivo para la Investigacion de los Recursos Minerales de 
Mexico, Bull. 18, 1948, 39 pp. 


1 Engineering and Mining Journal, vol. 149, No. 3, Mar. 1, 1948, p. 63. 
13 Engineering and Mining Journal, vol. 148, No. 5, May 1947, p. 129. 


Mercury 


By HELENA M. MEYER AnD ALETHEA W. MITCHELL 


GENERAL SUMMARY 


ACTORS unfavorable to the domestic mercury-mining industry 

continued to accumulate in 1948 and culminated by the end of the 

year in virtual cessation of domestic mine production. Output 
for the year was 38 percent lower than in 1947, amounted to only 33 
percent of the annual average for the 5-year period 1941-45, and in 
December was at a rate lower than that for any year since production 
records were begun 98 years ago. Only two of the larger producers— 
Mount Jackson and Bonanza mines—were in operation at the year 
end. 

It has been pointed out in previous reports of this series that the 
world market shrank sharply after the defeat of Germany and Japan, 
two of the leading mercury-consuming nations before the end of 
World War II. During the war, producers everywhere had geared 
output to the record requirements for the mctal. Postwar production 
exceeded total needs, and large stocks accumulated. Stocks were on 
hand also in the two defeated countries at the war's end, and these 
inventories sought a market. The attention of sellers focused on the 
United States as an outlet for their product. The need for dollar 
exchange, moreover, accentuated the desire to sell in this country. 
The world situation of oversupply in 1947 continued in 1948, and 
production over needs plus above-normal stocks were depressing 
factors. The resultant extension of the price drop was to be expected. 
The average price in New York—$76.49—was 9 percent below 1947, 
amounted to only 39 percent of the 1942-43 average, was the smallest 
since and approximately the same as in 1938, and (in terms of purchas- 
ing power) was equivalent to only about half of the prewar selling 
price. A mark-up approximating $14 took place in the latter part of 
December, following the Spanish-Italian cartel (Mercurio Europeo) 
price rise. Presumably the cartel did not anticipate that this rise 
would revive the domestic mining industry. 

Imports for consumption rose 146 percent above those in 1947 and 
were the largest in times of peace in the entire history of the industry, 
falling below only those in 1945, 1943, and 1942. Exports and re- 
exports again were only a small fraction of imports. 

Meanwhile, consumption, from the point of view of producers, was 
about the only cheering item in the picture. "Thirty percent more 
mercury was used in 1948 than the relatively high rate for 1947, and 
only in 3 war years—1942, 1943, and 1945—was consumption greater. 
As explained in the Consumption and Uses section, equipping two new 
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chlorine and caustic soda plants was an important factor in estab- 
lishing the peacetime record. This use, of course, is nonrecurring. 
Mercury was accumulated in large quantities in 1948 for use in three 
mercury boilers. This metal, however, will not be utilized until 1949. 


Salient statistics of the mercury industry in the United States, 1944—48 


[Flasks of 76 pounds] 
1044 1945 1946 1947 1948 

Production......................... flasks.. 37, 688 30, 762 25, 348 23, 244 14, 388 
Number of producing mines .......--.---- 102 68 51 37 20 
Average price per flask: 

New York.......................--.-.. $118. 36 $134. 89 $98. 24 $83. 74 $76. 49 

London. ooo e 12 Douresdio EE $281. 44 $242. 45 $120. 39 $73.02 $62. 35 
Imports for consumption: 

POUNGS e203 Soe A EE EE SS 1, 486,025 | 5,214,890 | 1,055,956 1 988, 614 2, 428, 248 

Equivalent flasks. ..................... 19, 553 68, 617 13, 894 1 13, 008 31, 951 
Exports: 

Pounds... ac A IN 57,007 78,877 68, 932 67, 148 59, 713 

Equivalent flasks...................... 750 1, 038 907 884 786 
CGonsumpion. .....-------2---20-2- flasks. . 42, 900 62, 429 31, 552 35, 581 46, 253 

1 Revised figure. 


The improved reserve situation at mercury mines in 1948, assuming 
prewar price-cost relationships, and some problems involved in re- 
opening shut mines, were outlined by S. H. Williston, vice president 
of the Cordero Mining Co., in testimony before the House Subcom- 
mittee on Mines and Mining of the Committee on Public Lands, 
May 20, 1948, as follows: 


* * * In spite of the fact that at the present time proven ore reserves on 
the basis of prewar grade, prewar prices, and prewar costs, are probably in a 
more favorable situation than at any time since 1890, the producing mines are 
being closed and allowed to fill. In the case of the largest producer, the New 
Idria mine, the present ore bodies are being extracted through considerable dis- 
tances of old workings. Once maintenance ceases and these openings cave, it 
would take years to reopen the property. The Hermes mine in Idaho, with 
relatively large proven moderate grade reserves. is in an area of exceedingly bad 
ground. It takes constant watching to keep the haulage ways open. ben a 
short abandonment would cause extensive loss and require considerable time to 
be reopened, if at all. The industry's second largest mine, the Cordero mine in 
Nevada, is one of the deepest operating mines in the country at the present time. 
The water encountered has an average temperature of over 110 degrees. If this 
property is closed damage from hot water and the loss of the shaft would probably 
require 2 to 3 years to reopen. * * 


Both Williston and Schuette ! recommended means of maintaining 
or reviving domestic mining. 
! Schuette, C. N., Morituri Te Salutamus!: Min. Cong. Jour., vol. 34, No. 5, May 1948, pp. 31-33. 
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Salient statistics of the mercury industry, 1910-48 
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Year World 
(flasks of 
76 Ib 
OS 2 eee tes 107, 053 
kr Ch seer teeta oe 120, 423 
A cose up 120, 650 
TOTS EEN 117, 465 
1914... vu 108, 601 
IMD ar oci 112, 871 
E oe ee cee 101, 544 
Mia as 115, 087 
LOTS o deeg 09, 256 
1910.24 2. ceste i 
¡7 AAA 84, 470 
¡E AAN 61, 916 
190909 GE 91,819 
dr A 93, 
104. A Rs 89, 138 
Ar EE 103, 344 
1998. AA in 115, 969 
NEE eacus RET ES 149, 905 
y ROBORE EN 149, 083 
1920 occ os duas eius 162, 609 
1 5) PEERS 108, 985 
EE E eee mos 69, 069 
A 82, 644 
E AA pe ope ee 59, 828 
1934 EE 76, 939 
1095 EEN 100, 261 
Ee E Sees 123, 878 
WO A dere 133, 136 
jc A 150, 000 
1939: ¿caras ce 145, 000 
lr AAA 215, 000 
1941 Serre et ects om ERES 275, 000 
Y NEEN 265, 
IMS cares 236, 000 
kV SE 163, 000 
o ie 131. 000 
1946. ................ 144. 000 
jh ke 164, 000 
1948. ...............- 120, 


Production 


United 

ates 

(flasks of 
76 1b.) 


Uni 
States 
(percent 
of world 
total) 


Imports 
for con- 


sumption! (flasks of 
ies of 


(flas 
76 Ib.) 


19, 553 


68, 617 
13, 894 
13, 008 
31, 951 


Apparent 


Exports jconsump- 


tion 


761b.) | (flasks of 
76 1b.) 


Price 
Average 
Mack of 
ask o 
76 1b, | Index! 
at New 
York 
2 $47. 69 68 
247.16 73 
243.03 62 
2 40.07 57 
2 48. 95 72 
288.17 127 
1 127.16 149 
? 107. 72 92 
1 125.12 95 
2 93. 38 07 
? 82. 20 53 
2 46.07 ri 
3 59. 74 62 
2 67.39 67 
2 70. 69 72 
? 84. 24 81 
? 03.13 93 
118. 16 124 
123. 51 128 
122.15 128 
115.01 133 
87.35 120 
57. 93 89 
59. 23 90 
73 87 99 
71. 09 90 
79. 92 99 
90. 18 105 
75.47 06 
103. 04 135 
176.87 225 
185. 02 212 
196. 35 199 
195. 21 159 
118. 36 114 
134. R9 128 
98. 24 81 
83. 74 55 
76. 49 46 


! Quoted price divided by Bureau of Labor Statistics wholesale price index (1926 100). 
1 quo price for 75-pound flask calculated to equivalents for 76-pound flasks. 
3 Not separately classified for 1927-30 and 1933-35. 


* Estimated by Bureau of Mines. 


$ From a special compilation, Bureau of Foreign and Domestic Commerce. 


* Actual consumption. 


! Large quantities reexported in 1942 and 1943 are included in imports but not exports 
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DOMESTIC PRODUCTION 


Before 1948 and continuing in that year mercury prices had re- 
turned to low prewar levels, whereas costs of labor and supplies were 
at virtual postwar peaks. Under these conditions death of the mer- 
cury-mining industry was threatened. Complete closure of the mines 
did not eventuate in 1948, but the largest producer for many years — 
the New Idria mine, San Benito County, Calif. —was closed at the 

ear end, as were almost all other large as well as small producers. 

he Mount Jackson (including Great Eastern) mine, Sonoma County, 
Calif., second-largest producer for the year and leading producer in 
the final quarter, SCH the Bonanza mine, Douglas County, Oreg., 
third largest producer in 1948, were the only important mines in op- 
eration as the year ended; it is doubtful that as many as a half-dozen 
mines altogether were active at that time. 

Production of 14,388 flasks in 1948 was 38 percent below 1947, was 
only 28 percent of the war peak of 51,929 flasks in 1943, and was the 
smallest since 1933; output in the final quarter was at an annual rate 
in excess of only five years in the 98 years covered by production 
records, 1850, 1921, 1922, 1923, and 1926. "The greatest drop was 69 
percent in Nevada; Idaho declined 39 percent, California 35 percent, 
and Alaska 21 percent; Oregon recorded the only gain—14 percent. 

The acia producing mines in 1948 were as follows: 

Alaska— Decoursey Mountain mine. 

California—Napa County, Knoxville mine; San Benito County, Juniper and 
New Idria mines; San Luis Obispo County, La Libertad mine; Sonoma County, 
Mount Jackson (including Great Eastern) mine; Yolo County, Reed mine. 

Idaho—Valley County, Hermes mine. 

Nevada —Humboldt County, Cordero mine. 

Oregon— Douglas County, Bonanza mine. 

In 1948, those 10 mines produced 98 percent of the total for the 
United States; in 1947, 16 mines supplied 99 percent; in 1946, 18 mines 
produced 98 percent; but in 1942, 34 mines produced only 89 percent. 


Mercury produced in the United States, 1945-48, by States 


| | 
Pro- Flasks | Pro- | Flasks | 
Year and State ducing | of 76 Value ! | Year and State ducing | of 76 Value ! 
| mines |pounds mines |pounds 
1945: | || 1947: | 
California....... | 39 | 21, 199 |$2, 859, 533 Alaska 1 127 $10, 635 
Oa 627 84, 576 California | 26 | 17,165 | 1, 437, 397 
Nevada..... A 12 1,338 | 584, 153 || Idaho : l 886 74, 194 
Oregon..-.......... 6 2,500 | 337,225 Nevada........-. 6 3, 881 324, 995 
Alaska, Arizona, | Oregon al 3 1, 185 99, 232 
Arkansas, and | | — — [————— ————— 
gees toro iae e $ 10 2, 099 | 283, 134 37 23, 244 1, 946, 453 
68 | 30, 7 1. 149, 621 || 1948 
EE Alaska ; | | 100 7. 649 
1946: | California 13 | 11, 188 855, 770 
Alaska...........- 2 699 68, 670 | Idaho | ] 543 41, 534 
Arizona......... | 1 | 95 9, 333 Nevada | 1 1, 206 92, 247 
Arkansas TET 2 11 | 1, 081 | Oregon ] 1,351 103, 338 
California......... 32 | 17, 782 | 1, 746, 904 | SS esum ies : 
ERNEST SR l | 868 85, 272 20 | 14, 388 | 1, 100, 538 
Nevada "e, ARAN 7 | 4, 567 148, 662 I | 
Oregon ............ 6| 1,326 130, 266 | | 
| | 
51 | 25,348 | 2, 490, 188 | 


! Value calculated at average price at New York. 
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Mercury produced in the United States, 1941-45, by months, and 1946-48, by 
quarters, in flasks of 76 pounds 


Month 1941 1942 1943 1944 1945 1946 1947 1948 
d'H 3,100 | 3,700 | 4,200 | 4,400 | 2,500 
E A uk Rx DOES ER ; 3,400 | 3,900 | 3,800 | 2,700 |} 5,550 | 6,100 | 5,300 
he A vee seen et DIS 3, 4,100 | 4,600 | 3,800 | 3,000 
DIE AA 3, 4,200 | 4,600 | 3,700 | 3,000 
A EEN 3,600 | 4,800 | 4,200 | 3,400 | 3,300 |} 7,000; 5,700 3, 600 
A iae e Ese 4,000 | 4,900 | 4,100 | 3,000 | 3,000 
DUNG ah A O eee ces 3,400 | 4,700 | 4,300 | 2,700 | 3,600 
A PEA eee aah ued 4,100 | 4,500 | 4,500 | 2,500 3,300 |> 6,500 | 5,850 3, 150 
September ......-...--....-.---.---- 4, 4,200 | 4,500 | 2,500 | 2,050 
October AA m ga See 4, 4,100 | 5,200 | 2,700 | 1.200 
November.........................-- 3, 4,100 | 5,000 | 2,300 | 1,350 |} 6,150 | 5,550 2, 050 
December. .......................... 3,900 | 4,400 | 4,200 | 2,500 | 1,600 
Total: Preliminary............ 44, 000 | 51,100 | 53,300 | 37,300 | 30,600 | 25,200 | 23, 200 | 14,100 
PANG 222 20e 44, 921 | 50,846 | 51,929 | 37,688 | 30,763 | 25,348 | 23, 244 | 14, 388 


In recent years (before 1948) the trend in grade of mercury ore 
treated in the United States was upward, against the long-time trend. 
In 1948 the normal downtrend was resumed; and 10.2 pounds of 
morcury were recovered for each ton of ore treated, compared with 12.5 
pounds in 1947, 12.0 in 1946, and 5.1 in 1942. 


Mercury ore treated and mercury produced therefrom in the United States, 
1927-48 ! 


[That material from old dumps which is not separable is included with ore] 


Mercury produced 


Bac 
rea 
Year (short | masks of | Pounds 
tons) per ton 
76 pounds of oro 

Nav ode doe Le 99, 06 10, 711 8.1 6.8 
IU vocula d 142, 131 14,841 7.9 7.3 
Kr AN eee oa 248, 314 19, 461 6.0 6.3 
19080 eege eege 288, 18, 719 4.9 5.1 
FOS AAA 260, 471 22, 6.6 5.1 
A 108, 118 11,770 8.3 6.3 
4038 EE 78, 089 8, 381 8.2 9.4 
1 A 126, 931 13,778 8.2 10.8 
1035 ee Ad E 135, 100 , 8.6 12.0 
1936................ 141, 962 14, 007 7.5 12. 5 
10314... veu 186, 578 16, 316 6.6 10.2 


! Excludes mercury produced from placer operations and from clean-up activity at furnaces and other 


plants. 
3 Corrected figure. 


In addition to mercury produced at the mines in 1948, at least 2,170 
flasks were reported as produced from battery plates, scrap, and calomel, 
compared with 3,500 in 1947. Additional unreported quantities are 
believed to have been recovered. 


REVIEW BY STATES 


Alaska.—The Decoursey Mountain mine, 24 miles from Crooked 
Creek, was the only producer of mercury in Álaska in 1948 asin 1947. 
A total of 50 tons of ore was treated in two D retorts, and 100 flasks 
of metal were recovered. About 450 feet of development drift were 
driven, with low-grade showings along most of the distance. Backs 
of 140 to 190 feet, all unmined, exist above this development drift. 
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A report? on the Rainy Creek mercury prospect, which lies at the 
western base of the Kilbuck Mountains, about 80 miles southeast of 
Bethel, in southwestern Alaska, was published in 1948. According 
to Rutledge the deposits are believed to have been discovered between 
1910-20. Production of mercury from the area has been solely from 
cinnabar concentrates recovered as a result of gold placer operations. 
See SCH pounds of high-grade concentrate were said to have been 
shipped. 

California. — The 35-percent drop in output of mercury was slightly 
smaller than the average decline for the United States, and California 
bettered its position as the leading mercury-producing State by a 
substantial margin, supplying 78 percent of the country's total com- 
pared with 74 percent in 1947. Asin 1947, eight counties contributed 
to California output—Del Norte, Lake, Napa, San Benito, San Luis 
Obispo, Santa Clara, Sonoma, and Yolo. San Benito County and the 
New Idria mine were again leading mercury-producing county and 
leading mercury-producing mine, respectively, in the United States. 
The New Idria mine likewise was preeminent in the entire Western 
Hemisphere. This property closed at the end of the year, the shut- 
down having been threatened for several months. 

Shults Bros. produced 5 flasks of mercury near Crescent City in & 
newly installed 30-ton Lacy rotary furnace. The plant, which uses 
oil for fuel, was completed in August and replaced & wood-burning 
retort &t the property. 

A small quantity of mercury was produced from clean-up operations 
at two properties in Lake GC 

Mercury was produced in a furnace at the Knoxville mine, Napa 
County, by lessees. 

The New Idria, Juniper, and Aurora mines produced in San Benito 
County, the first in furnaces and the last two in retorts. The New 
Idria mine, again the largest producer in the Western Hemisphere, has 
four Gould rotary furnaces. Production was from newly mined ore 
and dumps. The property was closed at the year end, but by the 
end of the first quarter the company announced that it was withdraw- 
ing from the market because of the price-cost relationship and that the 
mine was being prepared for a shut-down. 

Production of mercury at the La Libertad and Buena Vista (Ma- 
honey) mines, San Luis Obispo County, was in furnaces. The 
Moapa Mining Co. operated the former property. 

The Almaden Dumps were drawn on for Santa Clara County's 
relatively small output. 

At the end of 1948 two substantial producers continued in operation. 
These were the Mount Jackson (including Great Eastern) mine, of the 
Sonoma Quicksilver Mines, Inc., Sonoma County, and the Bonanza 
mine, Of the Bonanza Mines, Inc., Douglas County, Oreg. The 
Mount Jackson mine was the second largest mercury producer in 
1948 and stood first in the final quarter of the year. Ore is treated 
in a Gould rotary furnace. No other property in Sonoma County 
reported production in 1948, but H. G. Walker announced that an ex- 
tension of the drainage tunnel for the Riley Contact (Old Contact) 


3 Rutledge, F. A., Investigation of the Rainy Creek Mercury Prospect, Bethel District, Kuskokwim 
Begion, Southwestern Alaska: Bureau of Mines Rept. of Investigations 4361, 1948, 7 pp. 
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and Socrates mines was planned, with operation of the mines in pros- 
pect. A 50- by.4-foot rotary furnace is on the Contact property. 

Clean-up operations at the Reed mine yielded the mercury credited 
to Yolo County. 

Idaho.—The Hermes mine of Bonanza Mines, Inc., Yellow Pine 
district, Valley County, was again the only producer of mercury in 
the State. Owing to the low price for mercury, the property was 
closed on July 16; but the mine, nonetheless, became the fifth largest 
producer in the United States for the year as a whole compared with 
sixth in 1947. 

Nevada.—The sharpest drop in output among mercury-producing 
States occurred in Nevada in 1948; the decline was 69 percent. Clos- 
ing of the Cordero mine, third largest producer in the United States in 
1947, during the first quarter of 1948 accounted very largely for the 
poor showing for the State Three counties— Esmeralda, Humboldt, 
and Pershing—shared in production for the State in 1948. 

W. F. Dunnigan produced mercury in retorts at the Red Rock 
mine, Fish Lake Valley district, Esmeralda County, in 1948. He 
was the only producer in the county as in 1947. 

The Cordero mine of the Cordero Mining Co., Opalite district, 
Humboldt County, was the second-largest producer of mercury in 
the United States in the first quarter of 1948, as in the preceding 
quarter; it was nonproductive in the final three quarters of 1948, 
ranking, nonetheless, as the fourth largest producer in the country 
for the year as a whole. A total of 1,155 flasks of mercury was 
produced from 5,771 tons of ore, indicating a tenor of ore of 0.76 
percent recovered mercury. The ore was treated in the 80-ton 
Nichols-Herreshoff furnace at the mine. Early in 1949 the company 
stated: 

We have been maintaining a small maintenance crew to prevent complete loss 
of the underground workings but we cannot continue this expense for long without 
n evidence that it will again be profitable to produce mercury in the United 

es. 
A small output came from another property in Humboldt County. 

A small production came from a property in Pershing County in 
1948. 

Oregon.—Contrary to the trend in all other mercury-producing 
States, Oregon produced 14 percent more mercury in 1948 than in 
1947. The Bonanza mine of Bonanza Mines, Inc., Sutherlin district, 
Douglas County, is the only property known to have produced in 
1948 and, consequently, is entirely responsible for the gain. Output 
of 1,351 flasks of mercury, from treatment of 8,119 tons of ore in a 
Gould rotary furnace, indicated a tenor of 0.63 percent recovered 
mercury. Bonanza ranked third among mercury-producing prop- 
erties in 1948 and was one of only two large mines operating at the 
year end. 

The Amity Mining Co., operator of the Amity mine, Ochoco 
district, Crook County, reported completion during the year of a 
25-ton Nichols-Herreshoff furnace but no production of mercury. 
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CONSUMPTION AND USES 


Consumption of mercury increased 30 percent in 1948 to a record 
high peacetime rate; in only three war years—1942, 1943, and 1945— 
was use of the metal greater. Features of the mercury market were 
the construction late in 1947 and early in 1948 of two chlorine and 
caustic soda plants and the withdrawal from supplies of large quanti- 
ties of metal for these plants during the second quarter of 1948. The 
mercury for these installations—at Syracuse, N. Y., and Wyandotte, 
Mich.—is covered by “Other” in the tabulation that follows. During 
1948 mercury was accumulated for use in three boiler plants under 
construction at Portsmouth, N. H., Pittsfield, Mass., and Hartford, 
Conn. (a replacement plant). The accumulated mercury for the two 
new plants will remain a part of industry inventories until the latter 
part of 1949. Much of the metal for the Hartford plant was reclaimed 
from the earlier plant at that location. The part of the metal that 
was reclaimed will not be considered as consumption in the records for 
1949 to avoid duplication. This Hartford plant was put into opera- 
tion in January 1949. Other than the new chlorine and caustic soda 
plants, the greatest expansion in use of mercury in 1948 was for agri- 
cultural purposes. The rise of 25 percent in 1948 followed a gain of 
79 percent in 1947. The new mercury cell failed to require antici- 
pated expanded quantities of metal, and the total for electrical 
manufactures, which includes the new cell, declined 4 percent com- 
pared with 1947. Makers of the mercury cell continued their efforts 
to perfect manufacturing techniques, to develop improved structures, 
and to reduce costs. As stated in previous reports of this series, a 
low price for mercury is claimed to be essential if the cell is to establish 
and maintain a place as one of the important uses of mercury. 

The Hartford installation, in the South Meadow Station of the 
Hartford Electric Light Co., is the first mercury-unit power-plant 
equipment placed in operation since before World War II. Designed 
and supplied by the General Electric Co., the equipment uses mercury 
vapor at 113 pounds per square inch gage at 945? F. to drive a mercury 
turbine at 720 r. p. m. The unit generates 15,000 kw. while also 
supplying about 200,000 pounds of steam per hour at 400 p.s.i.g. at 
700° F. to drive existing steam turbines. The system combines the 
mercury-vapor cycle and a steam cycle into a binary system for 
producing power from fuel with greater thermal economy than is 
possible with the steam cycle alone. The mercury-steam cycle con- 
sists of a mercury boiler, in which liquid mercury is vaporized at & 
comparatively low pressure; a mercury turbine, powered by the vapor- 
ized mercury; & generator, driven by the mercury turbine: and a 
mercury-condenser boiler, where the heat given up by the condensing 
mercury is used to convert water to steam, which is used to drive the 
existing steam turbines. The new installation replaces a smaller unit 
that had been in service 20 years, the first large mercury unit installed 
in this country. 

À new organic mercury compound, & combination of phenyl mer- 
cury chloride and acetate in a completely soluble dry, powdered form, 
suggested for insecticidal and fungicidal uses, is said ? to be stable, to 


! Oil, Paint & Drug Reporter, vol. 155, No. 8 Feb. 21, 1949, p. 56. 
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Mercury consumed in the United States, 1947-48, in flasks of 76 pounds 


Use 1947 1948 Use 1947 1948 
Pharmaceuticals.................. 3, 047 3,382 || Electrical apparatus. ............. 16,763 | 16,47" 
Dental preparations.............. 785 994 || Industrial and control instru- 

Fulminate for munitions and (LEE 15,394 | 15,653 
blasting caps................... 523 441 || Amalgamation.................-- 138 143 

Agriculture......................- 5,617 7,048 || General laboratory ..............- 333 442 

Antifouling paint................. 760 996 || Redistilled....................... 14,689 | !6, 499 

Electrolytic preparation of chlo- A Mp 1,761 | 10,116 
rine and caustic soda........... 693 806 

Cotalvsta 0-2022. .-------- 5, 078 3, 262 35, 581 | 46, 253 


! A partial break-down of the “'redistilled” classification showed 52 percent was for instruments, 10 per- 
cent for dental preparations, und 22 percent for electrical apparatus in 1947 and 53, 16 and 16 perce.it, re- 
spectively, in 1948. 


Mercury consumed in the United States, 1941—45, by months, and 1946-48, by 
quarters, in flasks of 76 pounds 


Month 1941 1942 1943 1944 1945 1946 1947 1948 
January AAA 2,900 | 3,800 | 4,50 | 3,400 | 5,200 
Februsrg. ao. 4, 700 3, 000 4, 700 3, 700 5, 100 6, 800 9, 000 10, 000 
OPC) us locis c ood wIemvoSD 4, 3, 500 4, 900 3, 600 6, 100 
x e emet ass 3, 3, 600 5,500 | 3, 200 7,500 
EE 3,500 | 4,200 | 5,600 | 3,100 | 8,90 |} 8,100 | 8,500 | 15,700 
A A sre eee i 3,300 | 3,700 | 4,700 | 3,400 | 8,500 
JOY careers A O cicius 3, 3,200 | 4,700 | 3,000 | 6,60 
O A A 3, 600 3, 700 4, 900 3, 900 5, 300 7, 400 7,700 9, 400 
September. ......................... 3, 700 4, 100 4, 100 3, 900 3, 100 
October- A A 4,800 | 6,200 | 3,800 | 3,900 | 3,100 
November... 3,900 | 6,200 3, 900 3, 900 2, 500 8,900 | 9,900 10, 300 
December........................... : 4,500 | 3,200 | 3,900 | 2,000 
Total: Preliminary. ........... } 63, 900 | 31,200 | 35,100 | 45,400 
IEA RA 44,800 | 49,700 | 54,500 | 42, 900 (62 429 | 31,552 | 35, 681 | 46,253 


be amenable to indefinite storage, to be easy to handle, and to be un- 
affected by climatic conditions. 

A new type of mercury manometer which, according to report,* can 
operate at 1,500 pounds per square inch working pressure and is avail- 
able in ranges of 10-400 inches of water. It is built for use on indi- 
cating, recording, or controlling instruments. Two manometers can 
be mounted on a single case for recording two flows or ratio flow 
control. 

A new method of transforming bluish-white mercury light into a 
warmer color without sacrificing high efficiency was recently dis- 
closed. It was predicted that the lamp would expand the use of 
high-intensity mercury lighting, since in most places warmer colors 
of light are desirable. Lighting television and movie studios and 
general lighting of certain factories, sports areas, and other places 
were given as prospective uses. 

A number of other articles regarding the use of mercury in lamps 
were published * during the year, some of which are listed. 

According to a recent report,’ the Monsanto Chemical Co. made a 

1 Chemical Industries, vol. 62, No. 6, December 1948, p. 908. 
$ American Metal Market, vol. 55, No. 237, Dec. 11, 1918, p. 3. 
* Beggs, E. W., Applications of Mercury-Vapor Lamps: Westinghouse Eng., vol. 8, March 1948, pp. 52-56. 

Rowten, D. W., Evolution of Mercury Vapor Street Lighting: Illuminating Eng., vol. 43, March 1948, 
pp. 290-313. New Lamps Reduce Costs: Elec. World, vol. 129, Apr. 10, 1948, pp. 112-113. 

Carlson, F. E., New Developments in Mercury Lamps for Studio Lighting: jour. Soc. Mot. Pic. Eng., 


vol. 50, February 1948, pp. 122-138. 
? Oil, Paint & Drug Reporter, vol. 154, No. 15, Oct. 11, 1948, p. 45. 
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tentative arrangement with an Italian company for the use and sale 
of the De Nora mercury cell for the manufacture of chlorine, caustic 
soda, and hydrogen. 

A discussion of diaphragm and mercury cells was recently published.’ 


STOCKS 


Industry inventories of mercury expanded sharply in 1948. Much 
of the gain was caused by &ccumulation of metal for use in new mer- 
cury boiler plants, and the anticipated completion of these plants— 
one in January and two in the latter part of 1949—will cause a note- 
worthy reduction in the stocks. Data on mercury held in the Gov- 
ernment strategic stock pile are confidential; consequently, such 
stocks are not covered by the accompanying table. 


Stocks of mercury in hands of producers, consumers and dealers, and Office of 
Metals Reserve, 1944—48, in flasks of 76 pounds 


Consul mers 


Office of 
M 


Producers ! 


End of year 


e ep e oo mp mm mm rm wm mm e zm mm zm em ep mm mp rm wm mm pr vm mm mm mr mz mp o mm mm mm mp ———— 


can mm wm wm mp mm mm o mm e mp rr mm mm mp o mp ep mm mm em mm e mm mm e mm e mm mm mm mm mm mm mp mm mp ns e 


e mp eme me mmm mm mm mm mm mp mm mm mmm ë O UDI | By bf Jeo wee mem em esoe e o 


1 Operators that account for roughly 95 percent of output, 


PRICES 


The downtrend in mercury quotations generally in progress since 
March 1945 continued through May, when the monthly average was 
$74.16 a flask, or the lowest in almost 10 years. Gradual strength- 
ening took place after May and continued until the latter part of 
December, when the Spanish-Italian cartel boosted its price $14 a 
flask and the New York quotation was raised similarly. In the final 
week of the year, the domestic quotation was $90-93 a flask, or 
about the level that prevailed in November 1946. The cartel price 
advance came at a time when the domestic mining industry virtually 
had collapsed. More than one market commentator remarked that 
evidently the amount of the price rise was what the market was ex- 
pected to bear without reviving the United States mining industry. 

The report of this series for 1947 pointed out that the downtrend 
in mercury prices was in contrast to price movements in general. 
The average price for mercury in 1948 was the lowest since 1938. 
The Bureau of Labor Statistics index price for all commodities, 
meanwhile, including many items affecting cost of producing mer- 
cury, has more than doubled, causing the $76.49 average price for 
1948 to represent closer to $38 in terms of prewar purchasing power. 
Early in 1948, S. H. Williston, vice president of the Cordero Mining 
Co., in commenting on the intavorable price-cost relationship before 


3 Industrial and Engineering Chemistry, Modern Production of Chlorine and Caustic Soda, A stafi- 
industry collaborative report: Vol. 40, No. 11, Nov. 1948, pp. 2002-2010. 
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the National Resources Subcommittee of the Senate Interior and 
Insular Affairs Committee, Denver, Colo., February 3, 1948, stated: 

* * * [t is quite safe to say that the industry as a whole is losing money. 
It is equally safe to say that no individual mine could show a profit if it were to 
carry on anything approaching normal exploration and development work. It 


is my opinion, although I cannot be certain, that no mercury mine in operation 
in the United States today is making a profit. * * * 


There is a tariff on mercury of 25 cents a pound, or $19 a flask of 
76 pounds. Normally, therefore, there is a price differential favoring 
the New York market as compared with foreign markets. During 
World War II, however, the differential almost invariably favored 
foreign markets. In December 1946 a small excess of New York 
over London was resumed; and since May 1947 the ldifferential in 
favor of the New York market has been similar to the prewar years, 
at no time, however, amounting to the full tariff. 


Average monthly prices per flask (76 pounds) of mercury at New York and 
London, and excess of New York price over London price, 1946-48 


1946 1047 1948 


xce 1 £ LAC CS 
Month Excess Excess Excess 


New Lon- . RS 
York! | don? York York!| don? York York ! | don 2 York 


London London London 

January.............. $104.81 |$126.06 | 3 $21.25 | $85.00 | $83. 61 $4.39 | $78.31 | $44. 49 $13. 82 
February............. 102. 73 | 126.06 3 23.33 | 86.88 | 83.57 3.29 | 76.41 61. 50 11.91 
March.............. ..| 103. 92 | 126. 06 322.14 | 86.85 | 83.57 3.28 | 76.00 | 6450 11. 50 
ADU. su coc rec 102. 46 | 126. 05 327.59 | 85.77 | 82.57 2.20 | 75.46 | 61.50 10. 06 
ENER 101.00 | 126.04 325.04 84. 46 77.81 6. 65 74. 16 63. 69 10. 47 
JUNG A xe 99. 40 | 126.05 326.65 84. 00 69. 17 14. 83 76.00 G0. 47 15. 43 
Jüly cece os ete eee 98.31 | 126.05 327.74 | 84.00 | 69.17 14.83 | 75.42 | 00.47 14. 95 
August..............- 97. 56 | 126.05 328.49 | 84.00 7.28 16.7 75.00 | 60.47 14. 8 
September............| 96.00 | 128, 04 3530.04 | 81.64 | 64.48 17.16 | 75.04 | 60.47 14. 57 
October............... 95.19 | 126.00 3 30. 81 RO. 60 64. 50 16. 19 76.00 60. 47 15. 53 
Novembor............ 89. 39 | 100. 57 311,18 19. 64 64. 49 15. 15 77.91 60. 47 17.44 
December............ 88.12| 83.61 4. 51 79. 00 64. 50 14. 50 82.15| 63.7 18. 40 

Average........ 98. 24 | 120. 39 322.15 | 83.7 73. 02 10.72 | 76.49 | 62.35 14. 14 


! Engineering and Mining Journal, New York. 


3 Mining Journal (London) prices in terms of pounds sterling are converted to American dollars by using 
average rates of exchange recorded by Federal Reserve Board. 
3 London excess. 


The British quotation was £16 Os. Od. from the latter part of August 
1947 through the third week in May 1948, falling thereafter to 
£15 Os. Od. andremaining at that level until the last days of December, 
when it was raised to £18 5s. Od. 

The year-end price mark-up of the cartel was $14 a flask to $70 
a flask ex European ports, or about $72.50 in bond in the United 
States. With the $19 tariff the quoted price was equivalent to 


about $91.50. 
FOREIGN TRADE ? 


Imports.—Receipts of mercury for consumption in the United 
States in 1948 were almost 2% times those in 1947 and were slightly 
more than 3% times the average annual entries in the 10-year period 
1930-39; in only three earlier years (1945, 1943, and 1942) had imports 


* Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U a Department of Commerce. 
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been larger. Much more metal was received from abroad in 1948 
than was required to dE the reduced domestic production 
in filling consumption (which was substantially above prewar rates), 
resulting in augmented inventories. This situation indicates that 
need for United States currency in foreign countries was a greater 
motive in the expanded shipments of metal to the United States than 
United States demand for mercury. 

General imports, which are a better measure of metal actually 
arriving in the country in a given period than imports for consumption, 
amounted to 41,732 flasks in 1948, or more than four times the 10,228 
flasks received in 1947. Of the 1948 imports (comparisons with 1947 
in parentheses), 27,114 (2,161) flasks came from Spain, 4,994 (1,516) 
from Italy, 4,063 (1,824) from Mexico, 3,746 (3,107) from Japan, 
1,691 (1,500) from Yugoslavia, 75 (none) from Sweden, 49 (none) 
from the United Kingdom, and none (120) from Chile. Doubtless 
the quantities credited to Sweden and the United Kingdom are 
reexports. 

Of ‘imports for consumption’’—31,951 (13,008) flasks —which in- 
clude imports for immediate consumption plus withdrawals from 
warehouse for consumption, 19,384 (3,498) were from Spain, 3,947 
(2,900) from Italy, 3,675 (3,107) from Japan, 3,489 (1,783) from 
Mexico, 1,256 (1,400) from Yugoslavia, 200 (none) from Czecho- 
slovakia, none (270) from Chile, and none (50) from Canada. 


Mercury imported for consumption in the United States, 1944-48 


[U. S. Department of Commerce] 


1944 1915 1946 
Country SS a == SSS SSS 
Pounds Value Pounds Value Pounds Value 


——— | ER EE) | A — —— — —— 


SILO AAA eI asus 118, 906 $337, 177 130, 720 $237, 175 2 
Ch il y ` 
Czechoslovakia 


1947 1948 
Country 
Pounds Value Pounds Value 

CONIL a ta 1 3, 801 $2, 783 2 $ 
¡A A A AS IIA 20, 536 17, 504 ,..... A AA 
di SA AA GE 15, 212 9, 920 
TIONGUIAS A A A E ASA ARA AA 
AAA A A NEEN 220, 352 180, 336 299, 983 205, 735 
JAVON alu a REESE E e eu ELE EU 230, 161 251, 899 279, 326 175, 460 
ARCA e SE 135, 521 103, 015 265, 140 179, 266 
Peri A E EH OO AAA AMA 
Spalio d v A A A eg URN 265, 843 201, 766 1,473, 137 931, 201 
X UBOSIA TEE 106, 400 71, 400 95, 443 65, 273 
Total: Pounds.............-....-... A ! 988, 614 828, 7 2, 428, 248 1, 566, 859 
FASES ci anios 1 13,008 |............ Jl VSL 1l 


! Revised figure. 
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Imports of mercury compounds generally are insignificant; none 
was reported in 1948. 

Exports.—Of the exports of 786 flasks (884 in 1947), 259 (28) went 
to Austria, 230 (92) to Canada, 81 (25) to Venezuela, 32 (less?than X) 
to Belgian Congo, 31 (31) to Colombia, 28 (53) to Brazil, 17 (10) to 
Cuba, 15 (none) to Korea, and the remainder in smaller quantities to 
22 other countries. 


Mercury exported from the United States, 1944—48 
[U. 8. Department of Commerce] 


Flasks of 
Pounds 76 pounds 


me e eege eeesel Ols VUI | 8 41£«^7 | Gb aed, BOER |] Rf wm vm zm bm vw o rr rr 


we e ee eege e e e = 


Reexports amounted to 921 flasks in 1948 (a drop from 3,095 in 
1947) and were destined chiefly as follows: 416 (1,405) to Canada, 349 
(71) to Brazil, 45 (22) to Curacao, 33 (51) to Belgium, 27 (31) to 
Colombia, and 19 (12) to Saudi Arabia; the remainder went to seven 
other countries. 


WORLD REVIEW 


Available data for 1948 indicate that production declined markedly 
in that year owing to lower outputs in all leading mercury-producing 
areas. Despite the fact that less metal was produced, more mercury 
than needed was available owing to large stocks on hand at the 
beginning of the year. 

Germany.—One of the chief world consumers before the end of 
World War 11, Germany not only ceased to purchase after the war but 
added some metal on hand to world markets. According to the Metal 
Bulletin of January 21, 1949, the first Spanish delivery to Germany, 
amounting to 150 metric tons (nearly 4,400 flasks), had just left 
Barcelona. The delivery was being made, it was stated, under the 
trade agreement, concluded recently, between Spain and Western 
Germany. 

Italy.— Unsatisfactory conditions for the sale of Italian mercury 
caused the Italian Government to take steps aimed at alleviating the 
problem.” The reports stated that the Treasury duty of 500 lire per 
flask on quicksilver and of 13 lire per kilogram on ore, to which levels 
it was reduced in July 1947, had been abolished. The Government 
was said to have promised to represent fully the industry's interests 
within existing trade agreements, as well as at all forthcoming foreign 
trade negotiations. Efforts were made to obtain credits for the mines 
and more favorable treatment as regards taxes and transportation fees. 

Production in Italy was reduced sharply as the year progressed. 

Spain.—The history of the Almaden mine was summarized recent- 
ly." Theauthor said that, after more than 20 centuries of exploitation, 

1% Metal Bulletin (London), No. 3313, Aug. 6, 1948, p. 17. Mining Journal (London), Italian Mercury 
Crisis: Vol. 231, No. 5903, Oct. 9, 1948, p. 740. 


ice eee Evan, Almaden, World's Greatest Mercury Mine: Min. and Met., vol. 29, No. 493, January 
» Pp. 6-9. 
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World production of mercury, 1941-48, by countries, in flasks of 34.5 kilograms 
(76 pounds) ! 


[Compiled by B. B. Mitchell] 


Country ! 1941 1942 1943 1944 1945 1946 1947 1948 
Ala el eas 147 121 146 165 326 340 348 377 
Australia: 
New South Wales............... 1 QU) A E FRE eee! PA DEER 
Oueenzlapnd. 15 15 y A A: A EPA (3) a 
AOSTA cocoa dao (2) Q) (9 ($) (?) (3) (3) 6 
Bolivia (exports) A PA MMMM 51 2 > E OA (3) 3) 
A A A E 7,057 | 13,630 | 22,240 | 9,682 |........|........]-..-....]----...- 
¡AAA A A 1,305 2, 256 2, 563 1, 181 862 827 445 359 
China A etu 2,756 | 4,2083 | 3,133 3,510 1,828 1, 189 200 290 
Czechoslovakia.. -2-200 --------- (3) (3) (3) (3 (3) 4 768 
¡CIN -000-00 899 493 |6 73, 480 |6 73, 480 (D ober (3) ) 
Italy AA ux Rm E iE 94, 161 | 75,021 | 58,004 | 28, 704 | 25,410 | 50,822 | 53, 984 | 39,000 
Japan EE 4,323 5,197 6, 706 7,096 | 3,139 1, 361 1, 619 1, 526 
Mello... RA 23, 137 | 32, 443 | 28,321 | 26,063 | 16, 443 | 11,661 9, 700 4, 786 
New Zealand.. L L 73 1 93 ol "ai A 3) 
o A S 145 326 152 209 PP PA 
Rumen O IS, ÓN 21 176 (3) VH (3) (3) (3) 
Southern Rhodesala -0-20--- 2 3 3) ME A A A A E 
A A A 86, 473 | 72, 288 | 47,756 | 34,349 | 40, 694 | 41,801 | 55, 608 VW 
A 5 KEE 2b qo XE PRA AAA 3 
TuniSiS ae 88 3 A AA etm. chen: 6) 
Türkey l olo zl euiocoas reso orniga 354 271 186 97 158 J... 98 3) 
Union of South Africa............... 204 79 1,189 1,192 852 Ft: WW O DEEN 
United States. ............. LLL... 44, 921 | 50,846 | 51,929 | 37,688 | 30,763 | 25, 348 | 23, 244 14, 388 
x ugoslivia EE A EE, WEE GEN A EA (3) (3) (3) 
TO e 275, 000 |265, 000 |236, 000 |163, 000 |131, 000 |144, 000 |164, 000 | 120, 000 


1 Mercury is also produced in Korea (Chosen) and U. 8. 8. R., but production data are not available; 
estimates by senior author of chapter included in the total. 

3 Less than 1 flask. 

3 Data not yet available; estimates by senlor author of chapter included in the total. 

4 Included with Germany. 

5 Byproduct of pyrites production in Slovakia only. 

* Includes Austria. 

! Estimate. 

* Preliminary. 

* Data revised In some instances to represent production rather than shipments. 

% Output of Idria mine included with Italy through 1945. 


intensive throughout the last 4, ore from Almaden is about five times 
as rich as that of its closest competitor. Over 228,000 tons of metal, 
not allowing for production of the Romans, Visigoths, and Moors, is es- 
timated to have been produced. Ore occurrence and reserves were 
described as follows: 


* * * The ore-bearing veins are three; the principal and most productive 
is the San Pedro-San Diego, seven to nine meters wide; the San Francisco, four 
meters; and the San Nicolas, three meters, where seen on the lower levels. They 
are separated by ten tq twenty meters of barren slate. The strike is west northwest 
and the dip ranges from vertical to 70? N. Vein material is massive recemented 
quartzite breccia. 

Silicification and movement along the fault preceded and accompanied deposi- 
tion of ore, which followed the fresh fracture planes and penetrated the less silicified 
sandstones in their process of becoming quartzites. Rich zones of one to three 
meters' width, of a deep red hue, occur in mid-vein, tapering in values toward the 
walls. Mining activity, and apparently the richer mineral, is confined to a zone 
between two cross faults, of which the easterly one is well defined, with & twenty- 
meter horizontal throw. The west fault is irregular, echeloned, and in places is 
rather & sharp bend in the vein. Both are pre-mineral. This zone was about 200 
m long at the surface, but extended to 300 m at 200-m depth, and is only 110 m 
long on the fourteenth, or lowest working level, 400 m below the shaft collar. 

he great stopes of the middle levels are caved and inaccessible. Records show 
that ore hoisted was 20 to 25 percent grade, which must have entailed sorting in 
the stopes. Itis likely, therefore, that these stope fills contain a great deal of now 
valuable ore. From the twelfth down to the fourteenth levels, & distance of 50 m, 
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there is notable diminution of grade and vein width and the three veins converge. 
It appears probable that the oreshoot will bottom 50 m or so below the fourteenth 
level. The ore mineral is invariably cinnabar, rather coarsely crystalline, with 
free mercury in the richer ores oozing out and forming pools in tlie stopes. Pyrite. 
calcite, sericite, and barite are also found. 

In 1945, the visible proved reserves were enough for twenty years' operation at 
the current rate. Recent exploration beyond the end faults has disclosed consider- 
able ore. During the Fuggar lease, shallow workings extended some 6000 m beyond 
the east fault. in the fracture zone, so it is likely that & great deal of ore will be 
found adjoining these old workings beyond these faults. In the process of extract- 
ing it, the old stope fills may also be drawn. 

At Almadenejos, 11 km east of the mine, on the strike, an eight-meter vein is 
being explored with promising results. At Las Minetas, eighteen kilometers east 
of Almaden, is an old working with ruins of Bustamante furnaces, also on the 
strike. The Almaden reserve extends over a circle of 25 km radius with the San 
Teodoro shaft as a center. The mine is by no means depleted except as regards the 
fabulously rich ores once worked. On the other hand, statements that there are 
millions of tons are likewise inaccurate. The program of systematic exploration 
and development of new ore, recently undertaken by the Council, is definitely to 
assure a future ore supply. S $ 


United Kingdom.—Foreign trade data for the United Kingdom for 
1947 indicated that consumption of mercury was returning to prewar 
levels, and figures for 1948 marked continuation of the 1947 condition. 
Imports of mercury were 30,627 flasks in 1948 compared with 25,665 
flasks in 1947, reexports were 7,146 and 2,276 flasks, respectively, and 
net imports (a measure of consumption) were 23,481 and 23,389, 
flasks, respectively. 

The British quotation was £16 Os. 0d. from the latter part of August 
1947 through the third week in May 1948, falling thereafterto £15 Os. 
Od. It remained at the lower level until the last days in December, 
when it was raised to £18 5s. 0d. 

The Belfast, Ireland, mercury battery plant of P. R. Mallory & Co., 
Inc., was said to have made progress during 1948. 


Mica 


By JOSEPH C. ARUNDALE an E. M. TUCKER 


GENERAL SUMMARY 


OMESTIC production of sheet mica continued to decline dur- 
D ing 1948. The output of ground mica again reached a new 

record volume, and there was & shortage of high-grade scrap. 
The consumption of sheet, punch, film, and splittings declined. Re- 
ports were current of the development of several materials which are 
alternates or substitutes for mica in some uses. The synthesis of a 
fluorine-phlogopite type of mica &dvanced to the pilot-plant stage of 
production in & coordinated research program, and investigation of 
the commercial possibilities continued. 

A cooperative investigation of mica deposits in South Carolina 
was conducted by the State Research, Planning and Development 
Board and the Tennessee Valley Authority. Reports on mica deposits 
in Georgia ? and North Carolina ? and a report on methods for recov- 
ering scrap mica * were published during the year. 

Import duties on mica and certain mica products were reduced as 
a result of the General Agreement on Tariffs and Trade at Geneva. 

À mica-splitting machine was described by the National Bureau of 
Standards. 

Important new mica deposits in the Northern Territory of Australia 
were described. 


DOMESTIC PRODUCTION 


Sheet Mica.—The production of sheet and punch mica in the United 
States continued to decline in 1948, and a total of only 270,042 pounds 
was reported for the year. Of this total, North Carolina produced 
257,926 pounds. In compiling the statistics on domestic production 
of sheet mica, the Bureau of "Mines must depend largely on reports 
by purchasers because many small producers fail to report. The high 
cost of extracting and processing sheet mica is the ultimate cause of 
the depressed condition of the domestic sheet mica producing industry. 

The problems of the mica industry were discussed.’ 

1 Ceramic Industry, vol. 51, No. 2, August 1948, p. 30. 
? Beck, W. A., Georgia Mica Spots: Bureau of Mines Rept. of Investieations 4239, 1948, 29 p 


p. 
3 Dahners, L. A., and McIntosh, F. K., North Carolina Mica Spots: Bureau of Mines Rept. of Investiga- 
tions 4241, 1948, 16 pp 


4 Munson, G. A., and Clarke, F. F., Studies on Methods for Recovering Scrap Mica from Pegmatite of 
the Black Hills, South Dakota: Bureau of Mines Rept. of Investigations 4190, 1948, 26 pp. 


3 Sharp, J. Wray, Mica Industry Problems: Min. Cong. Jour., vol. 34, No. 8, August 1948, pp. 48-51. 
801 
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Salient statistics of the mica industry in the United States, 1944-48 


1944 1945 1946 1947 1948 
Domestic mica sold or used by producers: 
Total uncut sheet and punch: 
Pounds... ..----- ade 1,52, 313 1, 208, 587 1, 078, 867 415, 589 270, 042 
A A ee $3, 262, 711 $737. 342 $217, 955 $116, 110 $45, 940 
A Average per pound.............. $2. 14 $0. 57 $0. 20 $0. 28 $0. 17 
cra 
Short ur DEE 51, 727 41, 060 53, 602 49, 797 52,157 
ehr AA $1, 089, 072 $812. 322 | $1,041, 423 | $1,095. 578 | $1,091, 698 
Average per pound.............. 05 $19. 78 19. 43 $20. 93 
Total sheet and scrap: ! 
Short tons..................-...... 52, 489 41, 709 54, 141 50, 005 52, 202 
bio VE $4, 351,783 | $1, 549, 664 | $1, 259, 378 | $1,211,688 | $1, 137, 638 
Total ground: ! 
Short ong... e 52. 713 51, 806 62. 113 64, 540 64, 642 
dh RA $1, 914, 709 | $1, 995, 969 | $2, 516, 018 | $2, 967, 713 | $3, 232, 632 
Consum tion of splittings: 
q SE 8, 816, 965 7,897,402 | 7,815,989 | 9, 309, 981 7,917, 365 
Vd AAA AAA $4, 657, 730 | $3. 415, 696 | $4. 259, 478 | $6. 680, 753 $6, 300, 581 
Imports for consumption: 
Total uncut sheet and punch: 
POUNGS coca 5, 032, 983 4, 208, 130 | 4, 499, 672 1, 754, 419 2, 829, 335 
B O EEN $3, 921, 078 | $4, 148, 737 | $2, 288, 897 | $1, 150, 958 $2, 477, 598 
Short tll AAA A 2, 412 3, 612 6, 207 5, 109 7,124 
O A Se $32, 688 $41, 950 $75, 846 $66, 408 $107, 540 
Total sheet and scrap 
Short Long... e 4. 929 5. 716 8, 457 5. 986 8, 539 
A AE A $3, 953, 766 | $4, 190, 687 |2 $2, 364, 743 | $1, 217,366 | $2, 585, 138 
ufactured: 
Bhort AAA 2,314 3, 695 5, 487 5, 699 9, 357 
V G06 CA A esi $3, 707, 718 | $2, 173, 133 | $4, 754, 583 | $6, 251, 613 | $12, 960. 918 
TO pore 
Ort AAA 7, 243 9, 411 13, 944 11, 685 17, 896 
Value EE $7, 661, 484 | $6, 363, 820 |2$7, 119, 326 | $7, 468, 979 | $15, 546, 056 
eer ie class of mica): 
ER a 619 981 1, 542 1, 493 1, 403 
Value (o da $526, 824 $377, 473 $709, 109 $970, 326 $720, 359 


1 Includes mica recovered from kaolin and mica schists as follows: 1944, 22,107 tons, $485,507; 1945, 15,046 
tons, $324,515; 1946, 15,197 tons, $290,540; 1947, 14,598 tons, $385,833. The Bureau of Mines is not at liberty 
to publish the corresponding figure for 1948. 

3 Revised figure. 


Scrap Mica.— Domestic production of scrap mica in 1948 totaled 
52,157 short tons valued at $1,091,698. "This figure includes mine 
scrap, mica reclaimed as a byproduct of kaolin washing, and mica 
recovered from schist. A shortage of domestic high-grade scrap 
from which the better grades of ground mica are produced made it 
necessary for grinders to import large quantities of scrap, principally 
from India. 

An article was published summarizing the history of the mica 
industry in New Mexico and describing the mining and milling methods 
being tested. This new procedure involves underground mining of a 
pegmatite from wall to wall, and the material is milled for the recovery 
of scrap mica only.* 


* Jahns, Richard H., Milling tI proves Northern New Mexico Scrap-Mica Outlook; Eng. and Min. Jour., 
vol. 149, No. 5, May 1948, pp. 96-100. 
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Scrap and reclaimed mica sold or used by producers in the United States, 1935-39 
(average) and 1944-48 


Scrap Reclaimed Total 


Short tons Value Short tons Value Short tons Value 


eege CO E 13, 582 $168, 688 8, 404 $116, 824 21, 986 $285, 512 


uS CHO RCRUM EN 29, 620 603, 505 22, 107 485, 567 51,727 | 1,089,072 
¡vas to dana eat 26, 014 487, 807 15, 046 324, 515 41, 060 812, 322 
TT NIMM NONE QNM, 38, 405 750, 883 15, 197 290, 540 53,602 | 1,041,423 
TEEN 35, 199 709,745 14, 598 385, 833 49,797 | 1,095,578 
EES (1) (1) (1) (1) 52,157 | 1,091,698 


R 


al E 
1947 i 


FIGURE 1.—Scrap and ground mica sold ín the United States, 1923-48, 
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Ground Mica.—Domestic production of 64,642 short tons of ground 
mica valued at $3,232,632 was a new record. In the accompanying 
table, production is shown for both wet and dry processes. 

The Wet Ground Mica Association, Inc., 420 Lexington Avenue, 
New York 17, N. Y., is reported to have retained the Centro Research 
Laboratories, Inc., ‘Briarcliff Manor, N. Y., to conduct a research 
program to develop new and improved methods of utilizing the special 
characteristics of wet-ground mica.’ 

The Diamond Mica Co. began production of wet-ground mica at 
its new modern grinding plant at Sonics Pine, N. C., utilizin local 
scrap mica. The process was described in considerable detail. 


? Chemical and Engineering News, vol. 26, No. 32, Aug. 9, 1948, pp. 2363-2364. 
! Engineering and Mining Journal, vol. 149 No. 6, June 1948, pp. 86-88. 
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National Grinding Corp. procured & permit to erect a plant near 
Lawrence, Colo. The mica to be ground probably will be obtained 
from mines being developed between Grand Junction and Glade 
Park, Colo.? Consolidated Feldspar Corp. completed a new plant at 
Parkdale, Colo., where mica will be recovered as a byproduct in the 
flotation of feldspar.” 

The Mica Co. of Canada announced the transfer of its operations 
at Massena, N. Y., to Newport News, Va. The move was made to 
bring the plants closer to seaport facilities, as much of the material 
used comes from India and Madagascar." 

The Rubber Asphalt Co., Los Angeles, Calif., announced plans to 
erect a mill in which mica from company mines in New Mexico will 
be both wet- and dry-ground.” 


Ground mica (including mica from kaolin and schist) sold by producers in the 
United States, 1944-48, by methods of grinding 


Dry-ground Wet-ground Total 


Short tons Value Short tons Value Short tons Value 


aat A 47,023 | $1, 382, 147 5, 690 $532, 562 52,713 | $1,914, 709 
Le E 43, 686 8, 120 752, 894 51, 806 1, 905, 969 
A A UULUS 53, 908 582, 8, 205 933, 044 62, 113 2, 516, 018 
Ee 55, 731 , (6 S, 800 | 1,114,945 64, 540 2, 967, 713 
IT WE 55, 494 5,6 9,148 | 1,197,014 64, 642 3, 232, 632 


CONSUMPTION 


Sheet, Punch, and Film Mica.—The consumption of sheet, punch 
and film mica continued to decline, as the accompanying table shows. 
Some of the decrease may be ascribed to reduced demand for house- 
hold electrical appliances and other electrical equipment, of which 
this material is a component, but increasing use of alternate or sub- 
stitute insulating materials, such as fiber glass, ceramics, and plastics, 
undoubtedly accounts for a portion. Certain grades and classes of 
block and film were acquired for the National Strategic Stock Pile. 


Production of sheet and punch mica and apparent consumption of sheet and 
punch mica and mica splittings in the United States, 1937-48, in pounds 


Apparent " Apparent 
HE, consump- PU consump- 
tion tion 

1, 694, 538 3, 448, 199 17, 296, 196 
939, 507 44 1, 523, 313 15, 185, 998 
813, 708 1, 208, 587 13, 310, 700 
1, 625, 437 (E 1,078, 867 13, 282, 337 
2. 666, 453 | 415, 589 11, 302, 644 
2,761, 844 12, 888, 273 270,042 | 11,009,970 


* Rock Products, vol. 51, No. 12, December 1948, p. 81. 

19 Engineering and Mining Journal, vol. 149, No. 9, September 1948, p. 122. 
n Rock Products, vol. 51, No. 9, September 1948, p. 65. 

1% Engineering and Mining Journal, vol. 149, No. 6, June 1948, p. 133. 
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FIGURE 2.—Block mica and splittings imported for consumption in the United States and sales of domestic 
sheet and punch mica, 1932-48. 


Consumption of block and film muscovite and phlogopite mica in the United 
States in 1948, in pounds ! 


Type 'Total 
Muscovite: 
Clear and Sg BERI a ia 1, 720 
|i 4d 0 IRE IN SA DEENEN - 


1 Partly estimated. 


Mica Splittings.—Consumption of mica splittings in the United 
States in 1948, as reported by consumers, totaled 7,917,365 pounds 
valued at $6,300,581. This was a decrease from the previous year of 
approximately 15 percent in pounds consumed, but the increase in 
price of splittings left the total value of consumption only slightly less 
than the previous year. A sharp reduction in stocks was reported, 
most of which was in muscovite splittings and apparently indicates 
the determination of domestic consumers to resist the prevailing high 
prices of Indian Geen Splittings also were being acquired during 
the year for the National Strategic Stock Pile. 
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Built-Up Mica.— Built-up mica products in 1948 were characterized 
by & substantial decrease in consumption and a sharp increase in value. 
This decrease in consumption reflected the softening of demand for 
many types of industrial electrical equipment of which these products 
are components, and the use of alternate materials. Since mica is the 
component of chief value in built-up mica products, the increased value 
is attributable to the increased cost of splittings. 


Built-up mica produced in the United States, 1946-48, by kinds of product 


1946 1947 
Product 
Pounds Value Pounds Value 
Molding plate................. 1, 742, 835 1, 660, 883 
Segment plate...............- 1, 860, 173 480 1, 920, 875 
Heater plate. `... 685, 580 1, 248, 401 
Flexible (cold)................ 553, 27 746, 600 677, 801 
All other (tape, etei 1, 644, 693 | 3,732,906 | 1,388, 094 
Total. si oral 6, 486, 555 | 10, 285, 862 | 6, 896,114 | 11,413,045 


Ground Mica.—The roofing industry continued to be the largest 
consumer of ground mica, utilizing dry ground mica principally as a 
coating material. The paint industry consumes largely the finer and 
purer grades of both wet- and dry-ground mica. Growing acceptance 
of ground mica as a filler and binder in rubber products and as & mold 
dust in their manufacture has made the rubber industry an increasingly 
important consumer—more than one-fifth of the total went to this 
industry in 1948. Increascd tonnages were used in oil-well drilling and 
pipe-line enamels during the year. 


Ground mica (including mica from kaolin and schist) sold by producers in the 
United States to various industries, 1947—48 


1947 1948 > 
Industry 


Percent 
of total 


Short tons Value Short tons 


! Includes mica used for molded electric insulation, house insulation, Christmas-tree snow, manufacture 
of axle greases and oil, annealing, pipe-line enamel, oil-well drilling, welding, aud other purposes. 


MICA 809 
PRICES 


Prices received for domestic sheet and punch mica vary widely 
and are generally determined by direct negotiation between buyer 
and seller after agreement as to quality of particular lots. Hence, 
the following quotations from E&MJ Metal and Mineral Markets 
are largely nominal and represent the range of prices during 1948: 
North Carolina district, punch, 6 to 22 cents per pound, according to 
size and quality; sheet, 14 by 2 inches, 60 to 75 cents per pound; 
2 by 2 inches, 95 cents to $1.20; 2 by 3 inches, $1.35 to $1.65; 3 by 
3 inches, $1.80 to $2.10; 3 by 4 inches $2.25 to $2.65; 3 by 5 inches, 
$2.75 to $3.25; 4 by 6 inches, $3.50 to $4; 6 by 8 inches, $4 to $6. 

Prices for scrap ranged from $25 to $35 per short ton. Wet-ground 
mica sold at prices between $90 and $175 per ton and dry-ground 
between $32.50 and $80, depending on mesh size and quantity. 


FOREIGN TRADE ” 


Imports.—In 1948 imports of mica of all types totaled 17,896 short 
tons valued at $15,546,056 compared with 11,685 short tons valued 
at $7,468,979 in 1947. The largest single item imported was musco- 
vite splittings from India, which comprised nearly half the total ton- 
nage and represented three-fourths of the total value. The trade 
in nearly every type of mica increased over the previous year, with 
the exception of Alma from India. Brazil assumed the leading role 
in films and, as for several years, was the leading supplier of musco- 
vite block. 

The competition of the Brazilian mica industry has been the 
subject of & controversy in India for some time. For several ycars 
Brazilian block mica has been shipped to India for splitting and 
reexportation. During 1948 the Mica Advisory Committee estab- 
lished by the Indian Government recommended continuance of this 
practice.* However, on September 1, the Indian Ministry of Com- 
merce announced that no licenses for the imports of mica from Brazil 
or any other country would be issued in future.!* 

Substantial reduction of import duties on mica and mica manu- 
factures resulted in 1948 from the General Agreement on Tariffs 
and Trade, concluded at Geneva, Switzerland, October 30, 1947. 
The effective date regarding Indian mica was July 9, 1948, and for 
Brazilian mica July 31, 1948. 

9 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 


146 Engineering and Mining Journal, vol. 149, No. 10, October 1948, p. 147. 
H Mine and Quarry Engineering, vol. 14, No. 10, October 1948, pp. 294-295. 
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Mica imported for consumption in Ke em States, by kinds and by countries. 
in 


[U. 8. Department of Commerce] 


Unmanufactured 


Waste and scrap, valued not Untrimmed Other 
more than 5 cents per pound phlogopite 
mica from 


C - which To: 
oun rectangu 
píece exceed- A no Valued above 
Phlogopite ing ín size 1 rpound 15 cents 
by 2 inches D pe s. poun 
may be cut ad 
Pounds | Value | Pounds | Value | Pounds| Value | Pounds| Value | Pounds| Value 
Argenti... succ oce PA EE, EEN 143, 078/$13, 796} 355, 564| $210, 520 
¿a MAA De GE, EE, EE, WE, EE, A EECH 56 671 
Belgian Congo...-.| 06,252) $375)... see | se A A O A A ERA 
12:4 | AS AAN AS A A AP EE 179, 786 etn er oe tee 

British East Africa- ahaaa PAS) MN A A AE. PO ; 

anada. ......._._-}1, 874, 980| 20, 073|.-----...|.-....- 434, 429/977, 167 6, 000 204 087 
India...............|2, 688, 427| 16, 413|7, 600, 453/$58, 010|. |]... .|- -----.. |]. ----.- 208, 005| 712, 116 
Madagascar c EEN, A MA be etuer enc ERES pnma 66 
OS AAA GE IR EE E E, PA EE Ee 18, 639| 15,704 
tee EE, e, AS EA O AO A AO E 97 

y A AA ALAS EA RR A DEE 373 "yd AS AP 
Portuguese Guinea 

and Angola.......|.........]...---- 162, 211 A VE A EE 8,016 30,82 
Southern Rhodesia.j.....-20- WEE, WEE BEE ON ccc ceo E ld 5,029| 30,502 
Union of South 

Africa... 230,045} 1, 496/1, 596, 354] 10, 202 ....---]-------]--------|------- 22,713| 13,372 
United Kingdom. E e eege deeg ee RR cure 1, 218 61| 38,031| 147,387 

TS AAA E A, AN A sees iem RETE 219 187 


Total: 1948___|4, 889, 704| 38, 357'9, 359, 018] 69, 183| 434, 429| 77, 167| 330, 455| 35, 354/2, 064, 45112, 365, 077 
1947...,3, 229, 691| 23, 358,6, 987, 900, 43, 053| 305, 688| 57, 066| 186, 631| 21, 1491, 262, 100)1, 072, 743 


Manufactured—films and splittings 


Not cut or stamped to dimensions 


Cut orstampcd| Total films and 

Country Not above 1% 0,000 | Over 130,000 of | to dimensions splittings 
of an inch in an inch in 
thickness thickness 


Pounds | Value |Pounds| Value | Pounds} Value | Pounds | Value 


Argentina. ................--.- 61 31221. AO E WE $122 
Brazil- d usa casio 43, 795 39, 555| 220, $121, 678 164. 103 
andere eeneg 8, 478 5, 832 1501 ^ EE, E 6, 057 
Cëylol coos ose Scere ee 288 14 AAA. O AA EEN 87 
a M CREE 1. 500 [yide oM enc epe 597 
o eebe 21, 951 12-98 AAN EE A A 12. 281 
Indis lallus. een 15, 253, 547/11, 691, 390| 137, 874| 271, 803 
Modagnscar. --------- -0 56,037| 381, 470| 2,545 (0 A | ale "382, 219 
Mexico... --------- SE 26, 529 88.703] 5,409, 23, 446 135. 387 
Pakistan.. eege ee 1,875 A EA A GER 1, 045 
Union of South Africa... 8. 002 VT A VE, EH EE 2, 864 
United Kingdom............. 19, 985 7,792 24 30 11, 860 
Total: 1048... 16, 148, 048 12, 231, 738| 367, 052| 417,931] 28, 905} 63, 220,16, 544, 005.12, 712, 889 
19475. cacas 9, 075, 818, 5, 460, 243) 467, 548; 611, 995| 11, 128) 39,714) 9, 554, 494] 6, 111, 952 


See footnote at end of table. 
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Mica imported for consumption in the United States, by kinds and by countries, 
in 1948 !'—Continued 


Manufactured—other 
Manufactured— 
oe stamped JA mica mani.. 
mensions, actures of whic 
Country shape, or form ee e mica is the com- | Ground or pul- 


ponent material 
of chief value 


Pounds | Value | Pounds | Value | Pounds | Value | Pounds | Value 


M | M | ——— a” 


165 9 

1, 978, 795| 50, 439 

92,827| 87,370 1,427 16, CH $15, Ge A A 
162, 540| 161, 917 25, 698| 33, 204| 1,978, 960! 50, 769 
131, 776| 103, 118 3, 128| 1, 710, 090| 33, 415 


1 Changes for tables in Minerals Yearbook are as follows—Other: Valued above 15 cents per pound— 
1946, p. 793, Argentina, 452,872 pounds, $285,882; total, 2,652,929 pounds, $2,048,029. 1947, p. 789, British 
East Africa, 3,720 pounds, $16,763; United Kingdom, none. 


Exports.— The quantity of mica products exported from the United 
States in 1948 continued to decrease, although exports of ground mica 
were only slightly less than the previous year. A slight increase in 
exports of unmanufactured block and sheet is attributed to a marked 
increase in shipments to Canada. 


Mica and manufactures of mica exported from the United States in 1948, by 


countries 
(U. 8. Department of Commerce] 
Manufactured 
Unmanufactured 
Country Ground um pulver- Other 


Pounds Value Pounds Value | Pounds Value 


North America: 


CADA WEEN 282, 518 $5, 641 |1, 142, 102 $62, 954 56, 123 $104, 715 
CUS A AS cs EUR SD 11, 100 655 4, 902 , 287 
o EE AAA 6, 694 5, 556 41, 700 3, 658 14, 287 32, 656 
Panama, Republic of... lee 80, 000 1, 800 205 355 
Other North America................ ll ll 735 2, 397 
South America: 
Argantiliá-— AI AAA A 186, 100 7, 443 3, 240 5, 100 
EE, oe ecto tacita 4, 500 293 56, 150 2, 558 8, 350 22, 251 
211 AAA AAN AA MAA EA 6, 600 495 1,374 7, 487 
COM AM AO RA AA PM E 1, 361 3, 107 
POR EE EE AA IEA EE 875 2, 662 
A ARAN AR A A 99, 451 6, 926 1, 727 4, 230 
Other South Amerlen el ll ÓN 144 408 
Europe: 
A EA II S EE BEEN, E 11, 697 59, 125 
Belgium and Luzem bourg... LL 194, 600 14, 204 13, 442 54 
A AA AE A A 9, 798 28, 474 
o AR 500 O a as KEEN 436 1,015 
E AA A REN 36 153 5, 000 350 12, 300 43, 959 
Netherlands. MAA A PP 101, 000 7, 554 1, 112 4, 094 
Se KE EE Alec EE OA VE 3, 877 ], 704 
in EE on ode occu c A aA reu d 8, 800 572 1, 553 4, 049 
EA EE AR eue oak oe 111, 100 2, 392 3, 223 9, 832 
Switzerland... EE, EE EE 22, 000 1, 403 1, 920 1, 095 
United Kingdom AA AAA ARA AS A 6, 83 


Other Europo E A AA A E 850 
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Mica and manufactures of mica exported from the United States in 1948, by 
countries— Continued 


Manufactured 
Unmanufactured 
Country Groan or pulver- Other 
Pounds Value | Pounds | Value Pounds | Value 
Asia: 
CHING PTT cr AS A E A $10, 961 
India and Poktstan ...22-----.-- 64, 207 | $55,600 | 117, 500 $6, 523 5, 540 
A A oim S 1, 339 2,139 
Philippines, Republic ot... ll leen 3, 140 
Other ASA rca da cas 313 1; 339 A EE 2, 668 
Africa: 
WT A A s uc A AE, AE PA IP 758 
IM AAA A AO PA ENEE 464 
IE e AA ES A 8, 300 AAA A 
Union of South Afen... 57, 900 3, 304 3, 804 
Other Afrit. EE EE WEE, AA AA 857 
Oceania: New Zealand c c] c cc cc | LaL rss 12, 500 A A 
Total: 1048... ecc das 338, 768 68, 632 |2, 268, 403 | 124, 926 526, 801 
kr A OE 330, 900 76, 695 |2, 343,657 | 129,091 | 311,097 764, 540 


TECHNOLOGY 


The quality classification of mica long has depended mainly on 
visual tests and therefore is largely a matter of personal judgment of 
the examiner. Inadequate descriptions of impurities and imperfec- 
tions and the lack of standard techniques and methods of examining 
mica have caused considerable wastage of mica, monetary risk, and 
confusion to miners, dealers, fabricators, and users of mica. To meet 
the urgent need for universal standardization acceptable to all con- 
cerned, the American Society for Testing Materials was engaged in a 
project designed to provide sets of reference standards in the form of 
color negatives for use in classifying mica."® 

The National Bureau of Standards made available plans for a 
mechanical mica splitter that represents an important step forward in 
mica splitting. It is reported that an untrained operator can produce 
60 films per minute with this machine, whereas the average rate of 
hand splitting is 15 to 20 films per minute.” 

It was announced that synthetic mica of the fluorine-phlogopite 
type is being produced on a pilot-plant scale under a coordinated 
research program involving the Federal Bureau of Mines, Colorado 
School of Mines, Signal Corps, Owens-Corning Fiberglass Corp., and 
the Office of Naval Research. Technical data are available from the 
Office of Naval Research. 

18 Bulletin of the American Society for Testing Materials, No. 151, March 1948, pp. 26-27. 


17 Pit and Quarry, vol. 40, No, 11, May 194%, p. 152. 
I^ Mining Congress Journal, vol. 34, No. 9, September 1948, p. 108. 


MICA 


WORLD REVIEW 


Available statistics on world production of mica are shown in the 


accompanying table. 


World production of mica by countries, 1942-48, in metric tons ! 
[Compiled by Hclen L. Hunt] 


813 


e e op e gr e op em 


ona —— vn mmm 


Country ! 1942 1943 
North America: 
Canada «sales)........... 2. LLL cL Lll ll. 2,731 | 3,651 
Guatemala... 2... -. 2 Ll ee 23 5 
MENTCO MN T REM TET 44 104 
United States (sold cr used by producers): 
tauche, P PM E 1,253 | 1,564 
A A ipn emet 39, 246 | 41,855 
South America: 
AFPODLID8: eer 625 402 
Bolivia (exports). ...............2-llll l.l. 4 2 
Brazil (exports). lll lll.l.. 866 796 
AN A ata She 5 9 
RR er AAA eee E hohe wees 
Europe: 
AA A eec kate! 256 415 
NOPWRY A A ees ends 1,391 981 
Pontils coa wee tas 11 1, 200 
A EE 116 628 
SPAIN A A ee oe 334 387 
SWeded. EE 494 327 
Asia: 
COYVION A E ee AS 2 
India (ertportsl. ---------- -2-2-22 8,671 | 10, 242 
ie E Ee 146 
ca: 
British East Africa: 
A EE ue 
'rüanganyIK8...--.... c ceo uc ec Rc 12 41 
E WEE 
A EE E A 
Madagasear. ooo 320 343 
Portuguese East Africa................... I AA 
Portuguese West Africa...........-....-.- (8) 1 
Rhodesia: 
OSAA evexeezezcosczu 4 10 
AAA E E ecu tie cccos 12 54 
Union of South Africa.................... 1,205 | 1,274 
Oceanía: 
RE e EE 206 88 
New Zealand... ee (4) (6) 
Total (estimate) le 58, 000 | 64, 500 


! In addition to countries listed mica is also produced in Austria 


China, Colombia, Ethiopia, and U. 8. 


8. R., but data on production are not available; no estimates for these countries are included in total. 


2 Exports. 
3 Imports into United States. 


* Data not available; estimate by senior author of chapter included in total. 


5 Estimate. 
* Less than 1 ton. 
? Northern Territory only. 
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Australia.—A Government survey of the Hart's Range mica field 
of Northern Territory of Australia indicates that mica is an important 
national resource awaiting development. The field includes, 1n addi- 
tion to the Hart's Range area, the Plenty River, Undippa, and Bundey 
areas. It has been reported that this field is comparable in size, 
concentration of mica-bearing pegmatites, and grade and quality of 
mica with the Indian deposits. Much of the area is rugged, and 
access is difficult. At present, most of the mines are relatively small, 
mining methods are crude, and output is limited. Mica production 
from mines operating in the Hart’s Range and Plenty River areas 
from July 1, 1945, to March 31, 1948, totaled 230,296 pounds. Prices 
are controlled by the Commonwealth Prices Commission. The 
National Security TEE ODE administered by the Controller of 
Minerals Production, Department of Supply and Development, em- 
powers the Commonwealth Government to purchase and distribute 
&ll mica produced. 

India.—The International Organization for Standardization en- 
trusted the Indian Standards Institution with the responsibility of 
devising international standards for grade and class of mica. The 
Scope of this work includes preparing an agreed set of standard samples 
of mica which could be duplicated and supplied to all interested 
porte D 

The grant of additional wages, attendance bonus, annual bonus, 
housing and water-supply facilities, and free rations was announced 
by the Central Government's Industrial Tribunal, Dhanbad (Bihar), 
in its decision regarding the industrial dispute between workers in 
the mica mines of Bihar and their employers. The ruling was effective 
July 1, 1948.2 

Madagascar.—Near the beginning of 1948 the Director of Mines 
estimated the monthly production of phlogopite block and splittings 
at about 35 to 40 tons and stocks at about 250 to 300 tons, either at 
the port of Fort Dauphin or at the mines. The producers reported 
& steady demand for splittings, either ordinary trimmed or book 
form, from the United States. A new classification system for 
phlogopite and new minimum export prices were announced. New 
regulations concerning the granting of prospecting and mining permits 
were summarized? An order of the High Commissioner, February 
27, 1948, slightly increased the basic value of mica, on which a 5-per- 
cent ad valorem mining tax is levied.? 

1* Mining Journal (London), vol. 231, No. 5909, Nov. 20, 1948, p. 856. 
** Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 1, July 1948, pp. 53-54 


3! Bureau of Mines, Mineral Trade Notes: Vol. 20, No. 2, February 1948, pp. 29-31, 39-41. 
22 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 2, August 1948, p. 49. 


Molybdenum 


By HUBERT W. DAVIS 


GENERAL SUMMARY 


RODUCTION of molybdenum concentrates was 1.3 percent 
smaller in 1948 than in 1947, but shipments were 34 percent 
larger. The decline in output resulted chiefly from a strike 

(beginning October 24 and continuing the remainder of the year, b 
employees of the railroad serving the mines and concentrators, whic 
were closed during this period) of the Utah Copper Division of Kenne- 
cott Copper Corp., and partly from a strike of much briefer duration 
by employees of the Questa mine of the Molybdenum Corp. of Amer- 
ica in New Mexico. Colorado regained first place as a molybdenum- 
producing State, and California ascended from sixth to fourth place. 

The high rate of operations in the steel industry, which utilizes 
about 70 percent of the total molybdenum consumed in the United 
States, was partly reflected in gains of 20 and 22 percent, respec- 
tively, in production and shipments of molybdic oxide, calcium molyb- 
date, and ferromolybdenum in 1948 over 1947. Also partly respon- 
sible for the gains were greater export demand and increased purchases 
in the last quarter, following the announced price advance effective 
January 1, 1949. Output and shipments of ammonium molybdate 
and sodium molybdate were less in 1948 than in 1947, as also were 
shipments of molybdenum nietal. Production of metal, however, was 
slightly greater. As a consequence of the greater demand for molyb- 
denum products in 1948, the quantity of molybdenum concentrates 
converted to oxide was 24 percent larger than in 1947. 

No molybdenum concentrates were imported into the United 
States in 1947 and 1948. Exports, however, were 38 percent greater 
in 1948 than in 1947. 


Salient statistics of molybdenum concentrates in the United States, 1944—48 


Molybdenum contained, thousands of pounds 


1944 1945 1946 1947 1948 
Production... opor lts maie E ER Me es DSMES E 38, 679 30, 802 18, 218 27, 047 26, 706 
Shipments (including exports)_..............-..-...- 39, 423 33, 653 16, 787 22, 190 29, 669 
BEXDOLS EE 5, 985 2, 863 565 2, 989 4, 132 
Imports for consumption L.A 2, 354 204 A AAA E 
AI LL lll lll... aet cms 31, 520 32, 696 14, 994 20, 221 25, 156 
Stocks (industry), Dec. 313. ........................ 19, 321 16, 883 19, 275 23, 661 21, 206 


1 Excludes imports for conversion and reexport as follows: 1944, 1,145,440 pounds; 1945, 460,416 pounds, 
1946, 276,465 pounds; 1947-48, none. 

3 10 pounds. 

3 At mines and at plants making molybdenum products. 


815 


816 MINERALS YEARBOOK, 1948 


Reversing an upward trend that had persisted for two consecutive 
years, industry stocks of molybdenum concentrates turned downward 
in 1948 and were 10 percent less at the end of 1948 than at the close 
of 1947. Stocks of molybdenum products held by producers declined 
7 percent. 

The published prices of molybdenum concentrates and molybdenum 
products remained unchanged throughout 1948. 


DOMESTIC PRODUCTION—HISTORICAL REVIEW 


Molybdenum ores were produced deer in the United States 
before 1915, but few data are available as to quantity of output. In 
1898, 16,000 pounds of molybdenite assaying 42 to 56 percent molyb- 
denum were mined in New Mexico and Arizona, and about 12 short 
tons of wulfenite assaying 90 percent PbMoO, were shipped from 
the Mammoth mine, Pinal County, Ariz.! From the Castleman mine 
in the Mount Baker district, Whatcom County, Wash., occasional 
shipments of molybdenite ore were made. In 1901 and 1902 pro- 
duction of molybdenum ores, presumably from a deposit worked by 
the Crown Point Mining Co. in Chelan County, Wash., was 10 to 15 
tons & year? In 1903, 795 short tons of wulfenite concentrates 
(estimated to contain 10 percent molybdenum) valued at $60,865 
were produced at the Mammoth mine, Pinal County, Ariz.* In 1904, 
1905, and 1906, production was about 15 tons annually. The 1906 
output included one lot of crude ore mined at Homestake, Mont., and 
a small quantity of comparatively pure molybdenite shipped from 
Lucerne, Wash. "There was no reported production of molybdenum 
in the United States from 1907 until 1914, when 1,297 pounds of 
molybdenum were produced in Arizona, New Mexico, and Washing- 
ton. The total output of molybdenum in the United States to 1914 
probably did not exceed 350,000 pounds. 

During the next decade developments were undertaken that were 
eventually to establish the United States as the premier producer of 
molybdenum in the world. 

In 1917 active exploration was begun by the Climax Molybdenum 
Co. and the Molybdenum Products Corp. on different parts of the 
same large molybdenite deposit at Climax, Lake County, Colo. 
During 1918 the two companies made rapid strides in developing their 
holdings; mills were built, and toward the end of the year the Climax 
Molybdenum Co. had increased the capacity of its plant to 250 tons 
of orea day. Meanwhile, the Primos Chemical Co. began developing 
the molybdenite deposit at Camp Urad on Red Mountain in Clear Creek 
County, Colo. Chiefly as a consequence of these developments, the 
center of molybdenum production moved from Arizona to Colorado, 
where production jumped to 663,386 pounds in 1918 and the State 
supplied 77 percent of the United States total. However, the end of 
World War I and the consequent break in the market made it neces- 
sary to suspend production at the Climax mine April 1, 1919, and at 
the Urad mine July 1. The Molybdenum Products Corp. ceased 


1 Mineral Industry, vol. 7, 1898, p. 514. 

1 Geological Survey, Twenty-first Annual Report, 1899-1900: Part 6, p. 307. 

3 Geological Survey, Mineral Resources of the United States, 1901, p. 268, and 1902, p. 286, 
* Geological Survey, Mincral Resources of the United States, 1903, p. 308. 
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operations in the latter part of 1918. Operations were resumed at 
the Climax mine in 1924. 

The Questa mine of the Molybdenum Corp. of America near Questa, 
Taos County, N. Mex., was opened in 1919, and made small outputs 
in that year and in 1920, after which production was suspended. 
Operations were resumed in 1923, since which time it has been an 
annual producer. 

The results of the Climax Molybdenum Co. research campaign to 
develop the use of molybdenum began to show results in 1925, when 
output in the United States exceeded 1 million pounds for the first 
time. As the demand for molybdenum was growing constantly, ad- 
ditional milling facilities were needed to pace requirements; ini as a 
consequence, by 1942 the new constructions by the Climax Molyb- 
denum Co. had raised the daily milling and treating capacity of its 
plant to 18,000-20,000 tons of ore. Despite labor shortages and cur- 
tailment of operations at the end of 1943, molybdenum production 
of the Climax Molybdenum Co. rose to an all-time high of 46,133,715 
pounds. Meanwhile, operation at the Questa mine of the Molyb- 
denum Corp. of America was greatly expanded, and in 1930 produc- 
tion of molybdenum reached & peak of 639,852 pounds. 

The Climax and Questa mines have been consistent producers of 
molybdenum since 1924 and were the only producers in 1924-26. 
Since the beginning of operations through 1948 these mines have 
yielded 356,474,000 pounds of molybdenum or 72 percent of the 
United States total. 

Previous to 1936 by far the greater part of the production of 
molybdenum in the United States had come from mines operated 
solely for their molybdenum content. In 1936, however, recovery 
of molybdenum as a byproduct of copper ores was begun in the United 
States by the Utah Copper Division of the Kennecott Copper Corp. 
from the Bingham deposit in Utah. The following year the Nevada 
Consolidated Copper Corp., now the Chino Mines Division of the 
Kennecott Copper Corp., became a producer of molybdenum from the 
Chino copper property in New Mexico; in 1938 the Miami Copper Co. 
began recovering molybdenum as a byproduct of its copper operations 
at Miami, Ariz.; and in 1941 the Nevada Mines Division of the 
Kennecott Copper Corp. inaugurated the recovery of molybdenum 
as a byproduct of its Ruth and Copper Flat operations and custom 
copper ore from the Emma Nevada group of Consolidated Copper 
Mines Corp. Mcanwhile, the Bagdad Copper Corp. and the Squaw 
Peak Copper Mining Co. ‘recovered small quantities of molybdenum 
as byproducts of their copper operations at Bagdad and Camp Verde, 
Ariz., respectively. However, molybdenum recovery by the former 
company was discontinued in 1945 and by the Squaw Peak Copper 
Mining Co. in 1946. In 1939 the United States Vanadium Corp. 
began the recovery of molybdenum as & byproduct of its tungsten 
operation at the Pine Creek mine in Inyo County, Calif. 

From 1936 through 1948 byproduct molybdenum production in 
the United States has totaled 124,890,000 pounds and has comprised 
29 percent of the total. 

The spectacular growth of the molybdenum industry in the United 
States is shown in the accompanying table. Of the total production 
through 1948, it is estimated that 73 percent has come from mines 
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operated solely or almost solely for molybdenum, 25 percent as a 
bvproduct of copper and tungsten operations, and 2 percent from 
wulfenite deposits. 


Production and shipments of molybdenum ore and concentrates in the United 
States through 1948, in pounds of contained molybdenum 


Year Production Shipments Year Production | Shipments 
Previous to 1914...... 1 350, 000 1 350, 000 || 1032.................. 2, 431, 000 2, 373, 000 
A 52. ilice 1, 297 js p ET 5, 5, 761, 000 
1035. .izil.cc en 181,769 || 1934.................- 9, 362. 9, 377, 000 
¡A ste 1 1, 602, 000 ,740 || 1935........ 2.2. Lc... 11, 512, 000 10, 892, 000 
Mts 350, 200 || 19036.................- 17, 186, 000 17, 959, 000 
VOIR o ooa uL zwei 861, 637 A ei en nee 29, 419, 000 30, 122, 000 
A EiWe 397, 200 297,926 || 1938........-.--...... 33, 297, 000 25, 727, 000 
1020. AA rlso m 34,900 || 1939. ...............-- 30, 324, 000 32, 415, 000 
e AAA | O | E TH See EEEE y ue 000 a ao 000 
1022 A H ta nna RA AA kr A ease ; i , 000 
1904: 5... rk, ! 2, 000, 000 2, 14D RR "942 66, 437. 000 
10245 E ce cee cs 207,174 1043 EE 61, 667, 000 53, 955, 000 
1025. eke Sete 1, 154,050 || 1944. ...2..-2. 22-2 eee 38, 679, 000 39, 423, 000 
1926. ....2-- 2-22 2 eee 1, 393, 000 1, 431, 830 10415. Lc o o iia 30, 802, 000 33, 683, 000 

A ote dees 2, 299, 000 2, 286, 075 || 1946.................. 18, 218, 000 16, 786, 600 
A 1.12.2 3, 428, 000 3, 329, 214 1 A c 27, 047 22, 189, 800 
IU A Ee 4, 021, 000 3, 904, 648 || 1948. ................. 26, 706, 000 29, 669, 000 
1930. .........--.....- 8, 723. 000 3, 759, 269 
1 2 5 A ener en 3, 133, 000 3, 157, 000 Total... 498, 296, 200 482, 102, 000 

1 Estimate 


Arizona. —Arizona was the principal producer of molybedenum ores 
in the United States before 1918, when it was surpassed by Colorado. 
The State has many deposits of molybdenite and wulfenite. Despite 
the fact that more deposits have been worked there than in any other 
State, Arizona has produced a relatively small proportion of total 
output. For example, during the 35 years 1914-48, shipments of 
molybdenum contained in molybdenite and wulfenite from Arizona 
were 13,425,000 pounds or 2.8 percent of the United States total. Of 
this total (13,425,000 pounds), about 95 percent was contributed by 
the wulfenite deposits (Mammoth, Mohawk, and adjoining claims) in 
Pinal County, the Childs molybdenite property also in Pinal County, 
and the copper operation of Miami Copper Co. in Gila County, where 
since 1938 molybdenite has been recovered as a byproduct. The 
remaining output was mined at a number of widely scattered prop- 
erties, including the Leviathan, Helvetia, Grand Reef, Rowley, Total 
Wreck, Santo Niño, Kullman McCool, Garnet Group, Squaw Creek, 
and Bagdad Copper. 

California.—Except for 666 pounds of molybdenum contained in 
molybdenite hand-picked from & deposit near Bishop, Inyo County, 
in 1916, 499 pounds by Amigo & Maclean in Mono County, and 2,652 
pounds from the Parker & Loftus property in Shasta County in 1917, 
and 634 pounds recovered from slime middlings of the Pine Creek 
mine in Inyo County in 1933, output of molybdenum in California 
has come from the Pine Creek tungsten mine, where both molybdenite 
and powellite are molybdenum minerals accessory to scheelite. 

Colorado.—In 1918-19, 1924-46, and 1948 Colorado was the pre- 
mier molybdenum-producing State. In 1947, however, it yielded 
first place to Utah, where output of molybdenite is & byproduct of 
copper operations; consequently, production is governed largely by 
the rate of copper mining, whereas in Colorado production is almost 
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solely for the content of molybdenite and in general is geared to world 
molybdenum demand. From 1914 through 1948 Colorado has con- 
tributed about 70 percent of the total molybdenum shipped from 
mines in the United States. Colorado output has come chiefly from 
the Climax deposit in Lake County; virtually all of the remainder has 
been produced at the Urad mine in Clear Creek County. 

Idaho.—A small quantity (1,044 pounds of molybdenum) of molyb- 
denite was produced (but not shipped) at a property in Boundary 
County in 1938. 

Nevada.—Except for a small quantity of high-grade molybdenite 
concentrates produced near Lovelock in 1915, a smaller quantity 
mined near Golconda in 1917, and 77,779 pounds of molybdenum 
contained in wulfenite mined at the Shenandoah claim at Goodsprings 
in 1934-36, molybdenum in Nevada has been recovered since 1941 as a 
molybdenite concentrate at the McGill mill of the Nevada Mines 
Division of Kennecott Copper Corp., treating copper ore mined at 
its Ruth and Copper Flat mines, and custom copper ore from the 
Emma Nevada group of Consolidated Coppermines Corp. 

New Mexico.—In 1918 the Stephenson-Bennett mine at Organ 
produced 43,328 pounds of molybdenum contained in wulfenite. 
Since 1919 the entire New Mexico output has come from the mine 
near Questa, Taos County, and as a byproduct of mining copper ore 
at the Chino mines at Santa Rita, Grant County. The Questa mine, 
which is mined for molybdenum only and is outstanding in the rich- 
ness OÍ the ore, was opened in 1919, has been an annual producer since 
1923 and was the only producer in New Mexico from 1919-36. In 
1937 the recovery of molybdenite as a byproduct of mining copper: 
ore at the Chino mines was begun and since 1939 the output of molyb- 
denite from this operation has exceeded that at Questa. 

Utah. —Except for several hundred pounds of molybdenum con- 
tained in molybdenite mined near Alta in 1916 and a few hundred 
pounds produced near Gold Hill in 1917, the output of molybdenum 
in Utah has come from the mining of copper ore at Bingham, where 
commercial recovery of molybdenite as a byproduct was inaugurated 
in 1936. From 1937 through 1946 and in 1948 Utah ranked second 
as a producer of molybdenite concentrates in the United States. In 
D however, it ascended to first place, temporarily displacing Colo- 
rado. 

Washington.—In the latter part of the nineteenth century and the 
early part of the present century, sporadic shipments of molybdenite 
were reported made from the Crown Point mine in Chelan County, 
the Castleman mine in Whatcom County, &nd & property near Lu- 
cerne, Chelan County. The Deertrail Monitor mines in Stevens 
County made small outputs between 1936 and 1941. 

Wisconsin. —The only reported production of molybdenite in Wis- 
consin was in 1939, when 3 short tons of concentrates averaging 79.78 
percent MoS, and containing 2,917 pounds of molybdenum were pro- 
duced at a property in Marinette County. 


DOMESTIC PRODUCTION IN 1948 


The total production of molybdenum concentrates was 26,706,000 
le (contained molybdenum) in 1948, a decrease of 1.3 percent 
m 1947. The loss in output resulted chiefly from a strike at the 
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Utah Copper Division of the Kennecott Copper Corp. and partly 
from a strike by employees of the Questa mine of the Molybdenum 
Corp. of America in New Mexico. The chief mineral of molybdenum 
is molybdenite (MoS,), which comprised virtually the entire output 
in 1948; powellite [Ca(Mo,W)O,] contributed a relai voly small quan- 
tity. Wulfenite (PbMoQ,), once mined from several deposits in south- 
western United States, has not been produced since 1944. 

Molybdenum was produced in six States in 1948; Colorado led, 
followed in order by Utah, New Mexico, California, Arizona, and 
Nevada. Output of concentrates at mines operated solely or almost 
solely for molybdenum was 13,387,000 pounds in 1948, an increase of 
15 percent over 1947, whereas byproduct concentrates from copper 
and tungsten operations totaled 13,319,000 pounds, a decrease of 13 
percent. Byproduct molybdenum represented nearly 50 percent of 
the total concentrates produced in 1948 compared with 57 percent in 
1947. 

Shipments of molybdenum concentrates were 29,669,000 pounds 
(contained molybdenum) in 1948, an increase of 34 percent over 1947. 
The shipments in 1948 comprised 26,144,100 pounds to domestic 
consumers and 3,524,900 pounds for export. 


Molybdenum in ore and concentrates produced and shipped from mines in the 
United States, 1939-48 


— Shipped from mines — Shipped from mines 
roduction uction 

Year | (pounds) foe Year | (pounds) | ^ ^|  —— 

Pounds! Value 2 Pounds! Value? 

1939.... 30, 324, 000 32, 415, 000 $22, 157, 000 || 1944.... 38, 679, 000 39, 423, 000 $27, 999, 000 
1940.... 34, 313, 000 25, 329, (000 17, 189, 000 1945... 30, 802, 000 33, 683, 000 23, 976, 000 
1941.... 40, 363, 000 38, 377, 000 25, 996, 000 1946.... 18, 218, 000 16, 786, 600 11, 529, 000 
1942.... 56, 942, 000 66, 437, 000 47, 275, 000 || 1947.... 27, 047, 000 22, 189, 800 15, 178, 000 
1043....| 61, 667, 000 53, 955, 000 38, 500, 000 || 1948....| 26, 706, 000 29, 669, 000 20, 418, 000 


1 Figures for 1939-44 represent shipments from mines, plus concentrates converted to oxide by producer 
at Miami, Ariz.; those for 1945-48 represent shipments to domestic and foreign customers, plus concentrates 
converted to oxide at Miami, Ariz., and Langeloth, Pa. 

2 Largely estimated by Bureau of Mines. 


REVIEW BY STATES IN 1948 


Arizona. —The Miami Copper Co. was the sole producer of molybde- 
num in Arizona in both 1947 and 1948. Since 1938 the company 
has been a regular producer of molybdenite, which is recovered as a 
byproduct of its copper operations at Miami, Ariz. The concentrates 
are converted to molybdic oxide at Miami; output declined for the 
second consecutive year and was 28 percent less in 1948 than in 1947. 

California.— California ascended from last to fourth place as a 
producer of molybdenum in 1948. "The only producer in California 
was the United States Vanadium Corp. at Bishop, where the metal is 
recovered as a byproduct of tungsten production. The treatment 
plant of the company was operated at a greatly increased rate in 1948; 
as a consequence, recovery of molybdenum was four times that of 
1947. Molybdenum occurs as molybdenite and powellite, which 
comprised 77 and 23 percent, respectively, of the output in 1948. 

Colorado.—Colorado, which after 23 consecutive years lost the lead 
to Utah in 1947 as the largest molybdenum-producing State, regained 
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1ts premier rank in 1948. The ore deposits of Colorado are exploited 

chiefly for their molybdenum content; and, in general, production is 

geared to demand, whereas in Utah output of molybdenum is a by- 

be of copper operations and consequently is governed largely 
y the rate of copper mining. 

The Climax Molybdenum Co., operating the world-famous deposit 
at Climax, Colo., was the sole producer of molybdenum concentrates 
in Colorado in both 1947 and 1948; output was 14 percent greater in 
1948 than in 1947. The Climax deposit herctofore has been exploited 
solely for molybdenum, but in 1948 recovery of tungsten as a by- 
product was inaugurated. Most of its 1948 output of molybdenite 
concentrates was shipped to its processing plant at Langeloth, Pa., 
where the company produces ferromolybdenum, calcium molybdate, 
molybdic oxide, and other molybdenum products, as well as ferro- 
tungsten. 

A shortage of manpower in 1947 and 1948 prevented carrying 
out of adequate mine repair and development at the Climax mine. 
To meet the development problem the driving of a level, situated 300 
feet below the Phillipson Level, was begun in November 1948. 

Montana. —A report on the Big Ben molybdenum deposit has been 
published. There has been no commercial production of molyb- 
denum from this deposit. 

Nevada.—Since 1941 the Nevada Mines Division of the Kennecott 
Copper Corp. has been the lone producer of molybdenite concentrates 
in Nevada. The concentrates are recovered as a byproduct of the 
McGill concentrator, where copper ores from the company Ruth and 
Copper Flat operations and from the Emma Nevada group of Con- 
solidated Coppermines Corp. are milled. Output of concentrates was 
39 percent less than in 1947 and was the smallest since recovery was 
inaugurated in 1941. 

New Mexico. —The Chino Mines Division of the Kennecott Copper 
Corp., Hurley, and the Molybdenum Corp. of America, Questa, con- 
tinued to be the only producers of molybdenite in New Mexico in 1948. 
The output of these producers was 64 and 36 percent, respectively, 
greater than in 1947; State output was 58 percent larger. A strike of 
employees from March 23 to May 15 resulted in some delay in output 
at the Questa mine. The Questa mine, which is operated for molyb- 
denum only, was opened in 1919 and since 1923 has been a regular 
producer. Discovery of a vein of ore averaging 5 to 6 percent Mos, 
on the lowest level of the Questa mine was reported. The concen- 
trates produced &t Questa are shipped to the processing plant of the 
Molybdenum Corp. of America at Washington, Pa., n m the com- 
pany produces ferromolybdenum, calcium molybdate, molybdic oxide, 
and other molybdenum products. At Hurley molybdenite has been 
recovered as & byproduct of copper operations since 1937. 

Utah. —Utah dropped to second place as a producer of molybdenum 
in 1948. The sole producer in Utah is the Utah Copper Division of 
the Kennecott Copper Corp., which since 1936 has been recovering 
molybdenite as a byproduct of copper at its Arthur and Magna con- 
centrators. Output of molybdenite concentrates in Utah was 19 
percent less in 1948 than in 1947. The loss in output resulted chiefly 


5 Herdlick, J. A., Investigation of Big Ben Molybdenum Deposit, Neihart District, Cascade County, 
Mont.: Bureau of Mines Report of Investigations 4406, 1949, 22 pp. 
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ingots and harder alloys. Field tests are under way for developing new uses for 
these materials. 

Molybdenum steel for springs.—A substantial proportion of alloy steel production 
is used for vehicle springs. During 1948 our research work has been continued 
on the development of improved molybdenum alloy steels, and the efforts of our 
engineers have contributed to the more extensive use in this field. Special 
attention is being directed toward the European market where until recently 
there has been little use of molybdenum for this purpose. 

Molybdenum sulfide.—There has been increased interest in the use of molyb- 
denite as a lubricant. Our field engineers are continuing their efforts in this field 
and a program of research has been started. 

Ceramics.— The use of molybdenum in vitreous enameling, on which we have 
been working for several years, has commenced in a small way, especially in “low- 
temperature” enamels. 


Production and shipments of molybdenum products ! in the United States, 
1944-48, in pounds of contained molybdenum 


Shipments 
Year Production ER i 
o domestic 
consumers Exports ? Total 
A A 30, 579, 800 31, 138, 500 1,577, 500 32, 718, 000 
1945 cence cnet eae eee reps es 32, 406, 300 26, 077, 200 1, 327, 000 28, 304, 200 
A Ge e bieten E 14,039, 100 16, 501, 700 442, 400 16, 944, 100 
ita a ar dea 20, 659, 700 18, 878, 500 866, 400 20, 744, 900 
1968 A E E veis se eed s 24, 445, 300 23, 808, 900 L 215, 800 25, 024, 700 


1 Comprises ferromolybdenum, molybdic oxide, and molybdenum salts and metal. 
2 Reported by producers to the Bureau of Mines. 


STOCKS 


The accompanying table shows industry stocks of molybdenum 
concentrates and products, 1944-48. 


Industry stocks of molybdenum concentrates and products, Dec. 31, 1944-48 


[Thousands of pounds] 
Molybdenum content 
Y ear e Products ? 
oncen- 
trutes ! Total 
Producers Consumers 
e A A TEES RES 19, 321 6, 069 2, 071 28, 061 
ee Aere 16, 883 10, 176 2, 653 29, 712 
19040: ooo Sst si wet Manu edes dtu ee e dE QE 19, 275 8,211 2, 582 30, 068 
E Toe eaters covers tts ee hea beh eere 23, 661 8, 126 2, 695 34, 482 
TEE 21, 206 7, 547 (3) 4 28, 753 


1 At mines and at plants making molybdenum products. 

2 Comprises ferromolybdenum, molybdic oxide, and molybdenum salts and metal. 
3 Figure not available. 

* Excludes stocks of molybdenum products at consumers' plants. 


PRICES 


Since 1938 the published price, f. o. b. mines, of molybdenite in 
concentrates containing 90 percent MoS, has been 45 cents a pound 
(equivalent to 75 cents a pound of molybdenum contained). Molybde- 
nite concentrates are shipped largely to processing plants for conversion 
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from a strike by employees of the railroad serving the mine and con- 
centrators, which were closed from October 24, 1948, to February 5, 


1949. 
RESERVES 


Information on reserves of molybdenum in the United States, pre- 
parod by the Bureau of Mines and Geological Survey, was published in 
earings before a Subcommittee of the Committee on Public Lands, 
United States Senate, Eightieth Congress, first session, 1947, pp. 
267-269. An abstract is contained in the Molybdenum chapter of 
Minerals Yearbook, 1947 (p. 796). 


CONSUMPTION AND USES 


Consumption (as measured by shipments to domestic consumers) 
of molybdenum products in the United States was 20 p greater 
in 1948 than in 1947. "The largest single use for molybdenum is as 
an alloying element in the manufacture of steels, to which it is added 
as molybdic oxide, calcium molybdate, or ferromolybdenum. In 
general, when an entire open-hearth heat is to be alloyed to a degree 
not exceeding 0.8 percent molybdenum, the addition is in the form of 
molybdic oxide or calcium molybdate; ferromolybdenum is used 
when higher percentages of molybdenum are desired. Of the total 
molybdenum used in the United States, it is estimated that about 
70 percent is in steels. The addition of molybdenum to various grades 
of stainless steel increases resistance to most chemical attacks. 
Molybdenum is finding an expanding market in the high-temperature 
alloys developed for various components of gas turbines, as well as in 
jet aircraft engines and turbosuperchargers. The development of 

igh- erature ceramic coatings for molybdenum has been 
described * 

Much smaller quantities (about 20 percent of the total) of molyb- 
denum, chiefly in the form of ferromolybdenum and molybdic oxide, 
are employed in gray iron and malleable castings. Molybdenum in 
various forms finds limited employment in the chemical, electrical, 
and ceramic industries, which account for about 10 percent of the 
total. A relatively small quantity of concentrates (50,000 to 75,000 
pounds of contained molybdenum annually) is used by & few steel 
companies as an addition to the molten metal in the ladle to raise the 
sulfur content to improve machinability, in addition to gaining the 
benefit of the contained molybdenum. Molybdenum has been tested 
as a fertilizer for deficient soils. 

The following information concerning the research and develop- 
ment program of the Climax Molybdenum Co. has been quoted from 
its annual report: 7 

Metallic molybdenum.—A large proportion of current research effort has been 
devoted to the development of methods of fabricating molybdenum and molyb- 
denum-base alloys. The potential new applications for these materials depend 
largely upon the exceptionally high melting point of molybdenum which is about 


4,750? F. as compared, for example, with a melting point of 2,800? F. for pure iron. 
Considerable progress was made during 1948 in the production of larger size 


i » Poen TIEN Temperatur Ceramic Coatings Developed for Molybdenum: Vol. 124, No. 4, January 24, 
» D. 99. 
? Climax Molybdenum Co., Annual Report: 1948, p. 3. 
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ingots and harder alloys. Field tests are under way for developing new uses for 
these materials. 

Molybdenum steel for springs.—A substantial proportion of alloy steel production 
is used for vehicle springs. During 1948 our research work has been continued 
on the development of improved molybdenum alloy steels, and the efforts of our 
engineers have contributed to the more extensive use in this field. Special 
attention is being directed toward the European market where until recently 
there has been little use of molybdenum for this purpose. 

Molybdenum sulfide.—There has been increased interest in the use of molyb- 
denite as a lubricant. Our field engineers are continuing their efforts in this field 
and a program of research has been started. 

Ceramics.—The use of molybdenum in vitreous enameling, on which we have 
been working for several years, has commenced in a small way, especially in ““low- 
temperature” enamels. 


Production and shipments of molybdenum products ! in the United States, 
1944-48, in pounds of contained molybdenum 


Shipments 
Year Production mod ii 
o domestic 
consumers Exports ? 'Total 
A A ees 30, 579, 800 31, 138, 500 1,577, 500 32, 718, 000 
1045 A ee eene ERA ie uiu 32, 406, 300 26, 977, 200 1, 327, 000 28, 304, 200 
A nodos ecu ieu poe Leeds 1^, 039, 100 16, 501, 700 442, 400 16, 944, 100 
WORT EECH 70, 659, 700 19, 878, 500 866, 400 20, 744, 900 
A ous uc aduucw E Dec Meis 24, 445, 300 23, 808, 900 1, 215, 800 25, 024, 700 


3 Comprises ferromolybdenum, molybdic oxide, and molybdenum salts and metal. 
2 Reported by producers to the Bureau of Mines. 


STOCKS 


The accompanying table shows industry stocks of molybdenum 
concentrates and products, 1944-48. 


Industry stocks of molybdenum concentrates and products, Dec. 31, 1944-48 


[Thousands of pounds] 
Molybdenum content 
Y ear ó Products ® 
oncen- 
trates ! Total 
Producers Consumers 
TH o aaa A IIA 19, 321 R, 069 2, 671 28, 061 
A A A AO , 883 10, 176 2, 053 29, 712 
Mt TEEN 19, 275 8,211 2, 582 30, 068 
|I PAPEL ts aa das ces 23. 661 8, 126 2, 695 34, 482 
Lt TG 21, 206 7, 547 4 28, 753 


! At mines and at plants making molybdenum products. 

3 Comprises ferromolybdenum, molybdic oxide, and molybdenum salts and metal. 
3 Figure not available. 

* Excludes stocks of molybdenum products at consumers' plants. 


PRICES 


Since 1938 the published price, f. o. b. mines, of molybdenite in 
concentrates containing 90 percent Mos, has been 45 cents a pound 
(equivalent to 75 cents a pound of molybdenum contained). Molybde- 
nite concentrates are shipped largely to processing plants for conversion 
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to molybdic oxide, the form in which most molybdenum is employed 
in iron and steel plants. Some oxide, however, is employed in making 
ferromolybdenum and calcium molybdate, which are also used in the 
manufacture of iron and steel. The prices of the principal molybde- 
num products are based on a pound of contained molybdenum, f. o. b. 
producer’s plant. Throughout 1948 molybdic omde and calcium 
molybdate were quoted at 80 cents a pound and ferromolybdenum at 
95 cents. Effective January 1, 1949, the price of molybdenite con- 
centrates was increased to 54 cents a pound of Mos, (equivalent to 
90 cents a pound of molybdenum contained); molybdic oxide and 
calcium molybdate were raised to 95 cents a pound of contained 
molybdenum and ferromolybdenum to $1.10. 


FOREIGN TRADE * 


Imports of molybdenum ore and concentrates into the United States 
for consumption are normally small, and in 1947 and 1948 none was 
received. Some molybdenum ore and concentrates are occasionally 
imported for conversion to molybdenum products, which are exported ; 
no ore or concentrates were so imported in 1947 and 1948. 

Exports of molybdenum concentrates were 4,132,341 pounds (con- 
tained molybdenum) in 1948 compared with 2,989,251 pounds in 1947. 
Taking 46 and 38.5 percent respectively, the United Kingdom and 
France were the chief foreign markets in 1948. 

Exports of ferromolybdenum were 1,188,949 pounds (gross weight) 
in 1948 compared with 953,034 pounds in 1947, and those of ebde 
num metal and alloys were 56,303 pounds compared with 133,106 
pounds in 1947. 

Tariff. —The duty on molybdenum ores and concentrates continued 
to be 17% cents a pound on the metallic molybdenum contained; and 
on ferromolybdenum, molybdenum metal and powder, calcium 
molybdate, and other compounds and alloys of molybdenum it was 
50 cents a pound of molybdenum contained plus 15 percent ad valorem. 


Molybdenum ore and concentrates exported from the United States, 1946-48, 
by countries 


[U. 8. Department of Commerce] 


1946 1947 1948 
Country ml olyb- Se a zu iun 
denum enum enum 
content Value content Value content Value 

(pounds) (pounds) (pounds) 
Argentina... o ecco scu A IAE 2, 050 AA GEN 
A EE, AA PAM 6, 589 5, 502 10, 000 $4, 968 
Canada... asco eer 30, 000 $24, 000 101, 650 81, 320 159, 230 104, 336 
CUD A ooo ote cde ue ste 1, 940 ah AAA E, eee eee TIT 
Czechoslovakia............---|--.--2---2- | -- eee 21, 820 15,422 EE, crc 
A AA dA 555, 840 418, 509 | 1,591,210 1, 161, 353 
OOlMan EE DE, A dep Scc nlsi cix 131, 060 44, 945 
RA E, DEE HORN 392, 378 291, 433 63, 201 48, 945 
Netherlands "OP EREE A O A IS 13, 394 10, 567 
Sweden...................-..- 301, 031 172, 109 105, 915 84, 895 202, 570 195, 721 
United Kingdom............. 231, 153 173,365 | 1,803,009 | 1,330,296 | 1,901, 686 1, 397, 898 
Venezuela... 800 C50 A HI A ER 
Totalooisinialisaia as 564, 924 371,024 | 2,989, 251 2, 232,185 | 4,132, 341 2, 998, 733 


8 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 
Mines, from records of the U. S. Department of Commerce. 
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WORLD REVIEW 


Despite the fact that molybdenum is produced in many parts of 
the world, the combined output of all countries other than the United 
States is less than 15 percent of the world total, and most of that comes 
from a few countries. 


World production of molybdenum in ores and concentrates, by countries, 1940-48, 
in metric tons ! 


[Compiled by B. B. Mitchell] 


Country ! 1940 1941 1942 1943 1944 1945 1946 1947 1948 
Australia. ................... 20 24 7 15 9 (2) 4 2 2 
AUIS A A lee 4 7 (2) 20 (3) (3) 

TERNI NEEDED 5 47 43 178 509 1 7 79 
¿o AA EE 267 580 1, 051 841 560 402 532 
China: 
Manchuria t............. (8) 75 384 516 516 30 6) (3) (3) 
Other Provinces 5........ 7 5 3 (3) (3) (3) 3) M (3) 
EE 47 148 126 108 110 99 By. Vege erates 
Pan CO. eelere e 2 11 e enee 3) (3) (3) 
Indochina, French...........|........]........ 2 2 (2) OI d 6) o 
sais ecco aera AER 21 26 17 9 (4): Jo... 3 3) (3) 
SERES CPU 013 041 6 56 087 0189 0 108 52 18 1 
Korea, South................ 122 217 291 394 54 PR 5 2 
Mexico. o. cae aaa 310 522 855 | 1,138 717 468 818 136 |....... 
Morocco, French............ 31 Y VE evene 32 |... 
A 287 368 227 248 76 10 103 79 
Perü.. A o iE 166 146 154 85 62 29 4 3 
WO CR EE A E EEN 12 |]... 2 9 > Or EAN AP (3) 
United State8................ 15,564 | 18, 309 | 25,829 | 27,972 | 17,545 | 13,972 | 8,264 | 12, 268 | 12, 114 
Total (estimate)....... 17,200 | 20,300 | 29,000 | 31, 400 | 21,400 | 15,900 | 10,800 | 14,000 | 13, 600 


! Molybdenum is also produced in Greece, Rumania, Turkey, U.S. S. R., and Yugoslavia, but production 
data are not available. Estimates by author of chapter are included in total. 


1 ton. 
3 Data not yet available; estimate by author of chapter included in total. 
* Exports to Japan proper. 
5 Data represent areas designated as Free China during the period of Japanese occupation. 
* Preliminary data for fiscal year ended Mar. 31 of year following that stated. 


Canada. —According to the Dominion Bureau of Statistics, produc- 
tion of molybdenite in Canada was 291,150 pounds in 1948 compared 
with 759,795 pounds in 1947. The output in both years came from 
Quebec, presumably from the La Corne mine. 

Chile. —Since 1939 Chile has been & regular producer of molybdenite 
concentrate. Output of molybdenite in Chile was 887 metric tons 
in 1948 compared with 669 tons in 1947. 

Finland.—Operations at the Mátásvaara molybdenum mine in 
Pielisjarvi were discontinued in July 1947 and the equipment has been 
sold and moved to the Aijala copper mine of Outokumpu Oy.’ Pre- 
sumably the Mátásvaara mine was the only producer of molybdenum 
ore in Finland. 

French Morocco.—French Morocco had a small but regular annual 
RE of molybdenite in 1929-30 and from 1933 through 1941, 

ut from 1942 through 1945 there was little or no output. Operation 
was resumed in 1946, when 79 metric tons of concentrates were pro- 
duced; output was 60 tons averaging 88 percent MoS, in 1947. The 
deposits are in the Atlas Mountains, Azegour district, 12 miles from 
Amismiz. 


ê Kaukokallio, Elvi, American Legation, Helsinki, Finland, June 7, 1948, 
883326—50— —03 
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Japan.?—Production of molybdenum in Japan reached a peak in 
1944, when &n average monthly output of 26.2 metric tons of con- 
centrates containing 80 percent MoS; was recorded. Mining of 
molybdenum was temporarily suspended at the end of the war but 
was resumed on a small scale in October 1945, and 113 tons of con- 
centrates were produced in 1946. The average monthly output 
dropped to 2.1 tons in 1947, and in February and in March 1948 
production was only 0.7 ton. The Japanese molybdenum deposits 
are small and of low grade, and high Government subsidies have been 
paid in the past. 

Mexico. —During 1947 mining of the deeper ores, in which molybde- 
num is a constituent, was discontinued by the Greene Cananea Copper 
Co., Cananea, Sonora, which had been recovering molybdenite con- 
centrate since 1933. Consequently, there was no production of 
molybdenite by this company in 1948 compared with 344,668 pounds 
in 1947. 

Norway. —Production of molybdenite in Norway was 132 metric 
tons in 1948 compared with 172 tons in 1947. The Knaben deposits, 
40 miles east of Stavanger, are the principal sources of production. 

United Kingdom.—Imports of molybdenum concentrates into the 
United Kingdom were 2,287 long tons in 1948 compared with 2,309 
tons in 1947. 


16 Mining Journal (London), vol. 231, No. 5908, November 13, 1948, p. 842. 


Natural Gas 
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GENERAL SUMMARY 


ESPONDING to an ever-growing demand, marketed production 
R of natural gas expanded 12 percent to an all-time high of 5,148 

billion cubic feet in 1948. These figures are estimated to include 
gas stored and gas lost in transmission and reflect the sale at wells 
rather than at points of ultimate consumption, as in past practice. 
All major classes of consumers except carbon-black manufacturers 
used more gas during 1948. Domestic sales soared 12 percent to 
890 billion cubic feet, influenced by record sales of gas ranges, refriger- 
ators, and near-record sales of water heaters. At the same time that 
the Federal Reserve Board index of industrial production rose 3 per- 


BILLIONS OF CUBIC FEET 


e _ _ __ __ — 
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FIGURE 1.—Production and value of natural gas in tbe United States, 1916-48. 
827 
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Salient statistics of natural gas in the United States, 1944-48 


1944 1945 1946 1947 1948 
ge EE — € ! 
California............. millions of cubic feet..| 502,017 | 502,442 | 487,904 | 560,510 570, 954 
PI o escono RE naL enu do....|] 534,688 | 542,789 | 525,178 | 581.398 686, 061 
II eer do....| 310,888 | 357,530 | 380,938 | 419,010 480, 573 
NEE do....|1, 525, 515 |1, 711, 401 |1,776, 148 |1, 992, 704 | 2, 289, 923 
West Virginia........................- do. . 181,452 | 160,225 | 178,958 | 192, 233 203, 681 
O MAA do.... 656, 479 | 644,299 | 681,479 | 836,318 916, 828 
Total production !.................. do....|3, 711, 039 |3, 918, 688 |4, 030, 605 |4, 582, 173 | 5, 148, 020 
Total withdrawn from storage. ........... do....| 33,585 36, 167 56, 138 86, 643 79, 035 
Total supply ....................... do. ...|3, 744, 624 |3, 954, 853 |4, 086, 743 |4, 668, 816 | 5, 227, 055 
Disposition: 
Consumption: 
Domestic. ..-..-.-.---.-------------- do. - | 562,183 | 607,400 | 660,820 | S02, 150 806, 348 
Commercial... . .................... do....| 220,747 | 230,099 | 241,802 | 285, 213 323, 054 
Industrial: 
e A A - do....| 855,180 | 916,952 | 897,809 | 933,761 | 1,021, 513 
Carbon-black plants.............. do....| 355,770 | 431,830 | 478,349 | 484, 882 480, 646 
Petroleum refineries. .............. do....| 315,311 338, 458 | 331,520 | 363,892 441, 470 
Portland-cement plants. .......... do.... 35, 588 38, 349 58, 004 60, 499 72, 139 
Other industrial................... do....|1, 351, 684 11, 337, 391 |1, 344, 626 |1, 496, 147 | 1, 709, 979 
Total consumption. ............ do. ...|3, 696, 463 |3, 900, 479 |4, 012, 930 |4, 426, 544 | 4, 945, 149 
Used at electric public-utility power 
plants 1. ....... millions of cubic feet..| 359,745 | 326,190 | 306,924 | 373,037 478, 097 
de c uode civ ases e UU EM LE do....| 14,576 18, 207 17, 675 18, 149 18, 704 
Total Stored... c.-- uu eebe do.... 43, 502 61, 502 75, 458 96, 316 136, 406 
Lost in transmission, etc......... moo do.... (3) (3) (3) 127, 807 126, 796 
Total disposition...................- do....|3, 754, 541 |3, 980, 188 |4, 106, 063 |4, 668, 816 | 5, 227, 055 
Number of consumers: 
Domestic. coca ir tddi thousands..| 10,669 10, 959 11, 472 12, 204 13, 508 
let e EE do.... S45 889 965 1, 039 1, 145 
Industrial €... oo Lecoacec E er IAE OE do.... 43 46 90 50 50 
Number of producing gas wells. ..................... 58, 780 60, 660 62, 740 63, 67 (2) 
Value a wells) of gas produced: 
Total EE thousands of dollars..| 189,809 | 191,006 | 212,251 | 274,709 333, 173 
Lee per M cubic feet... cents. - 5.1 4.9 6.3 6.0 6.5 
Value of gas consumed at point of consumption: 
Doniestle..—..... sc l.i... thousands of dollars..| 388,350 | 415.122 | 447,018 | 526,355 585, 188 
Commercial] Eege do....| 92,137 97,572 | 102,566 | 125.844 142, 170 
Tee TC EE do....| 313,775 | 321,501 | 332,772 | 376,119 466, 201 
Total valle. e ——— M do....| 794,271 | 834,195 | 882,356 |1, 028, 318 | 1,193 559 
Average per M cubic feet: 
Domestic...-.....----.-...-.----- cents. - 69.1 68. 3 67.6 65. 6 65. 3 
Commercíal....................... do.... 41.7 42.4 42.4 44.1 44.0 
Industrial......-22 2 ille us do...- 10.8 10.5 10.7 11.3 12. 5 
Domestic and commercial......... do.... 61.4 61.2 60.9 60. 0 59.6 
Domestic, commercial, and  indus- 
E A I PPS cents. - 21.5 21.4 22.0 23.2 24.1 
Treated for natural gasoline: 
Quantity......... ....... millions of cubic feet. |3, 300, 000 |3, 653, 870 13, 663, 760 |4, 070,150 | 4, 267. 500 
Ratio to total consumption..... tele de cce ode . 89 . 94 . 91 . 92 .86 


 ————— ——————— meng 

3 Figures exclude in 1944-46 and include in 1947-48 gas stored and lost in'transmission. 

2 This statistical series, compiled by the Federal Power Commission, includes manufactured Pas and is 
therefore shown separately. owever, the natural gas portion is assumed to be included with *““Other in- 
dustrial'' consumption shown above. 

3 Figure not available. 

4 Exclusive of oll- and gas-fleld operators 
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cent over the 1947 performance, commercial and industrial consump- 
tion or natural gas increased 13 and 12 percent, respectively. Gas 
used in the manufacture of carbon black was 1 percent below the 1947 : 
record, the first decline since 1943. Gas used as fuel at petroleum 
refineries, electric-public utility power plants, and portland-cement 
plants was 21, 28, and 19 percent, respectively, over the 1947 volumes. 

The average value of natural gas at the wells is estimated to have 
risen from 6.0 cents per thousand cubic feet in 1947 to 6.5 cents in 
1948. The strong market for natural gas resulted in gains in field 
prices in many areas. 

The number of domestic meters increased from 12,204,000 in 1947 
to 13,508,000 in 1948 and commercial customers from 1,039,000 to 
1,145,000. The small movement of natural gas to Canada continued, 
amounting to 193 million cubic feet in 1948 compared with 207 million 
in 1947. Deliveries to Mexico increased from 17,042 million cubic 
feet in 1947 to 18,511 million in 1948. 


OUTLOOK 


The trend toward relatively lower prices of natural gas compared 
with other fuels and the concomitant increase in public demand fore- 
cast continuance of the vigorous growth of the natural-gas industry 
in the immediate future. Although the &mount spent on construc- 
tion in 1948 (chiefly for interstate transmission lines) was more than 
eight times the combined amount spent for natural, manufactured, 
and mixed gas 10 years ago, pipe-line construction will not have its 
full effect on 1949 consumption because of the 3 or 4 years required 
for completing projects. Planned expenditures will gradually taper 
off; but shortages, particularly of large-diameter steel pipe. are still 
expected to delay completion of expanded distribution and production 
projects. 

The present importance of the natural-gas industry is attested to 
by the fact that its pipe-line system exceeds railroad mileage in the 

ation and far exceeds oil-pipe-line mileage. Although sales and 
number of customers gained materially in 1948, reserves increased 
faster than gas consumed or lost. Much of this gain was due to the 
record exploration and development under way in the oil industry, 
which had an important auxiliary result in the discovery of more gas. 
The accumulation of increased stocks of petroleum in 1948, followed 
by the curtailment of production, may affect exploration and inci- 
dental discovery of gas. 

A factor tending to conserve existing supplies is the interest shown 
in certain quarters—particularly by the Texas Railroad Commis- 
sion—in ending all gas flaring where economically possible. Gas- 
transmission companies are working with producers to tie more 
casinghead production into their lines. 
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Change-overs to straight natural gas resulted in decreases in sales 
and number of consumers of manufactured and mixed gas. In view 
of the continuation of high construction costs, this tendency to con- 
vert from manufactured to natural or mixed gas rather than to 
expand existing plants to meet increased demands may be expected 
to continue. 

Another factor tending to increase vas consumption is the continued 
expansion of use in appliances and equipment. The sale of water 
heaters and central heating units, which declined in 1948, should gain 
as the steel shortage eases. 

Some price changes may be expected as & result of several factors. 
Higher costs of materials and labor have already resulted in raises in 
field prices by a few producers. Transmission-line construction costs 
are almost double the prewar level. The Supreme Court decision 
holding that the Federal Power Commission could not regulate the 
disposal of a natural-gas company's field properties may facilitate the 
upward revision of gas rates. Some of the higher costs for labor and 
materials have been met by extending the trend toward automatic 
control devices to every phase of the gas industry. 

Underground storage has already proved its usefulness in expand- 
ing effective peak-load capacity, and new process equipment with 
Ge e nd capacity will likewise help to augment winter 
Gel EC ew domestic applications of natural gas, recently de- 
veloped, promise sustained demand at high levels. In the industrial 
field, the savings in labor cost and processing time likewise insure 
further progressive development in the applications of natural gas as 
a source of heat. Completion of unfinished and planned long-distance 
pipe lines will consolidate the position of Texas and contiguous States 
as the heart of the natural-gas arteries of the Nation. 


GOVERNMENT REGULATIONS 


The United States Department of the Interior announced in 1948 
the first agreement under legislation enacted in 1946, authorizing it 
to permit cho subsurface storage of oil or gas on Federal land. Though 
covering but a small portion of the Michigan gas fields, this established 
an important precedent, and several other applications are pending. 

In May 1948, the United States Supreme Court dismissed Republic 
Natural Gas Co.’s appeal from a decision of the Oklahoma Supreme 
Court requiring it to take gas ratably from a well owned by the Peer- 
less Oil & Gas Co. in the Hugoton field. The Oklahoma commission 
found that Republic, which has a pipe line, was draining gas from 
underneath the section where the Peerless well was drilled, thus pre- 
venting Peerless, which has no pipe line or market, from taking its 
proportionate share. The commission, sustained by the court, said 
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Oklahoma law required Republic to buy gas from Peerless under such 
circumstances. 

The Texas Railroad Commission continued its efforts to reduce 
flaring by ordering operators in 17 Texas oil fields to shut-in all wells 
where the produced gas was not being put to “lawful use,” effective 
in December 1948. The commission cited operators in 26 more fields 
for hearing January 25, 1949. Operators obtained injunctions for a 
court test in fields previously ordered closed in. 

The United States Circuit Court of Appeals set aside an order of 
the Federal Power Commission making the Border Pipe Line Co. of 
Texas subject to regulations of the commission, ruling that the FPC 
did not have power to regulate natural-gas companies which sell 
intrastate or for export. The FPC continued to find it necessary to 
allocate inadequate pipe-line capacities. It also issued new and 
amended regulations effective December 1, 1948. In December 1948, 
the FPC stated that the statutes of Missouri do not confer juris- 
diction upon the Missouri Public Service Commission in cases involv- 
ing Missouri sales by an interstate pipe-line company. 

June 1948, a United States Court of Appeals upheld a FPC order 
rejecting a company’s claim that it had exclusive rights to service the 
Detroit and Ann Arbor markets under the grandfather clause of the 
Natural Gas Act and under well-established public utility law. The 
court held that nothing in the Natural Gas Act suggests that the 
Congress preferred monopoly to competition. 

The Senate Commerce Committee rejected the Moore-Rizley bill, 
which would have changed the Natural Gas Act of 1938 by limiting 
the powers of the Federal Power Commission. 

In June 1949 the Supreme Court, in an important decision, ruled 
that the Federal Power Commission could not regulate disposal of a 
natural-gas company’s reserve fields. 


RESERVES 


The Committee on Natural Gas Reserves of the American Gas 
Association reported reserves of 173,869,340 million cubic feet at the 
end of 1948. This represented a 4.8-percent increase over the 1947 
figure in spite of a record production year. The proved reserves of 
natural gas in the United States have increased more than 700 percent 
since 1925 and more than 230 percent in the past 10 years. The 
following table lists the committee’s estimates of changes during 
1948 and totals as of December 31, 1948, by States. 

American Gas Association estimates of the proved reserves of 
natural-gas liquids (including condensate, natural gasoline, and 
liquefied petroleum gases) in the United States total 3,540,783 ,000 
barrels as of December 31, 1948. This represents a gain of 286,808,000 
over the 1947 year-end figure of 3,253,975,000 barrels. 
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PRODUCTION 
GROSS PRODUCTION 


The estimated gross production of natural gas in the United States 
in 1947 Dead 9 percent over 1946—from 6,190,200 million to 
6,733,230 million cubic feet. Continuing an earlier trend, straight 
as-well production declined 1 percent from 3,807,500 million cubic 
eet in 1946 to 3,769,768 million in 1947, while gas obtained from oil 
wells increased 24 percent to 2,963,462 million feet in 1947. The 
States with the greatest total production in 1947 were Texas, Louisiana, 
California, and Oklahoma. Mississippi experienced the largest pro- 
portionate gain, 65,980 million cubic feet compared with 22,700 million 
in 1946. Texas made the largest gain in 1947. A few States, mainly 
in the Appalachian area (including New York, Pennsylvania, and 
West Virginia), showed declines. Much of the production from the 
Gulf States was transported to the east and to California. 


Gross production and disposition of natural gas in the United States in 1947, by 
States, in millions of cubic feet 


Production ! Disposition 
State 
Repres- ise 
suring waste 3 

AIRRUSBÉ EE 11, 480 
A WEE EE 8, 427 
A A A A 2, 608 
Illinois A A e APARTE 26, 177 
AAN A 13 
E A NA 32, 365 
a AA AA 60 
TOUS oscar cra alcoi res 108, 268 
AAA A 19,355 
Mississippi- - -.-0 00000 002-2222 15, 130 
RU BEE 38 38 E A AAN 
Montana- ac ans ra eat 448 
e LL. éi ET EE 89, 679 
New York..............................| 4,480 | 250] 4,730) 4,60 | |  130[.......... 
Ohio.....................-..............| 68,860 |  4,000| 72,860 | 68,946 | = 3,914 |.......... 
Oklahom.. tte EES o RU RE EE 214, 170 
Pennsylvania..........................- 32 
TOA ar ts 538, 994 
A A D IA | A E ARA A 
West Virginla................... l.l... 1, 998 
WY SOME iaa 712 
Other States €. ooo ias cra dees 22 

Total AAA A II 1, 067, 938 


3 Marketed production plus quantities used in repressuring, lost, and wasted (see footnote 3). 

2 New basis; includes gas stored and lost in transmission. 

3 Includes gas (mostly residue) blown to the air but does not Include direct waste on producing prop- 
erties, except where data are available. 

* Florida, North Dakota, South Dakota, Tennessee, and Virginia. 


An aggregate of 5,640,438 million cubic feet was withdrawn from 
reserves and consumed or lost in 1947. This figure was obtained by 
subtracting from estimated gross production the amounts returned to 
underground reservoirs for repressuring, pressure maintenance, and 
storage. The increase in withdrawals of 10 percent over 1946 in- 
dicates the rate at which the Nation's reserves of gas are being 
depleted. 
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Underground storage of natural gas increased 28 percent from 
75,458 million cubic feet in 1946 to 96,316 in 1947. In the Eastern 
States, increasing reliance on gas from interstate pipe lines continued. 
In West Virginia large quantities of gas were stored in old pools for 
peak-load delivery, and three underground storage projects were 
completed or planned. Several liquefied-petroleum-gas storage plants 
were built to store some of the heavier and richer fractions of natural 
gas, such as propane and butane, in liquid form to be regassified as the 
need occurs. Expanded transportation facilities brought increased 

uantities of Texas gas directly to consuming centers in Ohio, New 
York, and Pennsylvania. 


Natural gas stored underground in and withdrawn from storage fields, by States 
of location, 1946—47, in millions of cubic feet 


1946 1947 
State 
Total Total Net Total Total Net 
stored withdrawn| stored stored |withdrawn| stored 

ArkarsaS....... 2.22... ic e e eux AR scout 1. 189 vam PORE! 7 
O A men wem eer 14, 173 9, 731 4, 442 9. 297 11, 291 —], 904 
A Ee 451 AA 451 204 $ 234 
Pe A A A 345 67 278 544 433 111 
Kansas EE E 7,527 7, 866 —339 11,323 8, 790 2,523 
Kentucky oscars 1,361 914 447 1,149 1, 932 —783 
Nicho carcasa 1,118 2, 481 —1,363 4,712 8, 804 —4, 042 
Ee e ET unsure 621 186 435 1,377 608 769 
New Mexico. ................---..- 1, 417 83 1, 334 261 87 174 
New do] GEES 2, 293 780 1, 513 2 2, 702 —34 
Oi e o a e cae 14, 534 10, 571 3. 963 18. 136 15. 979 2.157 
Oklahoma....................-....- , 098 1,314 2,7 4, 987 3,776 1,211 
Penpsxvlvenin 12, 147 9, 667 2, 480 19, 230 15, 297 3, 933 
OXGS ieee eek Se E wees 4 —425 4.012 7 3, S85 
West Virginia --20-00----- 14, 180 12, 053 2,127 17, 692 16, 907 785 
Ads A E IAEA 4 627 622 
ge A a pesce 75, 458 56, 138 19, 320 96, 316 86, 643 9.673 


Total gas withdrawn from storage increased 54 percent from 56,138 
million cubic feet in 1946 to 86,643 million in 1947. The figures show 
steady growth in storage and withdrawal, and there is little doubt that 
the practice of storing gas to assure stead y supplies during peak seasonal 
periods will continue to expand. 

Losses and waste other than gas lost in transmission totaled 1,067,- | 
938 million cubic feet in 1947. Although casinghead-gas conservation 
projects saving millions of cubic feet daily were completed, under 
construction, or planned in Texas, that State still led the Nation in gas 
waste with 538,994 million cubic feet, followed by Oklahoma with 
214,170 million. 

After decreasing 23,709 million cubic feet in 1946 (2 percent), the 
amount of gas used for repressuring and pressure maintenance 
increased 4 percent to 1,083,119 million in 1947, mainly due to gains 
in Louisiana and Texas. "Texas accounted for 65.6 percent, Louisiana 
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15.2, and California 12.5 percent of the total volume of gas used for 
repressuring. 

The growth in repressuring and pressure maintenance is closely 
related to cycle-plant operation. Texas, California, and Louisiana 
(where 93.3 percent of all gas returned to formations was reported in 
1947) were also leading in natural-gasoline and cycle-plant production 
during that year. 


MARKETED PRODUCTION 


Marketed production in 1947 is reported on & new basis and includes 
gas stored and lost in transmission, in order to reflect more accuratel 
actual field conditions. Figures therefore are not comparable wit 
1946 and earlier records, which include only gas used by the ultimate 
consumer. In all 4,582,173 million cubic feet of gas were marketed 
in 1947. "Texas, Louisiana, California, and Oklahoma being the four 
leading producing States. | 

The average wellhead value of natural gas in the United States 
increased from 5.3 cents per thousand cubic feet in 1946 to 6.0 cents 
in 1947, reflecting sustained demand. The average in the Gulf States 
was 3.7 cents in 1947 compared with 3.3 cents in 1946. California 
experienced & sharper increase from 7.4 to 10.2 cents in the same 
period, and the combined average for New York, Ohio, Pennsylvania, 
and West Virginia declined from 21.3 to 20.8 cents. 


Marketed production of natural gas in the United States, by States, 1943—47, in 
millions of cubic feet 


| Colo- 


New 
Ti- | Indi- Mon- 

Year fornia | rado | nois | ana a IM 
1943........ 36, 469| 457, 757 18,120) 1 31, 562| 86, 500 
1944........ 46, 453 18,137| 1,014 32, 102| 87, 727 
1945........ 46, 600 16,663| 1,543 31, 8291105, 023 
1946 ....... 45, 177 17,166| 1,094 30, 713/119, 262 
1947 1...... 17, 023 7 34, 282/142, 740 

Value at wells 
Penn- West 
New Okla- Wyo- | Other Total | Aver- 
Year | York | Ohio | noma | AL | Texas iuis ming |States| Total | (thou- e 
iat | ems 
of dol- 
lars) M) 
1943. ...... 8, 062} 52, 001| 285,045) 93, 543| 1, 323 223, 787| 34,351] 4,858] 3, 414, 689} 176, 893 5.2 
1944.......| 7,052| 51,724| 310, 888| 92,987| 1, 525, 515| 181, 452| 34, 521| 6,660| 3, 711, 039| 189, 809 5.1 
19845. ...... 9, 210| 49, 967| 357, 530| 82, 188| 1, 711, 401| 160, 225| 35, 282] 6,946] 3, 918, 686| 191, 006 4.9 
1946. .....- 5, 084| 61, 570| 380, 938| 92, 443| 1, 776, 148| 178, 958| 33, 266} 4,751| 4,030, 605| 212, 251 5.3 
1947 1...... 4, 600| 68, 946| 419, 010; 91,971| 1,992, 704| 192, 233| 45, 550| 6,678| 4, 582, 173| 274, 709 6.0 


1 New basis: includes gas stored and lost in transmission, 
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Natural gas produced and consumed in the United States in 1947, by States 


Consumption (including receipts 
Marketed production ! from other States) 


Value at points 


Estimated 
Süt Quantity 1 value at wells Quantity of consumption 
oo ———p——— 
Millions Per- Per- 
of cubic | cent of cent of 
feet total total 

PSA EEN AA AA AA irecexeas 1.1 2.2 
ATIZ0N9_ 2 oo oe eee ee EE, (Mere EE | Serer ene: 768 .6 29. 7 
ArkAUsdS..--oxercl ago 50, 630 1.1 1,818 3.6 | 102,779 2.3 14.2 
California. ..-...........-- 560, 510 12.2 57, 284 10.2 | 548,382 12.4 31.3 
Colorado 22a 2... l.l... 8, 392 2 660 7.9 49, 027 1.1 29. 3 
District of Columbia. All 8, 474 .2 92. 4 
A aeenaneeeoonMM 8 (2) (3) 3.2 7,891 <2 20.5 
Georgia Seek teteaseocsonesawe | cobcee ce ee PAN AA PAPA 41, 368 .9 34.0 
Minois. 1.12.2 eege ee 17, 023 4 1, 565 9.2 | 132,153 3.0 49. 5 
THUNB. ll-ecec2ct mme 877 (2) 9.1 42,5 1.0 57.9 
IOWA A SA EEN, E Tectia ee 40, 948 .9 39.8 
Kansas ...............--... 209, 321 4.6 10, 598 5.1 191, 952 4.3 19. 9 
Kentucky. ................ 96, 459 2.1 14, 430 15.0 36, 938 .8 42.1 
Louisiana................- 581, 398 12.7 21, 221 3.6 375, 206 8.5 10. 4 
A AAA A A EE 3, 402 .1 00. 3 
Michlgan.................. 18, 812 .4 2, 386 12.7 80, 571 1.8 53, 893 66.9 
Ia: AAA OA A UI PS 43, 198 1.0 15, 886 36. 8 
Mississippl................ 40, 037 .9 L 089 5.0 52, 461 1.2 12, 063 23.0 
A eremo nn 38 (2) 5 13.2 78, 101 1.8 32, 542 41.7 
Montana... ee wee vie 34, 282 .8 1, 560 4.6 30, 919 Mei 8, 431 27.3 
Nebraski A AAA A A A , .9 15, 034 37.9 
New Mexico............... 4 142, 740 3.1 2, 526 1.8 102, 766 2.3 8, 922 8.7 
New York................. 5 4, 600 1 1, 118 24.3 41, 572 .9 31, 112 74.8 
North Dakota............. 442 (2) 14 3.2 2, 608 .1 1,153 44. 2 
ODIO. ista acacia 68, 946 1.5 13, 548 19.7 221, 571 5.0 117, 222 52.9 
Oklshoma................. 419, 010 9.1 16, 509 3.9 | 254, 522 5.7 34, 000 13.4 
Pensvlvania * 91, 971 2.0 21, 816 23.7 | 175,906 4.0 78, 453 44.6 
South Dakota. ............ 6 6) (3) 6.0 8, 016 .2 3, 077 38.4 
Tennessee. ....--.--------- 80 d 5 6.3 33, 986 .8 11, 303 33.3 
HK EE ? 1, 992, 704 43. 5 73, 331 3. 7 |1, 444, 422 32.0 | 114,394 7.9 
Utal cra 6, 040 .1 324 5.4 20, 919 .5 6, 206 29.7 
Virginia. sees sde e gue 64 (2) 6 9.4 3, 055 .1 3, 438 112. 5 
West Virginía............. 162, 233 4.2 29, 643 15.4 106, 105 2.4 A 27.7 
AAA AMO AA A EE 267 (2) 123. 2 
Wreommg, 45, 550 1.0 2, 273 5.0 26, 351 6 18.8 

Total 1947........... 4, 582, 173 100. 0 274, 709 6.0 |4, 426, 544 23.2 


! New basis; includes gas stored and lost in transportation, 
3 Less than 0.05 percent. 

3 Less than $500. 

* Includes 3,077 million cubic feet piped to Mexico. 

$ Includes 28 million cubic feet piped to Canada. 

* Includes 179 million cubic feet piped to Canada. 

? Includes 14,865 million cubic feet piped to Mexico. 


NUMBER OF WELLS 


Gas-well completions dropped from 3,353 in 1947 to 2,897 in 1948, 
with sharp drops in Michigan, Ohio, Pennsylvania, and West Virginia. 
Declines also occurred in some of the Rocky Mountain States, includ- 
ing Montana, Wyoming, and New Mexico. Casing and line-pipe 
shortages at the Bowdoin and Cedar Creek fields caused most of the 
decline in Montana. Texas continued to lead in number of comple- 
tions, with 542. California drilled only 21 wells, compared to 45 in 
1947. 

The number of producing gas wells increased during 1947 from 
62,740 to 63,670 at the close of the year. States with large total 
increases included Kansas and Oklahoma (550), West Virginia (500), 
Texas (200), and Louisiana (100). 
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The total number of gas wells (net) abandoned or shut-in during 
1947 was 2,423. Of this number 1,400 were in the Ohio-Pennsyl- 
vania-New York area, and 337 were in Texas. 
Gas wells in the United States, 1946-48, by States 


Producing | Drilled | Producing | Drilled 


8tate Dec. 31, during Dec. 31, during 

1946 1947 ! 1947 1948 1 
o EE 180 10 160 5 
Callforn]A AAA A A EET ded 310 45 350 21 
A EE 20 7 20 10 
A EE E O E E A A EES 90 9 100 11 
ARA AAEE ERTEN EA A EEE A A EA 840 35 830 40 
RR A E EE 2, 400 400 2, 700 382 
Kentucky. codo las oa 2 3, 390 110 3 3, 350 151 
AE ou coo ces A 2, 000 105 2. 100 133 
ALIChIg EE 750 150 760 30 
M ississi ppi Se 30 60 16 
EE A A eo ON I: 110 2 100 3 
Aere 650 93 100 69 
AT A et e 170 63 220 4 
Now A] AAA AS 1, 830 10 1,700 | REESEN 
A E ERR EST 7, 200 580 7, 190 407 
ORIGHOMG WEE 3, 000 269 3, 250 258 
Penrsylvaniaà...... scc ns cduccccsetwenscscwewsasesansen 19, 500 270 19, 100 228 
te EE CO MAD GE (2) 1 
EE EH 4, 800 537 5, 000 542 
ETRE A A O 15, 300 610 15, 800 535 
W yoming...................... mE 140 19 1 7 
North Dakota, South Dakota, Utah, and Virginia. .... 20 |. eios 30 4 
'TOtal zou A E E v womoa SE 62, 740 3, 353 63, 670 2, 897 


1 From Oil and Gas Journal and State sources. 
? Tennessee included with Kentucky. 


DEVELOPMENT AND PRODUCTION BY STATES 


Arkansas.—Data supplied by J. W. Saunders, Arkansas Oil and 
Gas Commission, indicate that the increased gas production in 1948 
was due primarily to additional development in established fields. 
The output of the controlled oil and condensate fields in south Arkansas 
declined slightly from 65,984 million cubic feet in 1947 to 65,636 million 
in 1948. About 6,000 million cubic feet were vented. In the dry-gas 
fields of north Arkansas, where the White Oak field was extended in 
1948, 4,812 million cubic feet of gas were produced in 1947 and 5,703 
million in 1948. The Columbia pool remained shut-in during 1948 
because of the lack of a market for the gas. No dry-gas discoveries 
were reported. 

California.—According to the California State Department of 
Natural Resources, total withdrawals of gas in California for 1948 
were 571,643 million cubic feet compared with 551,145 for 1947, & 
gain of 4 percent. Production totaled 189,682 million cubic feet of 

s from dry-gas fields, 415,735 million cubic feet of wet gas from oil 

elds, and 26,480,000 barrels of natural-gas liquids (including con- 
densate). Losses due to processing at gasoline plants aggregated 
33,774 million cubic feet. 

In northern California, during 1948, the Pacific Gas & Electric Co. 
added approximately 30 miles of high-pressure transmission mains. 
Its gathering system in the Rio Vista field is connected to & total of 
145 active gas wells. In southern California, the Southern California 
Gas Co. completed &pproximately 73 miles of transmission mains in 
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Riverside and Imperial Counties, extending from the 30-inch Texas- 
California line to the United States-Mexico border. This service will 
reach several communities not heretofore supplied with utility gas, 
some of which have converted to natural gas from liquefied petroleum 

as. Other pipe lines constructed included 14 miles of 30-inch in the 

asadena area and 6 miles of expanded gathering lines in the Trico 
field area to connect with recently developed production in the 
northwest extension of the field. 

A 1,000-horsepower compressor unit was installed in Playa del Rey 
underground storage field, where a maximum withdrawal of about 
100 million cubic feet per day was attained—an increase over the 
1945 rate of 72 million. Owing to the strategic location of this storage 
structure near the heart of the Los Angeles load center, it has been 
used to a great degree in hourly load equation in addition to daily and 
seasonal equation, for which it was originally planned. Another 
storage reservoir, in Santa Barbara County, operated for the purpose 
of daily and seasonal load equation only, is in the La Goleta field. It 
has increased its maximum daily delivery capacity from 215 million in 
1945 to 222.5 million cubic feet as of January 10, 1949. 

The great demand for natural gas in southern California during the 
severe winter of 1948-49 caused increased withdrawal from storage. 
Measures are being taken to provide additional pipe lines to the 
San Diego area to preclude & recurrence of the shortages experienced 
during the past winter. Utilization of natural gas by domestic and 
commercial consumers increased 17 percent and by industrial users 
19 percent. | 

he California subcommittee on statistics of exploratory drilling, 
Graham B. Moddy, chairman, recorded nine new fields and pools 
discovered in 1948, none rated as & major discovery. Together with 
extensions, these added 8 million barrels to natural-gas-liquids reserves 
and 240 billion cubic feet to gas reserves. Of 488 completions in 
1948, only 33 were drilled primarily to find gas. Of these, eight were 
SE including two wildcats. Three outposts were finished as 
discovery wells of new pools. Wildcats discovered three gas fields 
and one gas pool. 
ong the new field wildcats, a Solano County discovery had a 
rated initial production of 7 million cubic feet a day in the Denverton 
field. Another, in Yolo County, rated 6.45 million cubic feet from 
the Martinez. A successful new-pool wildcat in Santa Barbara 
County showed an initial production of 2,155 thousand cubic feet 
per day from the Seape formation. Among the deeper and shallower 
pool tests, one Cretaceous well in Solano County yielded an initial 
production of 4.7 million cubic feet. 

Estimated natural-gas-liquids reserves totaled 307,908,000 barrels 
on December 31, 1948, a decrease of 4,243,000 barrels during 1948. 
Gas reserves at the end of the year were 10,192,593 million cubic feet, 
an increase of 28,237 million over 1947. 

Rio Vista led in activity among dry-gas fields, with 9 completions 
out of a total of 23 completions for all dry-gas fields. 

Colorado.—New discoveries increased in Colorado in 1948, accord- 
ing to J. R. Schwabrow, Federal Geological Survey. An 8,286-foot 
well at Dove Creek produced 5,200,000 cubic feet of gas and 528 
barrels of condensate per day from the Hermosa or Paradox sand at 
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5,910-5,934 feet. Another (an extension of a New Mexico field) at 
Barker Creek produced 113,000,000 cubic feet after acidizing in the 
Paradox. An old McElmo well, deepened, flowed 40,000,000 cubic 
feet of carbon dioxide gas from the Devonian at 6,805-6,965 feet. A 
4 ,902-foot well at Pagoda. which had an initial production of 7,700,000 
cubic feet in the Shinarump at 3,957-4,047 feet, was shut in for the 
winter. Drill-stem tests in the Dakota and Entrada formations 
indicated 7 to 8 million cubic feet, with a CO; content of 57 percent in 
the Entrada. Further tests are planned. 

Development wells were completed at the Douglas Creek (2), 
Hiawatha, West Hiawatha, and Powder Wash fields. 'The combined 
open flow of nine wells, exclusive of the McElmo well, was 183,780,000 
cubic feet. At North Callum, 9,709,634,000 cubic feet of carbon 
dioxide gas were returned to the oil-producing sand, and the loss was 
reduced to 110,537,000 cubic feet. At Wilson Creek 371,277,000 
cubic feet of gas were recycled, 106,839,000 used in the field, and 
102,787,000 lost. 

Marketed production in Colorado (exclusive of CO, gas and field 
use) increased from 6,030,492,000 cubic feet in 1947 to 6,489,621,000 
in 1948. All fields except Powder Wash shared the gain. Production 
by fields in thousands of cubic feet was: Powder Wash, 2,678,850; 
East Hiawatha (Colorado side only) 2,530,303; West Hiawatha, 
910,469; Thornburg, 331,790; Berthoud, 34,064; and Craig, 4,145. 
The Piceance Creek, White River, and Douglas Creek fields remained 
shut in for lack of pipe-line connections to markets. 

Gross production (other than marketed) was divided as follows (in 
thousands of cubic feet): Repressured and recycled, 371,277; field 
use, 1,118,262; and losses 1,394,415. Field use declined 34 percent 
owing mainly to completion of drilling operations in the Rangely 
field. A gasoline plant was under construction there. Stripped gas 
will be returned to the producing formation in 1949 for pressure 
maintenance. 

Illinois.—4A. H. Bell and D. H Swann of the Illinois State Geological 
Survey reported 10 gas completions in Illinois in 1948. Nine of these 
were drilled in the Waverly, Dubois, Herald, and Roland pools. 
These were shut-in during 1948. 

Almost 16 billion cubic feet of casinghead gas were processed in 
KE plants during the year, compared with 18.23 billion in 1947. 

addition, approximately 45 billion cubic feet of unmetered gas 
were produced during 1948. 

Estimated total lease utilization of the unmetered gas was 7 to 15 
billion cubic feet. The unused excess was flared. 

Of the 13 billion cubic feet of residue gas remaining after extraction, 
approximately half served as plant fuel or in generating electricity 
for field use, about 4.1 billion cubic feet were injected for pressure 
maintenance or repressuring, and approximately 2 billion cubic feet 
were used for lease fuel. inor amounts were sold and flared. 

It is estimated that approximately 61 billion cubic feet of gas were 
produced in Illinois in 1948, an increase of 12.6 billion over the 1947 
figure. Distributing companies marketed 9 million cubic feet of gas 
from the Ayers gas field, 49 million from the Russellville gas field, 
110 million from the Storms gas-cap field plus 14 million from residue 
gas, and 136 million from the gas wells of the Louden field. These 


840 MINERALS YEARBOOK, 1948 


Ge indicate a decline of 465,000 million cubic feet from 1947 
ures. 
o E ER obtained from the Bulletin of the American Asso- 
ciation of Petroleum Geologists show that five gas discovery wells 
were drilled in 1948, including two Pennsylvanian extensions in 
Posey County. Wells drilled in new fields include two in Harrison 
County and one in Martin County (all Devonian). The combined 
KE for these five wells was 3,952 thousand cubic feet. R. E. 
sarey and B. E. Brooks reported that a gas well flowing 3 million 
cubic feet daily was drilled in the Devonian New Albany shale. 'Three 
new gas wells were also drilled in Jay County. 

Kansas.—Earl K. Nixon of the State Geological Survey reported 
that gas-well completions numbered 351 in 1948 compared with 417 
in 1947. A total of 325 gas wells was drilled in the Hugoton field, a 
decline of 45 from 1947. These resulted in a slight enlargement of 
the field along the western boundary. 

A new gas pool, the Richfield, was discovered in Morton County, 
within the general area of the Hugoton field, with & production of 3.9 
million cubic feet per day and 20 barrels of condensate from the basal 
Pennsylvanian Atoka horizon. 

Two other new pools were reported in 1948 as follows: Producing 
from the Arbuckle dolomite, the Bradbridge field in Stafford and Ed- 
wards Counties; and producing from the Simpson, the Cottonwood 
Creek field in Barber County. 

Gas production increased 17 percent from 205 billion cubic feet in 
1947 to 240 billion cubic feet in 1948. The Hugoton field increased 
production 18 percent to 186 billion cubic feet in this period. Pro- 
ducing wells in the Kansas portion of this field increased to 1,134 in 
1948 from 928 at the end of 1947. 

Kentucky.—New gas wells declined in number from 316 in 1947 to 
195 in 1948. No new pools were discovered during the year. In 
eastern Kentucky, completions in the Big Sandy field numbered 158, 
compared to 228 in 1947. The total open-flow capacity of 226 million 
cubic feet, of which 166 million were obtained from the Silurian Big 
Six sand, exceeded the 1947 total by 5,428 million. 

In the South Central area, four wells in Pulaski County encountered 
gas in amounts ranging from 100 to 200 thousand cubic feet with a 
rock pressure of 50 pounds. Gas was shut-in awaiting a market. 
Producing wells drilled in this area dropped from 40 in 1947 to 6 in 
1948. 

In western Kentucky, drilling activity declined and gas completions 
fell to 7. In Magoffin County a well which came in at 10 million 
cubic feet extended an earlier Big Six field to the head of Bee Tree 
Creek. Six wells totaled almost 75 million cubic feet. Production 
is expected to be spotty and characterized by large initial flows. 
Exhaustion of Bee Tree field gas is expected in a comparatively short 
time. 

Louisiana.—Arnold Chauviere, Louisiana Geological Survey, re- 
ported 250 gas and condensate completions in 1948, including 163 in 
the northern part of the State and 87 in the south. Fourteen of the 
18 discoveries were in south Louisiana. Those showing promise of 
developing into major fields are Cote Blanche Island in St. M 
Parish; Pointe-a-la Hache in Plaquemines Parish; and, in the Gulf 
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of Mexico, Breton Island Block 38, Vermillion Area Block 71, Ship 
Shoals Area Block 72, and Eugene Island Area Block 45. Other new 
gas and condensate fields (with parish locations) are Downsville in 
Union, Milhaven and Calhoun in Ouachita, Castor in Bienville, Lottie 
in Pointe Coupee, Bell City and East Bell may in Calcasieu, Holly 
Beach in Cameron, Edna in Jefferson Davis, Melville in St. Landry, 
and West Bivens and North Gordon in Beauregard. 

In the Hico-Knowles field, Lincoln Parish, a considerable gas re- 
serve was discovered by the extension of Jurassic production approxi- 
mately 1 mile northwest and 2% miles northeast. 

During 1948, a total of 972,992 million cubic feet of natural gas 
was produced, a 16-percent increase over 1947. | 

Michigan.— Information on gas developments in Michigan was 
furnished by G. E. Eddy, State geologist. Gas completions declined 
from 191 in 1947 to 108 in 1948, owing to a decrease in the number of 
wells drilled in older fields for underground storage. Five gas fields 
were discovered, of which only the Newark in Gratiot County added 
important reserves. A second, the Jennings pool in Missaukee Coun- 
ty, holds some promise. 

The Howell field had a total production of 3,362,694 thousand cubic 
feet of gas and 12,357 barrels of condensate at the end of 1948. The 
limits of this Salina-Guelph discovery of 1947 are not defined. 

Expansion of storage featured developments at the Austin, Good- 
well, Reed City, Cranberry Lake, and Marion fields. These accounted 
for 71.4 billion cubic feet, or 93 percent of the total State sales of gas. 

Before May 1948, all gas stored in the State was Michigan gas. 
Since then, all stored gas has come from Texas, Kansas, and Okla- 
homa through a 24-inch line from Detroit to the Austin field. A 
pror 22-inch line will also deliver gas to the Austin reservoir. 

he Michigan Gas Storage Co. is constructing & 20-inch line to connect 
with Panhandle's 20-inch line in southwestern Washtenaw County. 

A unique dry-gas storage project at the Cranberry Lake and Winter- 
field reservoirs involved mixing 12 million gallons of butane with dry 
gas and air &nd injection under pressure to furnish supplies during 
the peak winter months and to prevent avoidable bottom and edge- 
water advance. 

A total of 21,369,587 thousand cubic feet of gas was produced from 
reserves in place in 1948. This 10-percent decline from 1947 reflects 
the influence of larger imports from midcontinent sources through 
newly constructed pipe lines and the unusually mild fall and winter 
weather. 

Mississippi.—A communication from H. M. Morse, supervisor, 
Mississippi State Oil and Gas Board, discloses increased production 
at the Gwinville field from 26,699,327 thousand cubic feet in 1947 to 
35,310,842 thousand in 1948. A new gas field, Sandy Hook, was 
discovered in Marion County, where no pipe line was available. Two 
companies have applied to take gas from the Baxterville field to 
points east of the State. Several other gas fields still lacked facilities 
for marketing. The Carthage Point field, however, marketed 
7,779,526 thousand cubic feet in 1948. 

Gross production in Mississippi soared to 90,307,901 thousand cubic 
ins 7 1948, almost three times the 1947 total of 32,810,564 thousand 
cubic feet. 
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Missouri.—Frank C. Greene geologist, Missouri Geological Survey, 
reported that production increased slightly from 30,035,000 cubic 
feet in 1947 to 31,110,000 in 1948. 

A new pool was discovered in Platte County, but the discove 
well had an initial open flow of only 98,000 cubic feet. A second well, 
completed early in January 1949, yielded 1,108,000 cubic feet. The 
Platte County Gas Co., discoverers of the new pool, has a pipe line 
in this area, and further development is anticipated. 

Montana.—Information from J. R. Schwabrow, Federal Geological 
Survey, indicates that about 48 gas wells with a combined open flow 
of 123,660,000 cubic feet were completed in 1948 compared with 92 
wells with 141,816,000 cubic feet in 1947. Casing and line-pipe short- 
ages reduced drilling to 22 wells in the Bowdoin field and one at Cedar 

reek. Completions by fields were: Cut Bank (11), Kevin-Sunburst 
(4), Bowes (3), Utopia (2), Hardin (2), and Apex, Cassady, and 
Reagan (1 each). No new discoveries were made. Gas storage to 
meet winter demands continued at Cedar Creek and Cut Bank, and 
field use increased at Cut Bank and Kevin-Sunburst. 

A pipe line was laid from the Reagan field to & sweetening plant 
Rr construction at Cut Bank to utilize the flared gas from the two 

elds. 

Total marketed production of major fields, in thousands of cubic 
feet, was: Bowdoin, 7,149,977; Cedar Creek (Montana side only), 
3,464,820; Cut Bank, 17,323,809; Dry Creek, 1,703,714; Kevin- 
Sunburst, 2,179,153; and Whitlash, 1,037,106. 

Gross production was 40,616,918 thousand cubic feet (38,234,656 
in 1947) divided as follows: Marketed production, 34,724,670; repres- 
suring, 411,568; field use, 3,676,350; and losses 1,804,330. 

New Mexico.—Information furnished by R. E. Canfield, Federal 
Geological Survey, reveals no major gas-field discoveries in south- 
eastern New Mexico in 1948. "There were 35 gas-well completions in 
Lea County and 5 in Eddy County as compared with the same number 
for Lea and 2 in Eddy in 1947. 

Gas wells drilled in the San Juan Basin in northwestern New 
Mexico numbered 16 in 1948, & decline from 22 in 1947, distributed 
as follows: Kutz Canyon field (5), Fulcher Basin field (8), Rattle- 
snake field (Indian) (1), and Ute Dome field (Indian) (2). 

Permission was requested by the El Paso Natural Gas Co. to con- 
struct & pipe line from this area to the Arizona-California border. 
Such a development would undoubtedly stimulate future drilling and 
exploration in this region. 

In central and east-central New Mexico, 73 million cubic feet of 
natural carbon dioxide were produced from the Bueyeros field in 
Harding County. The only carbon dioxide completion, in Colfax 
County, was shut-in because no solidified carbon dioxide plant was 
in operation as yet. 

In southeastern New Mexico an estimated 1947 production of 
151,675 million cubic feet rose to 207,852 million in 1948. Of this 
amount, 53,270 million cubic feet were dry gas and 154,582 million 
casinghead gas. Natural-gasoline and repressuring plants handled 
152,902 million cubic feet of gas (including 17,652 million cubic feet 
of dry gas) in 1948.  Residue gas from these plants was distributed 
as follows. Domestic, commercial, and industrial, 87.27 billion cubic 
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feet; carbon-black manufacture, 27.75 billion; plant and lease fuel, 
11.56 billion; shrinkage, 6.77 billion; vented at plants, 17.47 billion; 
returned to ground, 2.097 billion. 

In northwestern New Mexico, 9.3 billion cubic feet of natural gas 
were delivered to domestic, commercial, and industrial markets in 
1948 compared to 8.2 billion in 1947. 

New York.—Information supplied by Philip Donnerstag, New York 
State Geological and Natural History Surveys, indicates that 24 wells 
were completed to the Oriskany or below and 3 additional wells were 
still being drilled at the end of 1948. This compares with 21 and two 
additional abandoned wells for 1947. Of the 24, 6 were storage wells, 
8 extensions, and 10 wildcats. Three of the extension wells, in Erie 
and Chautauqua Counties, had a combined open flow of 810 thousand 
cubic feet from the Medina sandstone. None of the wildcats was 
productive. 

Total estimated production for 1948 was 4.5 billion cubic feet, of 
which 2,185,102,000 were from deep Oriskany wells. 

Increased geophysical prospecting for gas included an airborne 
magnetic survey over the east-central part of the State and seismic 
shooting along the Pennsylvania border from the Hudson River west- 
ward to Allegany County. Several wells to test the results of this 
work are expected in the near future. 

North Dakota.—A report from Wilson M. Laird, State geologist of 
the North Dakota Geological Survey, indicated a 45-percent gain in 
the total volume of gas produced from 442,213,000 in 1947 to 
642,687,000 cubic feet in 1948. Production was from the Eagle sand 
in Bowman County. The number of wells (25) remained the same as 
in 1947, and no new permits to drill for gas were issued. A well being 
drilled near Carpio encountered appreciable quantities of gas, but 
drilling for oil continued. 

Ohio.—K. C. Cottingham, chief geologist, Ohio Fuel Gas Co., 
supplied the following information on gas developments in 1948: 

Gas-well completions decreased from 582 in 1947 to 428 in 1948. Of 
these, 262 were in the Clinton, 86 in the Berea, 38 in the Shallow sands, 
21 in the Oriskany, and 21 in other sands. No unusually large gas 
wells were completed. The largest, the Pfeiffer-Guspyt, had an 
initial open flow of 6,018,000 cubic feet from the Clinton sand at 4,205 
feet. Perry County was the most active, with 68 gas wells completed, 
followed by Stark, with 62, and Muskingum, with 34. 

About 2,000 acres were proved in new gas pools compared with 
1,850 acres in 1947. Another 7,500 acres were added to proved 
acreage in older pools, chiefly from Clinton territory. The depth of 
average drilling (oil and gas) was 2,382 feet compared to 2,751 foot in 
1947. For gas wells the average daily initial production declined to 
708 thousand cubic feet. Production was 60,732,000 thousand cubic 
feet, and natural-gas reserves at the end of 1948 amounted to 581,108,- 
000 thousand cubic feet; an additional 48,345,000 thousand cubic feet 
was held in underground reservoirs for storage purposes only. 

Oklahoma.—Information was furnished by Elmer Capshaw, gas 
engineer, Oklahoma Corporation Commission. Casinghead-gas pro- 
duction increased 8 percent in 1948 to a total of 178,751,567 thousand 
cubic feet. Dry-gas output increased 3 percent to 276,542,084 
thousand cubic feet. Residue gas decreased 29,085,648 thousand 
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cubic feet to 27,307,846 thousand. This decline is not certain because 
of irregularities in reporting such gas. 

The Texas County portion of the Hugoton field, which is the 
greatest single source of gas in the State, expanded production 11 per- 
cent to an aggregate of 120,354,134 thousand cubic feet in 1948. 
Wells tied in to pipe lines numbered 114, bringing the number of 
connected wells up from 564 to 678 as of January 1, 1949. Virtually 
all the gas from Texas County is consumed outside the State. Pro- 
duction in the rest of the State has paced local consumption. No new 
reserves of great importance were opened up during the year, although 
the Elk City-Sayre area shows some promise. Gas completions de- 
clined slightly from 269 in 1947 to 258 in 1948. 

Estimates published by the American Gas Association indicate that 
total reserves of natural gas at the end of 1948 were 11,332,445 
million cubic feet, about the same as the 1947 figure. 

Pennsylvania.—Of 802 completions in the shallow-sand fields in 
1948, 481 were producers, according to J. G. Montgomery, Jr., vice 
president, United Natural Gas Co. 

The combined initial daily open-flow capacity of 102,615,000 cubic 
feet compares with 71,667,000 for 502 shallow-sand producers in 1947. 
Shallow drilling in the west-central district resulted in 245 producers, 
Armstrong County leading with 105. In the southwestern area, 110 
wells were drilled, Washington County contributing 38. The north- 
See with a total of 122 producers, was paced by McKean County 
with 56. 

Five small pools were discovered, one each in Cambria, Clearfield, 
Elk, Jefferson, and Potter Counties. 

Oriskany-sand developments centered in the East Fork-Wharton 
field, where 8 wells yielded daily initial flows ranging from 2,100,000 
to 10,600,000 cubic feet. Six tests in Potter County and three in 
Tioga were dry holes. There were four dry holes in Fayette County 
and one producer with a daily initial flow of 1,500,000 cubic feet. 

Six deep tests in Erie County, including three through the Medina 
sands, failed to locate new reserves. A deep Cambro-Ordovician test 
being drilled in Bedford County, east of the Allegheny Front, attracted 
interest. 

Storage continued to be important, and at least 51 wells were 
drilled for underground storage purposes. The increasing supply 
of gas brought into the Appalachian area by large pipe-line 
companies resulted in intensive programs of pipe-line and compressor- 
station construction and improvement. 

South Dakota.—J. R. Schwabrow, Federal Geological Survey, re- 
ported that no new developments occurred in 1948. An estimated 
8,140,000 cubic feet were marketed and 4,092,000 lost from gas-water 
wells at Pierre compared with 9,061,000 cubic feet marketed and 
4,531,000 lost in 1947. 

Tennessee.—The following information is from a report by H. C. 
Milhous, assistant geologist, Tennessee Department of Conservation: 
Total gas production for 1948 was 157,500,000 cubic feet, of which 
145,000,000 were from Scott and Morgan Counties and the remainder 
from Fentress County. No new commercial gas wells were brought 
in during the year, and none was abandoned. 
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Tennessee’s 1947 estimated production of 80,000,000 cubic feet 
came from 14 wells, 8 in Morgan and 6 in Fentress County fields. 

Texas.—Total production of natural gas approximated 3,277,845 
million cubic feet in 1948, including 2,519,410 million cubic feet of 
dry and 758,435 million of wet gas. Residue gas aggregated ap- 
proximately 2,734 billion cubic feet, including: Repressured, 191.8 
billion; pipe line, 546 billion; and vented, 102.3 billion. The following 
information was obtained from the Bulletin of the American Associa- 
tion of Petroleum Geologists (Vol. 33, No. 6): 

In the Panhandle district, gas production increased 48 billion cubic 
feet over 1947. Drilling activities declined slightly to 154 wells, 
and no new fields were discovered. 

Four gas discoveries in West Texas in 1948 included two in Pecos 
County and one each in Crockett and Winkler Counties. One Pecos 
wildcat had an initial production of 6.4 million cubic feet plus 186 
barrels of distillate from the Ellenburger limestone. 

Discoveries drilled in north and west-central Texas numbered 12, 
including 4 in Stephens and 3 in Jack County. A Wise County well 
made over 4 million cubic feet and 174 barrels of distillate initially. 

There were 36 gas discoveries in south Texas in 1948. Liquids 
recovered from casinghead gas and free gas totaled 12,296,755 barrels. 
The number of oil wells connected with casinghead-gas processing 
systems increased to 36 percent at the close of 1948, and the percentage 
is expected to increase as additional transmission lines are extended. 

A total of 585.8 billion cubic feet of gas was produced in south 
Texas in 1948, of which 54 percent was returned to the formation 
for pressure maintenance or cycling purposes and 26 percent was 
delivered to transmission lines. 'Twelve gas-producing areas were 
found in the lower Eocene. Another'large gas reserve was uncovered 
in the Wilcox formation in the Government Wells-Wilcox field. 
Field development resulted in 41 gas producers and 4 new gas reserves. 

Wells drilled in south Texas in 1948 included 243 gas producers and 
93 dual completions. Sixty-five new gas pools were found. In the 
upper Eocene 593 tests resulted in 38 gas wells and 4 reservoirs. In 
the lower Oligocene, 41 new reservoirs were found by tests in proved 
areas. In the upper Oligocene-lower Miocene, 17 wildeats resulted in 
the discovery of 3 gas fields, none & major reserve as yet. 

East Texas recorded 88 gas completions. A reworked test in 
Harrison County had an initial production of 1,270 thousand cubic 
feet. This indicates a new field and is evidence of productive strati- 

&phic traps along the flanks of the Sabine uplift, thus opening & 

arge area for exploration. A Beckville-field well was completed 
through lower Pettit perforations for an initial potential of 36 million 
cubic feet of gas per day, with 32 barrels of distillate per million. A 
Marion County completion had an initial potential of 10 million 
cubic feet from Travis Peak sand at 7,984 feet. 

Ten gas-condensate fields and 3 gas fields, all of minor importance, 
were discovered in southeast Texas in 1948. Condensate production 
amounted to 14,792,000 barrels. In new sands, new reservoirs, and 
extensions were 20 gas wells, including 1 perforated at 7,556-7,580 
feet in Newton County with initial production of 5.9 million cubic 
feet, from & new sand and 38 condensate completions, 1 of which, in 
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Orange County, had an initial production of 5 million cubic feet per 


ay. 

More casinghead conservation projects to reduce the volume of gas 

flared or lost were planned or were already under construction. 

tah.— New discoveries of gas increased in 1948, according to J. R. 
Schwabrow, Federal Geological Survey. A well rich in carbon dioxide 
in the Bar-X field had an initial open flow of 4,700,000 cubic feet. 
Two completions in southeastern Boundary Butte field showed 
initial flows of 25,000,000 and 9,000,000 cubic feet, respectively, 
from the Hermosa formation. 

Dry-ice manufacture utilized 156,105,000 cubic feet of carbon 
dioxide gas in 1948 compared with 183,309,000 cubic feet (including 
liquid CO2) for 1947. (These figures are not included in the natural-gas 
statistics.) No drilling occurred in the Clay Basin or Farnham fields, 
the only commercial producing areas. A deep test at South Last 
Chance and a wildcat at North Last Chance were unsuccessful. The 
only well at South Last Chance was depleted and the area ready for 
abandonment. Metered production from the Clay Basin field was 
6,609,774 thousand feet. In addition, 22,250,000 cubic feet were 
used in the field, and 500,000 were lost. Comparable figures for 
1947 are 6,036,372, 28,000,000, and zero, respectively. 

Virginia.— Prospecting in southwestern Virginia uncovered a small 
gas field in Scott and Washington Counties and scattered indication 
of possible production in Buchanan and Wise Counties, according to 
David B. Reger, consulting geologist. 

An upper Mississippian Maxton sand completion with a capacity 
of 14,000,000 cubic feet at a depth of 2,301 feet was reported near 
Dwight. Prospecting on 1,000,000 acres in Buchanan, Dickenson, 
and Wise Counties was planned, and drilling progressed in Tazewell 
County. In the early Grove field seven wells continued to supply 
gas to the city of Bristol. 

West Virginia.— David B. Reger, consulting geologist, Morgantown, 
W. Va., reported that new gas pools discovered or brought into 
assured production in 1948 included two in Wayne County and one 
each in Barbour, Kanawha, McDowell, Mason, Jackson, Raleigh, 
and Upshur Counties. Of 37 wildcats drilled, 20 discovered gas. 
Deep-drilling operations extended the Charleston gas field northward 
into Wirt and Wood Counties, enlarged the Terra Alto pool, and 
assured extension of the Blackwater pool by an early 1949 well. 
Approximately 42,600 acres of new territory were proved. In all, 
888 new wells were drilled in the State, resulting in 561 gas wells with 
475,798,000 cubic feet of daily open flow and 180 dry holes. Sixty- 
three which were drilled deeper yielded 21,382,000 cubic feet. The 
daily average capacity of the new wells was 848,125 cubic feet per 
well, initial production increasing 21 percent over 1947. Estimated 
marketed production in 1948 was 203,681 million cubic feet as com- 
pared with 192,233 million (the Federal Bureau of Mines figure for 
1947). 

Approximately 139 billion cubic feet of Texas gas were received in 
1948 at an average rate of about 380 million per day. 

Exploration in the lower Devonian and deeper horizons declined 
somewhat from 1947, with 28 wells drilled in the Oriskany sand or 
overlying Huntersville chert. In the Charleston field, 26 completions 
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Tennessee's 1947 estimated production of 80,000,000 cubic feet 
came from 14 wells, 8 in Morgan and 6 in Fentress County fields. 

Texas.—Total production of natural gas approximated 3,277,845 
million cubic feet in 1948, including 2,519,410 million cubic feet of 
dry and 758,435 million of wet gas. Residue gas aggregated ap- 
proximately 2,734 billion cubic feet, including: Bee 191.8 
billion; pipe line, 546 billion; and vented, 102.3 billion. The following 
information was obtained from the Bulletin of the American Associa- 
tion of Petroleum Geologists (Vol. 33, No. 6): 

In the Panhandle district, gas production increased 48 billion cubic 
feet over 1947. Drilling activities declined slightly to 154 wells, 
and no new fields were discovered. 

Four gas discoveries in West Texas in 1948 included two in Pecos 
County and one each in Crockett and Winkler Counties. One Pecos 
wildcat had an initial production of 6.4 million cubic feet plus 186 
barrels of distillate from the Ellenburger limestone. 

Discoveries drilled in north and west-central Texas numbered 12, 
including 4 in Stephens and 3 in Jack County. A Wise County well 
made over 4 million cubic feet and 174 barrels of distillate initially. 

There were 36 gas discoveries in south Texas in 1948. Liquids 
recovered from casinghead gas and free gas totaled 12,296,755 barrels. 
The number of oil wells connected with casinghead-gas processing 
systems increased to 36 percent at the close of 1948, and the percentage 
is expected to increase as additional transmission lines are extended. 

A total of 585.8 billion cubic feet of gas was produced in south 
Texas in 1948, of which 54 percent was returned to the formation 
for pressure maintenance or cycling purposes and 26 percent was 
delivered to transmission lines. Twelve gas-producing areas were 
found in the lower Eocene. Another'large gas reserve was uncovered 
in the Wilcox formation in the Government Wells-Wilcox field. 
Field development resulted in 41 gas producers and 4 new gas reserves. 

Wells drilled in south Texas in 1948 included 243 gas producers and 
93 dual completions. Sixty-five new gas pools were found. In the 
upper Eocene 593 tests resulted in 38 gas wells and 4 reservoirs. In 
the lower Oligocene, 41 new reservoirs were found by tests in proved 
areas. In the upper Oligocene-lower Miocene, 17 wildcats resulted in 
the discovery of 3 gas fields, none a major reserve as yet. 

East Texas recorded 88 gas completions. A reworked test in 
Harrison County had an initial production of 1,270 thousand cubic 
feet. This indicates a new field and is evidence of productive strati- 
p traps along the flanks of the Sabine uplift, thus opening a 
arge area for exploration. A Beckville-field well was completed 
through lower Pettit perforations for an initial potential of 36 million 
cubic feet of gas per day, with 32 barrels of distillate per million. A 
Marion County completion had an initial potential of 10 million 
cubic feet from Travis Peak sand at 7,984 feet. 

Ten gas-condensate fields and 3 gas fields, all of minor importance, 
were discovered in southeast Texas in 1948. Condensate production 
amounted to 14,792,000 barrels. In new sands, new reservoirs, and 
extensions were 20 gas wells, including 1 perforated at 7,556-7,580 
feet in Newton County with initial production of 5.9 million cubic 
feet, from & new sand and 38 condensate completions, 1 of which, in 
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(39 percent of the total interstate shipments), Louisiana (18 percent), 
Oklahoma (12 percent), Kansas (9 percent), and West Virginia (9 
percent) were the principal exporters of natural gas in 1947. 

States using the largest amounts of gas from outside sources during 
the year, with the quantities involved in billions of cubic feet, were: 
Ohio 163.4; Kansas 122.1; Illinois 116.9; Pennsylvania 113.6; and 
Missouri 79.3. l , , 

Exports to Mexico increased from 17,475 million cubic feet in 
1946 to 17,942 million in 1947. Exports to Canada were 207 million 
cubic feet in 1947 compared with 200 million in 1946. 


Interstate transportation of natural gas in 1947 ! 1 


Producing State Consuming State 1 e 
Arkàansé.. 22 rd EE EE 220 
Colorado: o sccoinsrcaca Lan e tee NS A geese 5, 629 
A AAA A rca red 
5, 693 
Indlind- 2. 0:52 o is teen TT 19 
Kansas taa Colorado coat 4, 537 
Ilinois- E A O ON 5, 155 
NI A REES 8, 453 
AE EE 20, 369 
Michigan EE EE 16, 501 
AM A 28, 111 
EE TS: coca a 7, 105 
A A A A A IA 27, 
IN AA A A lade 7, 063 
IM TEEN 1, 237 
GOEDERT ed 3, 
129, 763 
Kentucky sui rias District of Columbia. ........................... 6, 209 
AA AAA 23 
India. alcol A VALE eai 1, 103 
Mafyland BEE 1, 398 
New ENER 366 
AAA A A AA id 19, 896 
Pentis Ivan alada aia ida 19, 527 
RA A RS 1, 240 
A A EENS 14, 596 
64, 358 
TODD EN AAA E 33, 475 
ATRASOS o a ames te 40, 394 
¡A E av deut 5, 500 
E A Ee 30, 868 
Minois seersant nemis uec lee sac eer 21,271 
IA A O ee ene oe ha 72 
AS AAA ee Meek naomi uae 386 
Maryland eo cs owe eee teases EENEG 38 
NIISSISSIDDL AAA A ero acr eo 27, 404 
USO DEE 26, 20 
NOW e e AAA A NN 1. 060 
A EN AIN 13, 830 
Pennsylvania.. inicio as dd 4.730 
KO TE ia 30, 521 
O A ON 14, 712 
VIUPID AAA IIA 57 
West MEHR See 6,723 
257, 301 
ESO AA A ARA A E eid 9, 166 
pp EIOTIdB. EE 2, 664 
SOC EEN 5, 182 
LOoUls!BDB. EE 5, 710 
22, 722 


See footnotes at end of table. 
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Interstate transportation of natural gas in 1947 ! *—Continued 


Producing State Consuming State! Eons of 
MODA DEE North Dakota... ....... LL oe ll eller re 9, 165 
South Dakota... Ll LL Ll lll. 3, 046 
6,211 
New Meieg mO M rio A t 27,877 
California. ele wee wie INN Ale deme rmm m aano 3, 490 
IR E EE 581 
AED A AA Wm. uere E " 077 
dp VT EE 8, 170 
43, 195 
p— ——Ó 
New York vic eso S ER os Canada eec NE 28 
Pennsylvania.... .... LL eee eere 126 
154 
North Dakota........................... South Dakota... .-- clc cle re ee eese reser 442 
^ MEME S PE EE: West virginn... 579 
Oklahoma..................... .........- HERR td 4, 270 
A EEN 4, 506 
Kate TT AAA E EEN 7, 422 
et AR A AA 31 
KANSAS AA A IN 82, 692 
NICD BAN EE EE 14, 437 
Minnesota... 
AERC d EE EG 29, 610 
Ne brask@ eege SES e 910 
Lë ee O A es Rc ue EE b, 565 
South Dakota 2l Ll llllc l.l 
A EE 12, 639 
162, 188 
T — 
Pennsgieanis -. A E A A Eug 179 
Maryland A EEN 404 
a AA A cau UE 18, 314 
OO da 111 
West Virginia... 992 
20, 000 
Terss ui rial A DI ERCEAUAdC ds 9, 477 
ATMANSOS EE 9, 153 
Colòtadó ts dia 41, 806 
E A ose E E E dass 6, 482 
MIKE eet ere EE E EESE 85, 059 
rte H SE 26, 043 
A eege, Ee iua ue x 21, 605 
Kansas..............- EE 39, 436 
AS A ocOoRW e este o ERR EP EXwEE EET 7, 939 
A EEN 43, 996 
E A A 564 
AU S T A A dE aA 14, 865 
WIICHIGRN rasa rod tai aa 29, 108 
ge MË EE EE 16, 502 
BEE er WEE 7,711 
issouri....... ..... mS EMPIRE 16, 361 
vie WEE 10, 365 
Nex Mexico...................... EE 2, 926 
NOW VO asa ai aaa 6, 124 
¿AA A A nS eme 66, 087 
ERR leren Lets E rlacdlecsEs 17, 939 
Penas VARÍA. eat Serge Roads eed eid 32, 306 
South DakotBR...coneoee cus muse Ea ere n Ets 1, 854 
“Lh ONNOSSCG oi ice as 4, 403 
VIERA a id a ae 852 
West NEIE SE reo dadas 27, 593 
Wisconsin avale 
Wyoming eegen 1, 165 
548, 888 
LD EE, UR A A EE 
Virginis AAA A A A er, 28 


See footnotes at end of table. 
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Interstate transportation of natural gas in 1947 ! 2? —Continued 


Producing State Consuming State ! Senn d 
West Virginia. ..........--...-.-.2-2.--- District of Columbia. ................- 2,629 
AE IA ems e i ee a dad ee 1, 095 
NOW A SERI ER T RI 12, 366 
LB ESPERE SEL 50, 858 
Pennsvivaria on lul A 56, 906 
MBM A A A 057 
124, 811 
WYOMING: eer WHOA Aigo Sia eles eee esd ee teres 3, 735 
NODIBSKB. oie oc enlace ce esos ls 1, 939 
(EL d EE 9, 843 
15, 517 
Total- United: Sites... ee EE 1, 402, 157 

1 Includes: 


Exports to Canada—207 million cubic feet. 
Exports to Mexico—17,942 million cubic feet. 
2 Includes gas stored and lost in transmission. 


PIPE LINES 


The continuing steel shortage, especially in large-diameter pipe, 
hampered natural-gas pipe-line expansion but not plans for further 
development. Of 89 pipe-line projects under Federal Power Com- 
mission jurisdiction, 48 were delayed by various shortages as of 
September 1, 1948. | 

The Federal Power Commission authorized the construction of 
approximately 8,500 miles of new pipe line during the year, and 
pending applications call for 14,600 miles additional. The largest 
new authorization was for construction of an 1,840-mile pipe line 
from Texas to New York City, consisting of 1,210 miles of 30-inch, 
558 miles of 26-inch, and 71 miles of 20-inch, which, with 411 miles of 
6- to 16-inch lateral lines, would have an ultimate capacity of 500 
million cubic feet daily. Estimated to be the largest and costliest 
(almost $200,000,000) natural-gas pipe line in the world, its initial 
capacity of 340 million cubic feet daily will supply metropolitan 
markets in New York, New Jersey, and Pennsylvania. Other im- 

ortant authorizations include an addition of 1,400 miles to the 
exas Eastern Transmission Corp. system and a 1,387-mile Texas-to- 
Pittsburgh line. 

An application to the Federal Power Commission for a 20-inch line 
from upper Gulf coast gas fields in Texas and southwest Louisiana to 
Danville, Va., was based on plans to achieve a capacity of 215 million 
m feet per day for sale in North Carolina, South Carolina, and 

irginia. 

ast Tennessee Natural Gas Co. received Federal Power Commis- 
sion approval to lay 186 miles of 16-inch line from the Tennessee Gas 
Transmission Co. system to Chattanooga and 112 miles of 12-inch 
line to Knoxville, Tenn. Work progressed on & Michigan-Wisconsin 
pipe line which will run from the Hugoton field near the Texas- 
Oklahoma border to Wisconsin and Michigan. Begun at the end 
of 1947, the first phase of the project, costing $88,000,000 and per- 
mitting sales at the rate of 75 billion cubic feet annually, is to be 
completed by the spring of 1950. Underground storage in the de- 
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pleted fields of Michigan is planned, and sales are expected to reach 
108 billion cubic feet during 1952. Several other pipe lines over 400 
miles in length and reaching into every corner of the Nation are on 
the planning boards. 

The total construction expenditure for 1948 was $675,000,000 com- 
pared to $623,612,000 in 1947. The 1947 figure showed $423,537,000 
for transmission, including $143,127,000 for the Big Inch system. 
An American Gas Association survey indicates that a total of about 
$1,900,000,000 will be spent on natural-gas construction during the 
next 4 years. 

Throughout the Nation, 251,330 miles of pipe line (including 
authorized construction) serve, or will serve consumers in 34 States 
and District of Columbia with natural gas originating in 22 States. 


CONSUMPTION 


Consumption of natural gas in the United States increased 10 
percent from 4,012,930 million cubic feet in 1946 to & record 4,426,544 
in 1947. All the major classes of consumers in the United States 
participated in the increase. 

Domestic (residential) consumption expanded 21 percent, commer- 
cial 18 percent, and industrial 7 percent, the latter owing chiefly to 
large gains in the miscellaneous industrial group. 


Natural gas consumed in the United States, 1943-47 


Domestic and commercial consumption 


Consumers (thousands) ! Billion cubic feet Average 


Year Average | value at 


feet used | con- 
Domes- | Com- Total Dome Com- Tota] | Per con- | sumption 


Total con- 
Industrial consumption sumption 

Elec- 

tric 
Billion cubic feet Aver- Aver- | public- 
age T utility 
value value | power 
Year at : at plants 
Petro- | Port- int Ge pombe Ab 

leum | land. | Other | Total | of con- | Teet | of con- lion 

Field rene Leament indus- | indus- | sump- sump- | cubic 
trial trial tion tion feet) ? 


eries | plants 


1 Includes consumers served with mixed gas. 

3 Chapters on Cement in Minerals Yearbook. 

3 Federal Power Commission: Figures include gas other than natural, impossible to segregate; therefore 
shown separately from main table. 
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Natural gas consumed in the United States, by States, 1943-47, in millions of 
cubic feet 


State 1943 1944 1945 1946 1947 
A AA MpLAD EHE seb eee 40, 123 44, 323 43,417 45, 445 50, 713 
ATIZONG 2 us ecu euhlec e oeEILES cede eS 2A, 048 23, 24, 198 27,768 
A A A v eraieUE dee 82, 825 94, 783 91, 198 87, 668 102, 779 
Callos corra le 457, 757 502, 017 502, 44 487, 904 548, 382 
o A c a Rss cO edsis 31, 424 33, 101 34, 877 40, 418 49, 027 
District of Columbia. ....................... 6, 754 6, 782 6, 883 7, 8, 474 
O A dul e pesi COM her CU SE 4, 033 6, 545 7,331 7, 7, 891 
Georgia. A cse rade eee 33, 280 35, 603 35, 915 36, 67 41, 368 
TINGS E A o d e dc ee 122, 340 123, 325 121, 366 12A, 284 132, 153 
IndiBlü. 225: ae ueneno e ERO EORR Pe EE 39, 227 38, 581 40, 274 40, 185 42, 528 
IOWBo.toiosícaacdecuedub iUe EE 28, 687 21, 27, 794 33, 163 40, 948 
KANSAS oco es eee Foie es 129, 173 143, 814 160, 406 175, 820 191, 952 
UNS AAA paars eea ROMS 23, 409 24, 399 26, 802 , 494 36, 938 
Louisiana.. tass dE 290, 651 310, 127 325, 888 331, 364 875, 206 
Maryland MA rtr Den Ei ERetEE 2, 305 2, 401 2, 584 830 3, 402 
ROT cervo cie ncc Deum Ols 53, 010 56, 077 59, 594 60, 251 80, 571 
Minnesota... 33, 501 35, 229 35, 930 37, 624 43, 198 
Mississippi. EEN En 30, 113 33, 111 38, 297 41,778 52, 461 
ISSUE. nc a 59, 577 , 046 72, 059 74, 257 78, 101 
on AAA A SD 28, 815 29, 019 29, 575 28, 212 30, 919 
ds ERA ee Ee te ese 20, 462 24, 699 28, 235 33, 572 39, 699 
New Melen eege a 52, 126 55, 284 71, 459 85, 662 102, 766 
New Y OF AAA eet emen geris 27, 787 27, 057 20, 577 32, 892 41, 572 
North Dakota. <2. -.e. ese sce ere ren 2, 030 2, 267 2, 640 2, 519 2, 608 
D tir Se ee hae ee iat em A a p 162, 371 166, 785 172, 258 188, 527 221, 571 
OEKIS hom. desuuo A 230, 423 249, 996 249, 927 245, 081 254, 522 
Fënstere 159, 004 148, 675 149, 092 158, 587 175, 906 
South Dakots.-.-.........-...--------------- 7, 483 7, 688 7, 158 7,526 8,016 
di A A a eh 24, 252 24, 693 24, 419 , 344 , 986 
A T: A pne Am REALE 1,059,329 | 1,221,383 | 1,348,140 | 1,366,457 | 1,444, 422 
Eet 20, 3 , 275 20, 264 5,7 20, 919 
Al Ale EE EE 1, 610 1, 694 1,791 2,101 ,055 
Nest Kate hat EE 94, 315 , 953 88, 757 100, 733 106, 105 
SCONSIN A A AS led dS AAA 7 
VA A eet eee eae ss 20, 842 21, 426 21, 642 2, 143 26, 351 
Total United States. .................- 3, 403, 479 | 3,696, 463 | 3,900,479 | 4,012,930 | 4, 426, 544 


The three leading consuming States took more than half of the 
United States total in 1947 as follows: Texas, 33 percent; California, 
12 percent, and Louisiana, 9 percent. 

Treated for Natural Gasoline.—The quantity of natural gas proc- 
essed at natural-gasoline and cycle plants increased 11 percent from 
3,663,760 million cubic feet in 1946 to 4,070,150 in 1947, again setting 
a new record. States with the largest gains in this period were 
Texas, California, Louisiana, Oklahoma, and Kansas in the order 
named. Only Kentucky, Michigan, Illinois, and Wyoming registered 
declines. Mississippi began processing for the first time, with 8,079 
million cubic feet treated. 

After declining from 0.94 to 0.91 in 1946, the ratio of gas treated to 
total natural-gas consumption rose slightly to 0.92 in 1947. The 
number of cycling plants increased from 36 to 38 in the same period, 
but EEN production increased at a slower rate than gas 
treated. 

Domestic and Commercial.—The use of natural gas for household 
purposes expanded 21 percent in 1947, or from 660,820 million cubic 

eet in 1946 to 802,150 million cubic feet. At the same time, the 
number of domestic users increased 6 percent, from 11,472,000 to 
12,204,000. Domestic meters &dded (net) have averaged 403,722 
to lines of distributors of natural and mixed gas annually during the 
past 9 years. 'The average &mount of gas used per consumer in- 
creased from 57,605 cubic feet in 1946 to 65,730 cubic feet in 1947. 
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Natural gas treated at natural-gasoline and cycle plants in the United States, by 
States, 1943-47, in millions of cubic feet 


AI RS , 474 
ER , 046 
POPPA EEE EEE ra ate ale ae E , 720 
—€«——— sek Wace eke ae EE , 644 
O A RON , 717 
LS A dee ,975 
pc mE - 3, 2, 255 
EEC ON AA A EE A A EE 8, 079 
Montana- o s ri ReRu Mem SE 10, 000 , 066 
New Mex cociente ocres 123, 234 130, 693 
New (YOLK AA A mea ee 10 1 
el SEN 31,898 32, 869 
Oklalonmi8......-acccRcacoto eR AR RA TELE 207, 139 236, 673 
Pennsylvania............................... 084 62, 437 
Teras NO REX 2,012,357 | 2, 235, 185 
West Virginis 2... l.l... 195, 000 1, 903 193, 
WSNODHIUE. uo es 19, 676 , 590 22, 261 
POUR A TOI oM aea 3, 300, 000 3, 663, 760 | 4,070. 150 
Ratio to total consumption. ................. . 89 . 91 


1 Partly estimated. 


Commercial consumption totaled 285,213 million cubic feet in 1947, 
a gain of 18 percent over the 1946 figure of 241,802. At the same 
time, the number of commercial consumers increased 8 percent to 
1,039 thousand, and consumption per meter increased from 250,000 
to 274,000 cubic feet. 

Field.—Reversing a brief decline, gas consumed in field operations 
of the petroleum and natural-gas industry increased from 897,809 
million cubic feet in 1946 to 933,761 million in 1947. The principal 
gains were (in the order named) in Texas, Louisiana, New Mexico, 
and California. With the exception of Louisiana, all of these States 
showed gains in natural-gasoline production. Oklahoma declined 
again, with a drop of 4.6 billion cubic feet accompanied by a fall of 
34.5 million gallons in liquefied-petroleum-gas production. 

Carbon-Black Manufacture.—A record total of 484,882 million cubic 
feet of gas was used in carbon-black manufacture in 1947, 6,533 million 
cubic feet over the comparable 1947 figure. Continuing a 10-year 
trend, the average value of gas at these plants increased from 3.02 
cents in 1946 to 3.57 in 1947. The growing use of the Ee 
furnace process has resulted in a steady increase in the yield of carbon 
black per thousand cubic feet of gas consumed from 1.63 pounds in 
1941 to 2.44 in 1946 and 2.51 pounds in 1947. In addition to gas, 
over 31 million gallons of liquid hydrocarbons were used in 1947. 

Petroleum Refineries.—A 10-percent increase in the volume of gas 
used as fuel at petroleum refineries was reported, from 331,520 million 
cubic feet in 1946 to 363,892 million in 1947. The greatest gains (in 
billions of cubic feet) were in Texas, 14.9; California, 8.1; Louisiana, 
6.7; and Oklahoma, 2.1. 

Electric Public-Utility Power Plants.—The Federal Power Commis- 
sion reported that gas consumption at electric public-utility power 
plants expanded from 306,924 million cubic feet in 1946 to 373,037 
million in 1947. "These figures—which include, as usual, a small per- 
centage of manufactured gas—reversed a 2-year downward trend. 
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California, which had suffered heavy declines for 2 years, gained 
21,340 million cubic feet to lead the national gain of 22 percent. 

Scattered decreases, mainly in a few Western and Midwestern 
States, were outweighed by gains in Texas, Louisiana, Arkansas, 
Oklahoma, and Tennessee. Three leading States—Texas, Louisiana, 
and California—alone accounted for 56 percent of the United States 
total in 1947. 

Portland-Cement Plants.—A 14-percent growth in cement produc- 
tion in 1947 contributed to the 4-percent increase in the volume of 
natural gas used in that industry. The aggregate of 60,499 million 
cubic feet consumed in 1947 represents a gain of 2,495 million feet 
over the corresponding figure for 1946. 

Other Industrial.—T'he increase in gas used by miscellaneous indus- 
trial plants in 1946 continued in 1947. Some 1,496,147 million cubic 
feet were consumed in 1947 compared to 1,344,626 million in 1946, 
a 11-percent gain. California, Texas, and Louisiana—all States that 
use large amounts—showed the greatest gains over 1946, offsetting 
smaller losses mainly centered in the Missouri-Illinois-Indiana area. 

Mixed Gas.—Natural gas sold in mixtures with manufactured gas 
totaled 124,265 million cubic feet in 1947 compared with 105,863 in 
1946. This gain of 17 percent compares with the 11-percent gain 
in 1946. The main growth, both in total volume and in number of 
consumers, was in the domestic field. Domestic consumption gained 
11.8 billion, industrial] 3.7 billion, and commercial 2.9 billion cubic 
feet in 1947. Illinois and New York continued their lead of several 
years standing. "Together these two States consumed approximately 
49 percent of all the mixed gas in the United States in 1947. 


Consumption of natural gas used with manufactured gas in the United States in 
1947, by States 


Domestic Commercial Total 


Indus- 

trial (mil- ain A 

SE Millions | Consum-| Millions | TO 2 | Milions | consump- 
Consumers | of cubic of cubic fcet) of cubic tion 

feet SS feet feet (thou- 

sands of 

dollars) 
District of Columbia......... 157, 320 3, 563 

o AAA A 1, 087, 170 32,7 

Indiana..............---.--.- 62, 540 4, 651 
e A O 28, 810 961 
RenruckY ccoo 89, 850 4, 684 
Maryland.................... 34, 620 164 
Michigan.................... 5, 340 143 
Minnesota. .................. 134, 770 7, 485 
MISOUFl.....2::l-.r222 wee 281, 080 9, 375 
Nebraska. ............. 2. l.l. 62, 060 2, 391 
New York................... 410, 090 14, 417 
ODIO sive cate Qe rad teres 321, 460 7, 447 
Pennsylvania. .........--.--- 43, 780 2, 869 
Tennessee... 140 30 
A A cech dak 740 14 
A ed 2, 719, 800 90, 932 
946. ............ 71, 436 147, 670 , A 79, 429 
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TECHNOLOGY 


Recently developed gas appliances broadened sales of gas in such 
domestic fields as automatic laundry drying, incineration, and all-year 
air conditioning. A gas heat pump using latent heat in earth or water 
as a source for house eating has been developed. 

Recent A pa of the Fischer-Tropsch synthesis permit the use 
of dry natural gas as a starting chemical raw material in the manu- 
facture of liquid fuels and chemicals. A plant now under construction 
at Brownsville, Tex., will be in operation by 1950. 

Catalytic cracking of propane, butane, and lower grades of gasoline, 
already in commercial use by at least one gas company, may provide 
added flexibility for meeting seasonal demand patterns. Enrichment 
of gas to produce any desired B. t. u. content results, in effect, in greatly 
increasing the capacity of the delivering natural-gas line. It is re- 
ported that the relatively low production cost may extend its use to 
supply the base load in plants built for new areas. Additional catalytic 
re-forming plants are already being installed in Pennsylvania. 

Centrifugal compressors were used for the first time to move large 
volumes of gas under high pressure over long distances through the 
Big Inch and Little Big Taek lines. Studies ındicate that eladi: 
fud or power, the operating costs will be about one-half of the corre- 
sponding costs for reciprocating equipment. 

Detailed studies of physical and chemical means of removing 
nitrogen from natural gas kave been made with a view to increasing 
transmission capacity of natural-gas pipe lines and improving the 
marketability of natural gas containing incombustible nitrogen. A 
nitrogen-removal pilot plant has been completed, permitting test runs. 
Prospective means for solution of the problem involve liquefaction 
and fractionation. 

Several types of gas-fired lumber kilns have been developed which 
greatly shorten the seasoning of green lumber. Bureau of Mines 
research on direct reduction and distillation of zinc ores by the use of 
natural gas resulted in the first use of this method for the salvage of 
zinc residue and scrap in 1948. Utility companies have been helped 
by research in the removal of nitrogen and sulfur from gas and by 
studies of corrosion and pipe-line coatings. 
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GENERAL SUMMARY 


RODUCTION in 1948 of light liquid products totaled an all-time 

high of 6,110 million gallons, equivalent to a 10-percent gain over 

the previousyear. The increment was uniform throughout the year, 
as each month showed a substantial increase over the correspondin 
period of 1947. Notwithstanding a heavy product demand, total 
stocks of light hydrocarbons increased 53.9 million gallons in 1948 to 
reach 234 million gallons. 

Export sales declined nearly 40 million gallons during 1948 to 216 
million gallons, reversing the trend established during the past few 
years. early half of the natural-gasoline shipments went to the 
United Kingdom; Canada received approximately a third. Canada 
was the largest importer of LP-gases,? with 59 percent of total exports, 
while Mexico was second with 34 percent. 

The total value of all light products at plants soared to a record 
high of $463,618,000 in 1948 contrasted with $294,994,000 in 1947, 
an increase of 57 percent. Reflecting an unusually strong market, the 
average price of all light hydrocarbons jumped to 7.6 cents per gallon 
compared with 5.3 cents in 1947. 


1 Data for 1948 are preliminary. 
2 Liquefled petroleum gases. 
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Salient statistics of the natural-gasoline industry in the United States, 1944-48, in 
thousands of gallons 


1944 1945 1946 1947 1948 ! 
Production: 
Natural gasoline and natural-gasoline mix- , 
e AA CS 2, 188, 284 | 2, 498, 741 | 2,691,001 | 2, 743, 731 | 2,950, 925 
LP-gases: 
¡E AA coe Le Eo Ar. 209, 412 162, 756 164, 015 206, 184 206, 449 
Other LP-gases.......................- 961, 212 | 1, 250, 468 | 1,245, 330 | 1,685, 634 1, 974, 249 
Other products. ........--.--....----------- 843, 024 792, 208 760, 687 915, 718 978, 504 
TOUR A A m A UR EC 4, 201, 932 | 4, 704, 173 | 4, 861, 033 | 5,551,267 | 6,110, 127 
Receipts from outside sources................... 112, 182 120. 074 118, 850 122, 705 172. 333 
Stock change at plants and terminals. .......... +798 | +24.139 | -F33,996 | -26,481 +49, 924 
Total entlueden erer e 4. 313, 316 | 4,800, 108 | 4,945,887 | 5,700,453 | 6,232, 536 
Shipments to refineries: 
Natural gasoline and natural-gasoline mix- 
e A caus teh eaten Puce esate 2, 060, 985 | 2, 384, 216 ¡ 2,438, 416 | 2, 554,494 | 2, 729, 193 
LP PASS EE 534, 274 657, 018 381, 175 407, 206 457, 908 
Other products- cll. LL Lll ll... 629, 949 496, 895 412, 905 477, 001 495, 715 
Shipments to jobbers and trade outlets: 
Natural gasoline...................... l.l. 118, 608 { 9, 155 157, 523 177, 848 172, 579 
Condensate ccc lll. ll lll... t 6, 511 11, 205 7, 131 8, 407 
Finished gasoline and naphtha............. 134, 610 229, 948 265, 819 361, 182 371, 333 
Sales of LP-gases: 
Por fel ou sees 608, 881 668, 698 860,619 | 1,212,648 | 1, 441, 233 
For chemical manufacture -.---------- 96, 558 170, 386 209, 394 , 280 285, 165 
Transfers of cycle products 22 ee 76, 482 35, 658 52, 990 71, 576 80, 402 
Exports from polants 22 e le 28, 351 31, 453 121, 781 156, 114 153, 2: 
A EE 24, 618 25. 170 34, 060 32, 973 37, 363 


a a ee eed 


Total demand at plants and terminals....| 4,313,316 | 4, 800, 108 | 4,945, 887 | 5, 700,453 | 6, 232, 536 


———— | ee 
SS TG 


Stocks at plants, terminals, and refineries: 


Natural gäaOollne 28 114, 702 101, 726 138, 667 118, 346 151, 571 
LP-gases -aa 46,452 | 39,517 | 32.264 | 30,225 44, 147 
Other products. ---------------------------- (E) 40,270] 38,278 | ches 38,614 

UT ARR Pe ) 181,513 | 209,209 | 180,418 | 234,332 


——— | —— | ee | | eee 
—————————— ——— |———Ó |——— ee 


Value at plants: 
Natural gasoline...... thousands of dollars..| 3 110, 000 112, 018 111, 708 171, 057 263. 141 


er es ose coo esce Duc wer do....| 334,300 41, 901 36, 079 66, 820 112, 042 
Other products............. LL LL... do....| 338,200 33, 552 34, 404 57,117 88, 435 
Average per gallon....................... cents. 34.3 4.0 3.7 5.3 7.6 
Natural gas treated .._...- millions of cubic feet. 23. 300, 000 | 3,653, 870 | 3, 663, 760 | 4,070, 150 | 4, 400, 000 
Average yield, light products except LP-gases 
per M cubic feet... gallons.. 0. 92 0. 90 0. 04 0. 90 0. 89 
Average yield, all light products. ......... do.... 1.27 1.29 1.33 1.36 1.39 
Sales to consumers for fuel and chemical uses: 
¡NE A dee 703, 786 839, 084 | 1,039, 688 | 1, 448,807 | 1,766, 017 
LR gases lonas ricas 356, 370 437, 682 664, 574 760, 990 970, 784 
Total... EE 1, 060, 156 | 1,276, 766 | 1, 704, 262 | 2, 209, 797 | 2,736,801 
Total exports of natural gasoline and LP-gases.. 42, 702 62, 971 177,875 256, 160 216, 294 


1 Subject to revision. 

2 For comparison with 1945, 
3 Estimated. 

4 Liquefied refinery gases. 


The production of all light hydrocarbons in 1948 was equivalent 
to approximately 7 percent of the total domestic crude-oil output. 
Demand for both natural gasoline and LP-gases continued strong at 
the end of the year. The expansion program of the industry con- 
tinued satisfactorily during 1948, with Texas accounting for the 
greatest number of new cycling plants. California increased capacity 
of its plants principally by installing additional facilities at existing 
plants. The total capacity of the industry at the year’s end for light 
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liquid products was nearly 20 million gallons daily. Based on current 
information, it 1s evident that this accelerated building program will 
extend through 1949. 

During 1948 natural gasoline represented 48 percent of the gallon- 
age of light hydrocarbons, with a value of 57 percent of the total. 
The relative position of natural gasoline remained practically the 
same as in 1947, when it represented 49 percent of total production 
and 58 percent of the value. LP-gases were responsible for 36 percent 
of total output in 1948 compared to 34 percent in 1947, while the 
percent of the value of this product increased to 24 percent compared 
to 23 percent the previous year. Other products (including finished 
gasoline, condensate, kerosine, distillate fuel, “special naphtha,” 
etc.) maintained a relatively important position. During 1948 these 
products contributed 16 percent of the total output, identical to the 
1947 proportion; likewise the percentage of value remained the same 
for both years at 19 percent. 

A total of 4,400 billion cubic feet of natural gas was processed in 
1948 at natural-gasoline and cycle plants, an increase of 8 percent over 
1947. The average yield of all light products per thousand cubic 
feet of gas treated rose from 1.36 gallons in 1947 to 1.39 gallons in 
1948. though the average yield of natural gasoline remained 
unchanged at 0.67 gallon per thousand cubic feet in 1948 compared 
with 1947, the average yield of LP-gases increased to 0.50 gallon from 
0.46 gallon. Continuing the trend of recent years, production of 
propane increased 35 percent in 1948 over the previous year, while 
commercial butane-propane mixture gained 8 percent and normal 
butane 6 percent. 

Sales to consumers of liquefied gases produced in oil refineries 
(LR-gases) totaled 971 million gallons in 1948 compared with 761 
million gallons in 1947 and 665 million in 1946. However, a large 
volume of LR-gas fractions is utilized by the refineries in process- 
ing other products, in addition to the sales for consumption outside 
the petroleum-refining industry. 

It is apparent that the uses for LP-gases will continue to expand in 
the foreseeable future. Already many industrial firms are utilizing 
LP-gases as stand-by fuel, while others use it to supplement their 
normal supply during peak load periods. LP-gases are also used to 
a great extent to augment both natural- and manufactured-gas sup- 
plies during peak loads. 


RESERVES 


A report compiled by the American Petroleum Institute and the 
American Gas Association indicates total proved reserves of natural- 
as liquids in the United States of 3,540,783,000 barrels as of Decem- 
ber 31, 1948. This figure includes condensate, natural gasoline, and 
LP-gases, and is an increase of 286,808,000 barrels over 1947. 

Arkansas, California, Kentucky, Mississippi, New Mexico, Ohio, 
and West Virginia showed declines in reserves totaling 15,137,000 
barrels. The pem increases in reserves were reported in Colorado, 
Louisiana, Oklahoma, Texas, and Wyoming. Texas led all States 
with an addition of 117,611,000 barrels to reserves; Louisiana was 
second with 61,282,000 barrels. 
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Natural-gas reserves are estimated at 173,869,340 million cubic feet 
as of December 31, 1948, an increase of 7,942,426 million cubic feet 
over the previous year. 'The comparable reserve of 3,540,783,000 
barrels of natural gas liquids would therefore indicate an average 
yield of 0.86 gallon per thousand cubic feet of gas reserves. 


Estimated proved recoverable reserves of natural-gas liquids! in the United 
States, in thousands of barrels 


[Committee on Natural Gas Reserves, American Gas Association] 


Changes in reserves 


during 1948 Reserves as of Dec. 31, 1948 
Dis- 
cov- 
eries 
State ¿xten- one Non- ‘ St 
CIS ASSO- is- 
and clated | ciated | solved Total 


— EN A E EA E 


36,468 | 7,926 | 13,063 57, 457 


California.....................| 312,151 | 20,088 | 2,149 | 26,480 |.......... 103, 259 ¡204, 649 307, 908 
Colorido. Egeter geg sata eras 537 |........1] 35, 762 36, 299 
Leier de ls ia ie 40 100 | 24,022 24,162 
Indiana........................ 30 |... 78 108 
e E EECH 97,695 | 2,539 | 2,110 102, 344 
Kentucky..................... $14,401 |. D eu 14, 401 
Louisiana..................... 382, 319 | 95, 908 | 45, 869 524, 096 
Michigan......................]| 1.065] 53] £59] nij 607 |....... 1, 066 
Mississippi.................... 24,563 | 27,641 | 5,360 57, 564 
Montana......................| 1,360 | 2,840 |........] wi, 000 f... 4, 000 
New Mexico .. ............... 23, 879 | 30,902 | 25, 466 80, 247 
Oh A ilb. 21,664 |........].......- 1, 664 
Oklahoma ...................- 95, 869 | 16, 436 | 88, 083 200. 388 
Pennsylvania.................. 12.045 A EES 2. 645 
ORGS AA eater ea 1,314,800 ¡297,052 |462, 822 | 2,074, 674 
lA iR OPEP, 209 |........]--...... 209 
West Virginia. ................ 315,214 |. cesses 15, 214 
W yoming.................... 12,191 1-25 24, 116 36, 307 
Alabama, Florida, Missouri 
Nebraska, New York, and 
Virginia, 24 | 2... 6 30 
NK E 405, 874 | 64,683 |183, 749 |2,023, 155 |585, 763 ¡931,865 | 3, 540, 783 


1 Includes condensate, natural gasoline, and LP-gases. 
2 Not allocated by types, but occurring principally in column shown. 


PRODUCTION 


The production of light products reached the record total of 6,110,- 
127 thousand gallons in 1948. The daily average output for Decem- 
ber was 18,200 thousand gallons, a record for the industry. Total 
gain for the year was 10 percent over 1947. 

This gain represented a material increase each month in 1948 
over the comparable 1947 month. Natural-gasoline production 
totaled 2,950,925 thousand gallons, an 8-percent increase over 1947. 
The output of LP-gases continued to shatter all former records, with 
a production of 2,180,698 thousand gallons in 1948—an increase of 
15 percent over the previous year. Other light hydrocarbons made 
a moderate increase of 7 percent for the year, with a production of 
978,504 thousand gallons. 
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Texas continued to lead all States in production of light products 
with California second and Louisiana third. 


GALLONS 


oF 


MILLIONS 


- 


FIGURE 1.—Annual production of the natural-gasoline industry, 1920-48. 
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REVIEW BY STATES 


California.— The total production of light products increased 5 
percent in 1948 over 1947, to 1,112,069 thousand gallons. The in- 
crease in natural gasoline was 2 percent and in liquefied petroleum 
gas 17 percent; however, other products declined 4 percent. 

Louisiana.— The combined production of all light hydrocarbons rose 
to 706,178 thousand gallons in 1948, a gain of 12 percent over the 
previous year. Production in the Louisiana Gulf dropped slightly, 
but output in the rest of the State showed a phenomenal increase 
and outstripped the Gulf production. For Louisiana as & whole, 
natural-gasoline output gained 10 percent, LP-gases were up 22 per- 
cent, and other products increased 7 percent in 1948 as compared to 
1947. 

Oklahoma.—In Oklahoma the general trend was similar to 1947; 
that is, an over-all increase of 5 percent in the production of light 
hydrocarbons. Natural-gasoline output was off nearly 2 percent, 
whereas LP-gases gained 19 percent. | 

Texas.— Texas continues vo expand rapidly in the manufacture of 
light liquid products, as evidenced by an output of 2,984,389 thousand 
gallons in 1948, almost half of the entire domestic production. Na- 
tural gasoline gained 12 percent over 1947, and LP-gases increased 14 
percent to a record total of 1,123,225 thousand gallons. The over-all 
gain was 13 percent for all allied products for the year. 

Other States.—Mississippi led all States, with a gain of 128 percent 
in 1948 over the previous year due to the addition of a large new plant. 
West Virginia and New Mexico likewise made substantial gains in 
production of light hydrocarbons in 1948 compared to 1947. Illinois 
had & moderate decline, whereas Kansas and Arkansas maintained 
the same position they established in 1947. 


Monthly production of natural gasoline and allied products in the United States, 
1947-48, by States and districts, in millions of gallons 


| 
Field Jan. "Feb Mar Apr. May June!) uis Aug. san. Oct.,Nov.|Dec.| Total 


—— | —— | —]— | À—áÓÀ | e | ———a— | — | —ÀÁÁ— | — Pá——Á | ———À | —MM— | ——— 


1947 
West New York and West 


Pennsylvania. .............. 1.3 1.21 L3| L3| 12| 0.8) 0.8} 0.7] 0.8| 1.0] 1.3| 1.3 13.0 
West Virginia................. 10.8| 11.8| 13.1) 11.2| 11.0) 9.9| 9.7| 10.8! 10. 7| 12. 6| 14.1| 15.6] 141.3 
(e WEE .8 af .8 .6 .5 .4 .4 .4 .4 .6 Nr í .8 7.1 
Hinols...—. dere ht dos 13. 9| 12.9| 14.2) 13.6| 14. 1| 13. 4| 13. 9| 13.3| 13. 3| 13. 5| 13.2| 13.2| 162.5 
Kentucky...........---------- 5.5| 3.2] 4.6) 5.2, 4.8) 4.7) 4.9) 4.7] 4.5! 5.3] 611 6.2 59.7 
Michigan..................... .4 .3 .4 .4 .4 .4 .5 .4 .3 .3 .4 .2 4.3 
KANSAS eren, eee oes 9.00 9.1] 8.8} &7| &2| 7.8! 7.3| 7.2] 7.5| 7.8| 8.6| 9.2 99.2 
Oklahoma.....................1| 36. 7| 34.8] 39. 3| 36.8| 37. 21 34.0| 35.7| 36.6| 36.5] 38.8] 39. 2| 40.9| 446.5 
Texas: 
A A 57.11 53. 7| 58. 41 57. 3| 55.31 53.1! 58.11 58.1] 56. 5| 62. 2 
East Texas................ 27.8| 28. 4| 30. 7| 31. 4| 33.6) 33. 1| 34.0] 34. 1| 33. 2| 34.7 
Panhandle................ 51. 5| 50. 4| 54.6| 52. 7| 27.8, 45. 4| 47.0| 44.4, 50.7| 53.1 
Rest of State 74. 1| 69. 8| 78.5! 76. 4| 79. 6; 81.2| 84. 6| 86. 5; 83. 4| 85. 3 
Total Texas............. 210. 5/202. 31222. 2:217. 8/196. 31212. 8,223. 7:223. 1 223. 8/235. 3 
rkansas...................... 83| 8.01 &6| 7.6| 7.4| 7.1] 7.6| 7.6) 7.6| 7.6 
Louisiana: 
NA 30. 5| 23. 8} 32.9| 28.6| 30. 5| 27.2| 20.7] 29.3! 27.2| 26.9 
Inland.....uous cas E 21. 3| 19. 0| 19. 6| 19. 3| 20. 8| 19.9| 21. 4| 28. 5| 25. 7| 28.5 
Total Louisiana......... 51. 8| 42. 8| 52.5| 47.9| 51. 3| 47. 1| 51.1| 57.8) 52.9) 55.4 
Mississip O BEE A O DEE oe E, VE A ec eks 1.0] 2.1 
New Merxico..............-... 8.2, 7.7| 8.7| 8.8] 9.6| 10.0| 10. 7| 11.3| 10.3| 9.9 
Montana...................... Al .4| Al Ai Ai Ai Al Ai A .6 
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Monthly production of natural gasoline and allied products in the United States, 
1947-48, by States and districts, in millions of gallons—Continued 


Field Jan. Feb. Mar. Apr. Mayj|JuneJuly|Aug. P Nov.|Dec.| Total 


— | —À | ——l —m | —— m | — | —— | — a renee ed 


1947— Continued 


Colorado, Utah, and Wyoming.| 4.3| 42| 4.6| 3.0 3.9| 3.7| 3.8| 40| 4.5| SU 50| 5.8] 525 
California. .................... 85. 2| 77. B| R3. 6| 84. 1| 88. 0| 86. 5| 90. 1| 92. 1| 90. 2| 94. 7| 04. 1| 97. 711, 064. 1 
Total United States. ... 447. 1 417. 2:463. 11448. 0 434. 31439. 0/460. 61470. 4/464. 8/490. 6/499. 5/516. 715, 551. 3 
Daily average................. 14. 4| 14.9| 14.9| 14.9] 14.0] 14.6| 14.9| 15.2] 15.5| 15 8| 16.7| 16.7| 15.2 
1948 ! 
West New York and West 
Pennsylvania............... 131 12 1.2] ril Lu .9| .s8| a .8| nal aol ii| 123 
West Virginia................. 13.9| 13.2| 14. 8| 13. 7| 13. 5. 11. 4| 11. 4| 11.6| 12.0| 13. 8| 13.9] 14. 1|. 157.3 
Ohio RR HAM MEE (6 a .8| .6| .5| .5| .5| .5 .5| A .5| A 6.4 
Minois. .. ................ 12.5 11.0| 12.3] 12. 1| 13.0] 12.5| 12. 5| 12.2| 12. 7| 13.2| 12, 6| 12. 4| 149.0 
Kentucky..................... 6.01 55 59| 53. 58| 49| 48| 4.9| 4.8| 6.01 58| 69| 66.6 
Michigan.. al a a A a a .2| .2| .2| a .2| .1| 25 
Kansas........................ 96. 9.5 oä &5| Su 761 7.5 7.6] 7.4| &3| 8.9| 9.7| 101.9 
Oklahoma..................... 38. 4| 37. 0| 40. 2| 37. 4| 37. 0| 34. 9| 36. 7| 33.01 39. 1| 42.3 43. 1| 46. 0|. 470.1 
Texas: 
Gut. 66. 2| 61. 7| 67. 7| 66.01 65.3| 61.8] 63. 4| 66.9] 67.2| 71.81 72.1] 73.3] 803. 4 
East Terng. II 27.31 27.4| 31.2| 29.9| 30.7| 31.1| 31.4| 33.2| 33.1| 33. 6| 30.8| 29. 4| 369.1 
Panhandle. ............... 60.3| 56. 2| 56. 8| 56.2] 56 7| 49. 5| 46.3| 51. 7| 53.0, 61.0| 61.6 66.6| 674.9 
Rest of State.............. 86. 0| 82. 3| 86. 3| 86.9 90. 4| 94. 4| 98. 6| 99. 5| 99. 11102. 11104. 21107. 2|1, 137. 0 
Total Texas............. 239. 8 01239. 0'243. 11235. 8|239. 71251. 3/252. 4 268. 5/268. 71276. 5/2, 984. 4 
Arkansas...................... 8.4 3| 721 7.4) 6.9| 7.6) 7.51 SO 8.11 8.31 8.8] 945 
Louisiana: MEE 
Gut... 2%. 6 29.6| 27.6] 30.3| 27.8) 27.4| 30.8| 27.9| 28.8] 342.3 
Inland. 26. 4 29. 9| 28. 2| 30. 5| 31. 1| 30. 7. 35.2 33.1, 36. 1| 363.9 
Total Louisiana......... 55.0 59.5| 55.8| 60. 8| 58.6| 58.1| 66.0| 61.0| 64.9| 706.2 
Mississippi- c. 3.8 3.6 3.11 ao 3.8| 3.9| AU 4.1| 4.3| 45.5 
New Mexico.................. 8.8 10.8! 11.1} 11.11 11.6] 12.4| 12. 5| 12.1| 13.0] 131.6 
Montana...................-.. .8 .6 DI .4 .5| .6 iT .9| 1.1 8.4 
Colorado, Utah, and Wyoming... 6.3 45| 42| 44| 49| 49 54| 53 53| 61.3 
California. .................... 98.5 97.1 93.5] 95.4. 95.4| 65. 8| 87.]| 94. 9 100. 111, 112. 1 
Total United States. ....:563. 9,476. 5,515. 2 490. 4|505. 9,483. 9/497. 41509. 4/483. 61537. 8,541. 31564. 8/6, 110. 1 
Daily average................- | 16.3) 16.4 16. 6| 16.3 16.3 16. 1 16.9 16. 4 16.1 17.3| 18.0] 18.2] 16.7 


1 Subject to revision. 
YIELDS, PROCESSES, AND NUMBER OF PLANTS 


Cycle Plants.—During 1948 cycle plants produced approximately 
1,659,245 thousand gallons of light hydrocarbons from 1,040,000 
million cubic feet of processed natural gas, an indicated yield of 1.60 
gallons per thousand cubic feet. "This compares with 1.60 gallons per 
thousand cubic feet in 1947 and 1.50 gallons in 1946. 

Yields.— The average yield of all light products in 1948 increased 
slightly over the previous year. The 1948 yield was 1.39 gallon per 
thousand feet of natural gas treated compared to 1.36 gallon per 
thousand cubic feet in 1947. "The yield of natural gasoline in 1948 
remained unchanged from the previous year at 0.67 gallon per thousand 
cubic feet. 

The average yield of LP-gases in 1948 increased to 0.50 gallon per 
thousand cubic feet in contrast to a yield of 0.46 in 1947. The average 
yield of all light products except LP rasa was 0.89 in 1948 as against 
0.90 for the previous year. The production of propane established 
a record in 1948 of 750,503 thousand gallons, indicating a gain of 35 
percent compared to 1947. Commercial butane-propane mixture and 
normal butane made moderate increases of 8 and 6 percent, respective- 
ly, in 1948 over the previous year. 
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The average value of light products recovered per 1,000 cubic feet of 
natural gas processed increased to 10.5 cents per gallon in 1948 com- 
Sec to 7.2 cents in 1947. The increase was due primarily to much 

igher product prices. Extending the trend established in 1947, 
natural gasoline continued to be the most valuable of all products 
SECH contributing 6 cents per 1,000 cubic feet of gas processed. 
LP-gases accounted for 2.5 cents and other products 2 cents in 1948 
compared to 1.6 and 1.4 cents, respectively, the previous year. 

Production by Processes.—During 1947 the number of natural- 
gasoline plants and cycle plants declined to 546, indicating a net loss 
of 22 plants for the year. Compression-type plants were reduced by 
24, although there was no change in the number of absorption plants, 
which totaled 373. Cycle plants increased from 36 to 38. The huge 
plant at Katy, Tex., is an example of the trend both in construction 
and operation of present industry technique. This plant is adjacent 
to an enormous gas field, and although there are many individual 
operators of the gas wells, the plant is operated by one company acting 
for and responsible to the others. Much of the stripped gas is re- 
turned to producing sands for repressuring. Cotton Valley, La., is 
another example of unitized operation on a large scale. The net 
result of present technique is to increase materially the average daily 
output per operating plant. This has risen from 27,900 gallons 
daily in 1947 to 30,600 gallons in 1948. 


Natural gasoline and allied products produced in the United States in 1947, by 
States and by methods of manufacture ! 


Number of plants operating Production (thousands of gallons) 


State 


———— | ——— 1 —Ó—— AAA |—M————— |——————— | ——— 


Kentucky...................... 797 | 58,916 |........... 

Louisiana...................... 

Michienn 2. 2.2. ]. 22 oe 4,287 |........... 

LIC RE E EES, UW, cb E GEES 

fe an CT EE, A t Lhassa E EE O e, EEN 

New Mexico. ................... 391 | 107,600 |........... 
11 


we mm e mr e o mm — ge e 


49, 572 |----------- 


3, 812, 947 
3, 304, 592 


Wyoming. .-------------------- 


1 Figures for 1948 not yet available. 

2 Includes 15 plants manufacturing LP-gases. 

3 Includes combination of absorption process with compression and charcoal processes. Includes 202 
plants manufacturing LP-gases; and 3 charcoal plants in Ohio aud West Virginia with 1,586,000 gallons 
produced in 1947 and 3 charcoal plants with 1,638,000gallons in 1946. 

4 Includes 29 plants manufacturing LP-gases. 

5 Includes 24,444,000 gallons, of field condensate, 

* Drip gasoline. 
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Technologic Trends.—In 1948, 506 natural-gasoline plants and 41 
cycling plants were in operation. The capacity of these plants was 
nearly 20 million gallons daily. In addition, about 50 large-scale 
projects for new plants or expansion of existing facilities were under 
construction or planned. Completion of this program will increase 
present production by approximately 12 percent. "There has been & 
definite trend in the industry toward producing more LP-gases. 
Due to the higher E for propane and butane as well as the expand- 
ing markets for these products, many plants which heretofore pro- 
duced only natural gasoline have been modernized to manufacture 
LP-gas fractions. | l 

New plants being erected average considerably larger than the 
older ones, and some installations will have capacity to handle 
500,000,000 cubic feet daily. New technique is being developed to 
extract more propane and where possible to design new plants for 
almost complete propane extraction. l 

An article in Oil and Gas Journal (March 25, 1948), entitled “Mod- 
ern Process Methods to Improve LP-Gas Recovery,” states: 

It is predicted that the present trend toward deep extraction of propane and 
eventually ethane will alter future plant processes from the absorption-oil types 
to low-temperature liquefaction. 

The original purpose of the natural-gasoline plant was to remove the ‘‘wet”’ or 
heavy gasoline ends, but the present-day trend is to make the separation not at 
the bottom but at the top, removing the light gases from the liquefiable hydro- 
carbons. This objective, it seems, should be accomplished more efficiently by 
straight low-temperature fractionation of the inlet gas. 


MARKET DEMAND—SHIPMENTS 


The total demand for light products processed at natural-gasoline 
and cycle plants reached the huge total of 6,232,536 thousand gallons, 
an increase of 9 percent over 1947 and an all-time record. Deliveries 
of natural gasoline gained 6 percent in 1948 over the previous year, 
and LP-gases increased 17 percent. Deliveries of condensate dropped 
12 percent in 1948, but finished gasoline and naphtha showed an 18- 
percent gain. It is to be noted that the figures for LP-gases in the 
table do not include LR-gases. 
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Shipments to Refineries.—Total shipments of light hydrocarbons 
to refineries equaled 3,682,816 thousand gallons, which is equivalent 
to 59 percent of total demand in 1948. This continues the downward 
trend of the refinery market in relative importance established over 
recent years, as shipments to refineries represented 60 percent of total 
demand: on the industry in 1947 and 65 percent in 1946. Shipments 
of natural gasoline to refineries totaled 2,729,193 thousand gallons in 
1948, a 7 percent increase over the previous year. LP-gases shipped 
to refineries equaled 457,908 thousand gallons in 1948, a 12-percent 
gain over 1947. However, shipments of condensate declined to 
348,551 thousand gallons or 12 percent. 

Shipments of isopentane to refineries in 1948 represented a 42-per- 
cent increase over the previous year, while normal butane gained 
19 percent and isobutane 4 percent. 

Natural gasoline and allied products utilized at domestic refineries 
in 1948 equaled 3,201,954 thousand gallons compared to 2,969,064 
thousand gallons in 1947. 


Percentage of natural gasoline and allied products in refinery gasoline in the 
United States, 1944-48, by districts 


Indi- 
Okla- Arkan- 

ana Loulsi- 

-” | homa Texas S Rocky 
East | Appa- | Illi- ^ | Texas ana |rouisi-| M Cali- tal 
Year Coast |lachian | nois, Kansan, Inland E Gulf uisi- ne fornia To 

Kin- S- oast Coast ana tain 

souri Inlan 


1 Subject to revision. 


The percentage of natural gasoline and allied products used in 
refinery gasoline in the United States equaled 8.5 percent in 1948, 8.7 
percent in 1947, and 8.4 percent in 1946. There is wide variation in 
the use of these products in different areas. For instance, the Texas 
Inland refining district utilizes 25 percent and California 17.2 percent, 
whereas Oklahoma-Kansas-Missouri consumes 8.9 percent and 
Louisiana Gulf Coast 4.8 percent. 

‘‘Direct’’ Sales.—Jobbers and other trade outlets purchased 172,579 
thousand gallons of natural gasoline in 1948, a decline of 3 percent 
compared with 1947. However, finished gasoline and naphtha pur- 
chases totaled 371,333 thousand gallons, a 3-percent gain. Sales of 
LP-gases for fuel amounted to the record total of 1,466,085 thousand 
ee in 1948, an increase of 18 percent over the previous year. 

ikewise sales of LP-gases to chemical plants gained 18 percent in 
1948 totaling 285,165 thousand gallons. "There is every indication 
that the sales of LP-gases to jobbers will continue the upward trend 
in the future. 
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SALES OF LP-GASES 


During 1948 LP-gas sales continued the steady growth they have 
consistently shown during the past decade. There were 2,736,801,000 
gallons of LP-gases delivered to consumers in the United States during 
1948, a total representing a 24-percent increase over sales of 2,209,- 
797,000 gallons in 1947. The increase in 1948 in marketed LP-gas 
over that sold in 1947 was greater than the total quantity of LP-gases 
delivered during 1941. Records compiled by the Bureau of the Cen- 
sus, United States Department of Commerce, show exports of 
45,520,000 gallons of LP-gases in 1948 compared with 53,233,000 
gallons in 1947. 

The tendency toward the greater use of propane gas shows a 
remarkable increase, as 1,279,744,000 gallons were delivered in 1948, 
comprising 47 percent of total sales. Comparing 1948 sales of 
propane with propane sales in 1944, the first year 1n which LP-gas 
was widely used as a synthetic rubber component, the proportion 
of propane sales was 32 percent of the 1944 total of 335,884,000 gal- 
lons. Using the same year as a comparison, the proportions for 
butane declined from 26 percent in 1944 to 19 percent in 1948, and 
those for butane-propane mixture also decreased from 43 percent in 
1944 to 35 percent in 1948. 


Sales of LP-gases in the United States, 1944-48 


Butane-propane 
mixture 


Propane 


Year 
1041 22:5 273, 116 25.8 335, 884 
1919.5. -:. ilm 325, 140 25.5 444, 581 
1910... 2.222222 441, 418 25.9 551, 250 
POSTS ll Il be veau 398, 635 18.0 863, 686 
IK EE 512, 515 18.7 | 1,279, 744 


! No comparable figure for 1943. 


With the cooperation of the LP-gas industry, distribution of the 
sales of LP-gas is shown by five marketing districts for the first time 
in 1948. Forty-one percent of the national sales (1,122,870,000 
gallons) were made in States comprising district 3, where the largest 
proportion of LP-gas was marketed. Sales in district 2 followed, with 
788,142,000 gallons (29 percent). Sales in district 1 &mounted to 
454,555,000 gallons or more than 16 percent of the total, while in 
district 5 sales were 12 percent of the total deliveries. Only less than 
2 percent of the total was marketed in district 4. 
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Sales of LP-gases in the United States in 1948, by district and use, in thousands 


of gallons . 
Per- 
District 1 Total cent 
Use in- 
crease 
1 2 3 4 5 1948 1947 1 
Butane: s 
Domestic and commercial]. ...| 17,159 | 22,419 58,986 | 7,595 | 6,842 | 113,001 62, 092 82 
Gas manufacturing........... 20, 521 | 36, 445 2,206| 2,588| 1,812 63, 572 58, 424 9 
Industrial plants............. 7,042 | 43, 414 13,352 |........ 2, 678 66, 486 61, 901 7 
Synthetic rubber............. 563 | 19,311 | 159,197 |........ 15,706 | 194,777 | 187, 733 4 
Chemical plants.............. 178 1 44,005 |........ 10, 203 54, 386 18, 796 189 
Internal combustion.......... 380 | 16, 491 49 6| 3,093 20, 019 9, 662 107 
AM other uses................ 1 54 319 E A 374 27 (3) 
Total butane............. 45, 844 |138, 134 278, 114 | 10,189 | 40, 334 512,615 | 308, 635 29 
Propane: 
Domestic and commercial ....1193, 515 1317, 068 138, 260 | 28, 643 | 88, 467 765, 953 503, 448 52 
Gas manufacturing........... 45,156 | 69, 890 1, 802 |........ 16, 227 133, 075 77,110 73 
Industrial plants............. 48, 135 | 40, 095 12, 270 1,033 | 10,757 112. 290 83, 108 35 
Synthetic rubber............. 870| 1,207 785 E ees 1, 203 4,125 4,558 —10 
Chemical plants. ............. 4, 915 785 209, 256 |........ 34, 697 249, 653 182, 388 37 
Internal combustion.......... 52 7, 514 1, 004 41 5, 521 14, 132 12, 595 12 
All other uses................. 283 232 ¡AA PE 516 479 8 
Total propane............ 292, 926 |436, 851 | 363,378 | 29,717 1156, 872 |1, 279, 744 | 863, 686 48 
Butane-propane mixture: 
Domestic and commercial....| 35,670 |119, 667 | 351,852 | 4,325 | 82, 821 594,335 | 584, 998 2 
Gas manufacturing. .......... 3. 906 | 20, 990 3, 775 1,243 | 11,077 40, 991 33, 798 21 
Industrial plants............. 1,336 | 8,785 11,156 |. 13, 851 35,128 28, 592 23 
Synthetic rubber.............|........ 2 26, 737 Nee oceano cds 20, 739 9, 244 189 
Chemical plants.............. 74. 873 | 44, 706 67,346 |....... |........| 186,925 | 213,083 —12 
Internal combustion..........|........ 18, 754 19, 231 453 | 20,352 58, 790 71, 529 —24 
All other uses.................|........ 253 1:281. A E 1, 534 232 (2) 
Total butane-propane 
mixtüuré.. erer ce 245 115, 785 |213, 157 481,378 6,021 |128, 101 944, 442 947,476 |....... 
Total: 
Domestic and commercial....|246,344 |459, 154 549, 098 | 40, 563 |178, 130 |1, 473, 289 |1,150, 538 28 
Gas manufacturing. .......... 69, 583 |127, 325 7, 783 3,831 | 29,116 237, 638 169, 332 40 
Industrial plants............. 56, 513 | 92, 294 36, 778 1,033 | 27,286 | 213, 904 173, 601 23 
Synthetic rubber............. 1, 433 | 20, 580 186, 719 |........ 16, 909 225, 641 201, 535 12 
Chemical plants.............. 79,966 | 45, 491 320, 607 |........ 44, 900 490, 964 414, 267 19 
Internal combustion.......... 432 | 42, 759 20, 284 500 | 28, 966 92, 941 99, 756 —7 
Allother..................... 284 539 LOU A A 2, 424 738 229 
Total sales for U. 8. use...|454, 555 |788, 142 |1,122, 870 | 45,927 1325, 307 |2, 736, 801 12, 209, 797 24 
EÉXDOFÍS EE E E nies chee 45, 520 | 53, 233 —15 


Grand total sales.........|........|........|...-...-.-|--...-.-]-..----- P 782, 321 2, 263, 030 | 2 


1 The States in each district are as follows: 

District 1.—Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut, New 
York, New Jersey, Pennsylvania, Delaware, Maryland, District of Columbia, Virginia, West Vir- 
ginia, North Carolina, South Carolina, Georgia, and Florida. 

District 2.—North Dakota, South Dakota, Minnesota, Nebraska, Iowa, Wisconsin, Illinois, Indiana, 
Michigan, Ohio, Kentucky, Tennessee, Missouri, Kansas, and Oklahoma. 

District 3.—New Mexico, Texas, Arkansas, Louisiana, Mississippi, and Alabama. 

District 4.—Idaho, Montana, Wyoming, Utah, and Colorado. 

District 5.—California, Oregon, Washington, Arizona, and Nevada, 

* Over 500 percent. 


Domestic and Commercial Sales.—The volume of LP-gas sold for 
domestic and commercial purposes was 1,473,289,000 gallons in 1948. 
This represents 54 percent of the total LP-gas marketed and is an 
increase of 28 percent over the 1,150,538,000 gallons delivered for the 
same purpose in 1947. 
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The total quantity sold for domestic and commercial uses in 1948 
is greater than the total quantity of LP-gas sold for all purposes in 
1945, just 3 years before. The large demand for this product for 
homes, farms, institutions, and commercial establishments located 
beyond the gas mains is clearly indicated. According to a report by 
K. W. Rugh and E. O. Mattocks entitled ““LP-Gas Sales Continue to 
Gain in 1948”, released by the Phillips Petroleum Co., more than 25 
percent of the gas ranges produced in 1948 went into the LP-gas 
market. Also, the demand for LP-gas automatic water heaters and 
refrigerators continued to increase along with LP-gas space heaters. 
They also estimated that about 5% million homes are now using 
LP-gas and that one-third of these use LP-gas for space heating as 
well as for other household purposes. The report adds that there 
are at present more than 3,000 bulk plant installations, a number 
about equal to the counties in the United States. 

The greatest relative increase in domestic sales was for butane, as 
the 113,001,000 gallons sold in 1948 were an 82-percent gain over the 
62,092,000 marketed for domestic use in 1947. However, propane 
sold for domestic purposes comprise 52 percent of the LP-gas used in 
domestic trade, and 765,953,000 gallons of propane were sold for the 
domestic and commercial uses in 1948, which is 52 percent above 
1947 sales of 503,448,000 gallons. Butane-propane mixture increased 
only 2 percent, as 594,335,000 gallons were marketed in 1948 com- 
pared with 584,998,000 sold for domestic and commercial purposes in 
1947. District 3 is reported as having the largest market for LP- 

as in the domestic trade, as 37 percent of the national demand for 
LP gas for domestic and commercial use was sold in that area. There 
was 31 percent in district 2; 17 percent in district 1; 12 percent in 
district 5; and 3 percent in district 4. However, in district 4 over 88 
percent of all LP-gas sold was for domestic use. 


Sales of LP-gases in the United States, by uses, 1940-48, in thousands of gallons 


Gas man-| Internal 


Year Domestic (Chemical S YDthetiC|rnaustria]! ufactur- | combus- | All other | Total 
rubber in . 
g tion 

1940... ...........-.- 134, 018 34,671 |.......... 69, 892 20, 285 53, 918 672 313, 456 
Ee S illl 220, 722 44,206 |.......... 98, 728 25, 255 66, 871 7,070 462,852 
1942................ 299, 559 Ai (Ont, 114, 132 31, 366 82, 456 4, 889 585, 440 
1043 retar cas 339, 380 55, 356 (1) 149, 429 37, 519 87, 834 5, 715 675, 233 
nET: 445,617 151, 985 162, 085 162, 018 45,879 92, 495 (7 | 1,060, 156 

19045.— A 533, 262 224, 291 208, 787 163, 121 53, 849 93, 340 116 | 1,276, 7 
1046... 2l 158, 466 311, 490 293, 802 159,115 86, 660 94, 592 1, 704. 262 
1047. EE 1, 150, 538 414, 267 201, 535 173, 601 169, 332 99, 786 738 | 2, 209. 797 
EE 1, 473, 289 490, 964 225, 641 213, 904 237, 638 92, 941 2, 424 | 2,736, 801 


1 Included in “All other.” 


Gas-Manufacturing-Plant Use, for Distribution Through Mains.— 
The use of LP-gas in gas-manufacturing installations continues to 
increase rapidly. It is reported that 237,638,000 gallons were sold 
for this purpose in 1948, an increase of 40 percent over the sales of 
169,332,000 gallons in 1947. The wider distribution of natural gas 
throughout the country has, in many instances, resulted in excessive 
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space-heating demands during the winter months. LP-gas is used 
to a great extent to augment both natural and manufactured gas 
supplies during peak loads. The largest proportion of LP-gas used 
in the gas-manufacturing installations 1s reported in district 2, amount- 
ing to 127,325,000 gallons, or 54 percent of the total demand for LP- 
gas for this purpose. District 1 follows with 29 percent, and 12 per- 
cent was reported in district 5. Less than 5 percent was used by gas- 
manufacturing companies in districts 3 and 4. "The total sales of 
LP-gas used by gas-manufacturing companies represent about 9 per- 
cent of the total LP-gas marketed. 

Data regarding the distribution of LP-gases by manufactured-gas 
companies, &ccording to the Ámerican Gas Association, are as follows: 
Liquefied gas, as of June 1, 1949, was being delivered through mains 
in 476 communities by 195 companies in 41 States. During 1948, 
an average of 318,100 customers were served with LP-gas by utilities. 
Butane-air gas and propane-air with heating value ranging from 525 
e 1,600 B. t. u. per cubic foot were supplied to 399 communities in 38 

tates. 

À mixture of undiluted butane and propane gases with & heating 
value of 2,800 to 3,500 B. t. u. per cubic foot was supplied to 18 com- 
munities in Arizona, California, Iowa, Nevada, New Mexico, and 
North Carolina. Undiluted propane gas with a heating value of 
2,515 to 2,550 B. t. u. per cubic foot was supplied to 59 communities 
in Connecticut, Maryland, Massachusetts, Michigan, Minnesota, 
Missouri, Nebraska, New Jersey, New Mexico, South Carolina, 
Virginia, and Wisconsin. 

Industrial-Plant Use.—The volume of LP-gas marketed for indus- 
trial use during 1948 was 213,904,000 gallons, an increase of 23 per- 
cent over the 1947 sales of 173,601,000 gallons. The total sales of 
LP-gas for industrial use represents 8 percent of the total LP-gas 
marketed. 

One of the most rapid-growing uses for LP-gas by industrial plants 
is as a standby for other fuels, generally manufactured or natural gas. 
Greatly increased domestic and commercial space-heating require- 
ments have resulted in demands that frequently exceed the capacity of 
the natural-gas transmission lines or that of manufactured-gas 
producing plants. 'To meet the increased demand, it has been 
necessary to force more industrial-gas consumers to accept a smaller 
volume of gas during peak-load periods. To insure against interrup- 
tion of gas supply, & large number of industries have installed LP-gas 
as a standby fuel. | 

The quantity of propane sales for this purpose increased 35 percent 
in 1948 over 1947 sales, and the proportion of propane amounted to 
over 50 percent of the total demand for LP-gas sold for industrial use. 
Butane-propane mixture, used by industrial plants, increased about 23 
percent in 1948 over the same period in 1947, and the butane increase 
was only 7 percent. Industrial plants in district 2 purchased more 
than 43 percent of the total and district 1's proportion was 26 percent, 
followed by district 3 with 17 percent, district 5 with 13 percent, and 
district 4 with less than 1 percent. 
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Synthetic Rubber Components.—LP-gas sold for synthetic rubber 
components in 1948 totaled 225,641,000 gallons. This represents an 
increase of 12 percent over that marketed for the same purpose in 
1947. Butane gas is principally used for this purpose, and the sales 
of this gas amounted to 86 percent of the total LP-gas sold for synthetic 
rubber manufacture. Butane sales increased from 187,733,000 gallons 
in 1947 to 194,777,000 gallons in 1948, &n increase of 4 percent. 

Synthetic rubber plants in district 3 purchased 83 percent of the 
Nation's demand for this purpose, followed by district 2 with 9 percent 
and district 5 with almost 8 percent. A small amount was reported 
in district 1. 

Raw Material and Solvents for Chemical Plants.—LP-gas is an 
intermediate for producing finished chemicals. The volume used 
amounted to 490,964,000 gallons in 1948, which was 19 percent 
above the 1947 delivery of 414,267,000 gallons. Sales of LP-gases for 
chemical raw material rank second among the principal uses, using 18 
percent of the national demand for MID. Large quantities 
of LP-gases in gaseous form are furnished to chemical companies 
through pipe lines direct from the source of production. Propane sold 
for chemical use amounts to 51 percent of the total demand of LP-gas 
for this purpose. Sales in 1948 of 249,653,000 gallons increased 37 
percent over the 182,388,000 gallons purchased in 1947. 

Butane-propane mixtures delivered for chemical raw material 
decreased about 12 percent in 1948, from 213,083,000 gallons in 1947 
to 186,925,000 in 1948. The butane sales more than doubled in 1948, 
rising from 18,796,000 gallons in 1947 to 54,386,000 in 1948. The sales 
of LP-gas for chemical solvents, by districts, show 65 percent in 
district 3, 16 percent in district 1, and about 9 percent in district 2 
and in district 5. 

Used as Fuel in Internal-Combustion Engines and Other Uses.— 
The quantity of LP-gases sold for these purposes is almost 4 percent 
of the national demand. The volume sold for internal-combustion 
engines dropped 7 percent in 1948 compared with 1947, and the sales 
reported for all miscellaneous rose from 738,000 gallons in 1947 to 
2,424,000 gallons in 1948. "The largest proportion of engine fuel is 
reported in district 2 as 46 percent, while 31 percent was reported in 


district 5.? 
STOCKS 


Total stocks of light hydrocarbons increased nearly 54 million 
E or approximately 30 percent in 1948 over the previous RE 

owever, at the year end, total stocks were reduced 30 million gallons 
from the maximum in August.  LP-gases represented the largest gain 
with 46 percent over 1947, while natural-gasoline stocks increased 28 
percent and other products were up 21 percent. Notwithstanding 
the large increase in consumption of light liquid products during 1948, 
it 1s evident that stocks on hand at the end of 1948 were adequate. 


3 The survey covering sales of LP-gases in the Pacific Coast marketing area (district 5) was made by E. T. 
Knudsen, supervising economist, Bureau of Mines, Los Angeles, Calif. 
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Stocks of natural gasoline and allied products in the United States, 1944-47, and 
1948, by months, in thousands of gallons 


Natural gasoline LP-gases Other products Total 


Date 


d Pr! El | eens fl emg | d 


Dec. 31: 
1944............... 17, 262 29, 190 | 11,046 | 6,384 88, 368 | 90, 216 | 178, 584 
1945. .............. 22, 255 17, 262 | 22, 840 | 17, 430 | 112, 507 | 69,000 | 181, 513 
1946. ............-. 20, 882 11,382 | 28,282 | 9,996 140, 503 | 62, 706 | 209, 209 
A A, 723 5,502 | 19,961 | 11, 886 120, 022 | 60, 396 | 180, 418 
1 
Jan. 21 eege 24, 475 7,266 | 20,672 | 9,912 | 124,978 | 56,574 | 181, 552 
Feb. 29 ............... 25, 559 7,896 | 22, 266 | 12, 222 132, 364 ,882 | 196, 246 
Mar. 31............... 30, 082 8,778 | 21, 936 5, 964 141, 037 | 60, 816 S 
Apr. 30...00 31, 538 6,174 | 20,661 | 6,552 | 159, 453 ,378 | 222, 831 
ay Sl RAMA 37, 522 7, 224 | 25, 838 8, 400 166, 911 | 69, 216 | 236, 127 
June 0. 38, 038 9, 408 | 22, 633 6, 888 177,770 | 77, 448 | 255, 218 
July 31................ 30, 580 8, 610 | 23, 046 7, 980 179, 643 | 79, 758 | 259, 401 
Aug. 31..............- 27, 712 7, 518 | 26,045 | 11,172 188, 031 | 76, 902 
Sept. 30............... 27, 738 8, 526 | 27,465 7, 266 187, 724 | 76,314 | 264, 038 
Oct. 31... loo 30, 912 7, 014 | 32, 906 6, 930 190, 912 | 68, 334 | 259, 240 
Nov. 30............... 32, 497 8, 316 | 31, 477 7, 140 179, 146 | 66, 864 | 246, 010 
Dec. 31............... 31, 421 12, 726 | 31, 936 6, 678 169, 946 | 64,386 | 234, 332 


The Mid-Continent (group 3) price of 26-70 natural gasoline 
remained constant at 8.5 cents per gallon f. o. b. refineries or natural 
gasoline plants throughout 1948. "This was an increase of 2.515 cents 
per gallon above the average price of 5.985 cents per gallon in 1947. 

ikewise for shipments of this material f. o. b. Breckenridge, Tex., 
the price remained unchanged at 8.0 cents per gallon. The average 
price of 26-70 natural gasoline in 1947 was 5.483 cents per gallon. 
This indicates an increase of 2.517 cents per gallon in 1948 over the 
previous year. 

The Oklahoma spot price for 73-75 octane motor gasoline moved in 
& narrow range during 1948. The highest monthly average price 
prevailed in June and the lowest in December—11.6875 and 10.6006 
cents per gallon, respectively. It is apparent that the demand for 

asoline as well as the price held unusually firm throughout the year. 
n fact, these were the highest prices paid in nearly 25 years. 


MILLIONS OF GALLONS 


Pops 2.— Trends in average value of natural BEE price of gasoline, and stocks of natural gasoline, 
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With respect to LP-gases, the market was exceedingly strong during 
1948. The average price for commercial propane and industrial pro- 
pane in tank cars or transport trucks f. o. b. New York Harbor was 
9 cents per gallon. Likewise, the prices for commercial butane and 
industrial butane held firm at New York Harbor. The price range 
for these products remained between 8.0 cents per gallon and 9.0 cents 
per gallon during 1948. At New Orleans, La., the average price for 
commercial propane was 6.12 cents per gallon for the year; moreover 
the price range was narrow, the low being 5.375 cents and the high 6.5 
cents per gallon. The price of butane continued to advance, while 
propane remained fairly constant during 1948. 

Average monthly refinery price quotations for commercial grades 
of LP-gases for several important distribution centers are shown in 
the accompanying table. After & slight increase early in the year, 
prices for LP-gases changed little through the remainder of 1948. 


Monthly average price of LP-gases at refineries in the United States in 1948, in 
cents per gallon 


[Platt's Oil Price Handbook] 


Dec. A 
31, | Jan.|Feb.|Mar.| Apr.|May |JJune|July'Aug.| Sept.| Oct.|Nov.| Dec. ara 
New York harbor: 
Commercial propane. ..| 8.70] 8.96} 9.00! 9.00! 9.00| 9.00) 9.00] 9.00| 9.00} 9.00! 9.00! 9.00! 9.00! 9. 00 
Industrial propane. .... 8. 70| 8.93} 9. 00; 9. 00; 9. 00| 9.00) 9. 00| 9.00; 9.00; 9.00, 9.00; 9.00| 9.00! 8. 99 
Commercial and/or in- 
dustrial butane....... 8. 70! 8. 93| 9. 00, 9. 00; 8.91| 8.00| 8.00| 8.00| 8.00| 8.00, 9.00} 9.00, 9.00| 8. 57 
Philadelphia, Pa.: Com- 
mercial propane. ....... 7.95| 8.61| 8. 75| 8. 96| 9. 00, 9.00| 9.00| 9.00| 9.00, 9.00] 9.00| 9.00) 9.00| 8.04 
Baltimore, Md.: Com- 
mercial propane........ 9.00! 9.00. 9.00) 9. 00| 9. 00| 9.00| 9.00| 9.00| 9.00; 9.00. 9.00. 9.00; 9.00} 9.00 
New Orleans, La.: Com- 
mercial propane........ 6. 50| 6. 50, 6. 50| 6. 50| 6. 50] 6. 50| 6. 50) 5.38, 5.38) 5.38| 5.57| 6.38| 6.38| 6.12 
Hastings, W. Va.: 
Commercial propane...| 8.25! 8.25) 8.25! 8.25] 8.25| 8.25| 8.25! 82.5, 8.25; 8.25! 8.25| 8.25! R.25! 8.25 
Commercial butane....| 7. 50/ 7. 50| 7. 50| 7.50| 7. 50] 7. 50| 7. 50| 7. 50 7. 50| 7.50} 7. 50| 8.00! 8.25! 7.60 
Toledo, Ohio: 
Commercial propane....| 7.25| 8. 50! 8. 501 8.91! 9.00} 9.00! 9.00) 9.00) 9.00| 9.00! 9.00; 9.00' 9.00) 8. 01 
Commercial butane....| 7. 50| 8.75) 8.75) 9.16| 9.25| 9.25| 9.25| 9.25| 9.25, 9.25| 9.25| 9.25| 9. A 


FOREIGN TRADE * 


Shipments of natural gasoline to forcign countries in 1948 totaled 
170,774,142 gallons valued at $20,126,140. This compares with 
exports of 202,927,494 gallons valued at $17,111,425 in 1947 and 128,- 
784,432 gallons valued at $7,506,921 in 1946. This is a decline of 
32 million gallons in 1948 from the previous year. Almost half of 
the shipments were made to the United Kingdom, while Canada 
received 33 percent, Curagao 15 percent, and Australia 7 percent. 

Exports of LP-gases originating at natural-gasoline plants and 
refineries were 45,520,181 gallons valued at $5,259,048, in 1948. 
This is a decrease of ncarly 8 million gallons in 1948 compared to 1947. 
Canada received 59 percent of these products, while Mexico received 
34 percent and Brazil 4 percent. Shipments were made in smaller 


4 Figures on exports compiled by M. B. Price, of the Bureau of Mines, from records of the U. 8. Depart- 
ment of Commerce. 
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quantities to 48 other countries, reaching virtually every corner of 
the globe. 


LP-gases exported from the United States, 1944-48, by countries, in thousands 
of gallons! 


[U. 8. Department of Commerce) 


ce em www teem em moe o oom mult 


MG@TICO EE 

Philippines, Republic of............-.....-]---.-.------ 

United Te EE, Se Di nee see EH 

Other eounttieg Lll... 414 395 
EWERS 53, 233 46, 520 


1 Converted from pounds to gallons at 4.5 pounds per gallon, 
3 Less than 500 gallons; included with “Other countries.'' 


Nickel 


By HUBERT W. DAVIS 


GENERAL SUMMARY 


ONSUMPTION of nickel in the United States established a peace- 
C time record in 1948 and was 16 percent larger than in 1947. This 
unprecedented peacetime demand for nickel was met largely by 
accelerated operations in Canada, where output was 10 percent greater 
than in 1947. Although demand for nickel in 1948 put pressure on 
the supply available, it 1s believed that the supply of all forms of nickel, 
except nickel salts, met actual consumption needs. At times, how- 
ever, the supply of nickel salts was inadequate to satisfy requirements. 
Imports of nickel into the United States reversed a 4-year downward 
trend in 1948; they were 20 percent more than in 1947. Because of 
the closing on March 31, 1947, of the United States Government- 
owned nickel mining and processing facilities in Cuba, Canada supplied 
about 96 percent of the total imports in 1948 compared with 91 percent 
in 1947. However, receipts of nickel from Norway and the United 
Kingdom were also much larger than in 1947. Shortage of coal con- 
tinued seriously to hamper production of nickel in New Caledonia. 
Domestic output of nickel was, as heretofore, small in 1948. 


Salient statistics for nickel, 1944—48 


Ce nn | ra ——À—ÀÀÀ 


United States: 


Production: 
aisla AAA A short tons. - 988 1,155 352 646 RS 
Becondary............ c Ll LL lll ull. do.... 4, 321 6, 483 8, 248 9, 511 8, 850 
Imports (gross weight) 3........... LL... do....| 134,932 | 122,528 | 104,7 88, 408 106, 939 
Exports (gross weight) 3................... do.... 7,931 3, 876 7,977 12, 037 8, 184 
Consumption. ._.. EE do.... (1) 96, 252 80, 105 80, 757 93, 558 
R Erie per pound 4........................- cents.. 3114 3144 | 3114-35 35 3334-40 
anada: 
Production... short tons..| 137,299 | 122, 565 96.062 | 118, 627 131,075 
o AA cee sce eee ee cle do.... 424 762 (1) (1 1) 
EXPO cies do....| 133,599 108, 222 111, 422 117,056 131, 840 
World production... do....| 173,000 | 160,000 | 136,000 | 153,000 165, 000 


1 Figure not available. 

2 Excludes “All other manufactures of nickel”; weight not recorded. 

3 Excludes “Manufactures”; weight not recorded. 

* Price quoted to United States buyers by International Nickel Co., Inc., for electrolytic nickel in car!ots 
f. o. b. Port Colborne, Ontario; price includes duty of 214 cents a pound 1944-47 and 144 cents 1948. 


The stecl industry continued to be the chief consumer of nickel in 
the United States. Usage of nickel in stainless steels was 6 percent 
morein 1948 than in 1947 but that for other steels was 25 percent greater. 
Consumption of nickel in high-temperature and electrical-resistance 
alloys was up 20 percent, and that for anodes gained 58 percent. 
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The use of nickel in cast irons increased 7 percent over .1947. Most 
of the nickel consumed in 1948 was in the form of new metal, but 
proportionately more oxide and oxide sinter were used than in 1947. 

Effective July 22, 1948, the contract price to United States buyers 
for electrolytic nickel in carlots f. o. b. Port Colborne, Ontario, was 
increased to 40 cents a pound, including duty of 1% cents a pound; 
the former price was 33% cents a pound. 

Effective January 1, 1948, the rate of duty on refined nickel imported 
into the United States was reduced 50 percent to 1% cents a pound. 


PRODUCTION 


Domestic production of nickel is small and comprises metals re- 
covered from scrap-nickel anodes, nickel-silver, and copper-nickel 
alloys (including Monel metal) and primary nickel recovered in copper 
refining and produced from ore and as & byproduct of talc production. 
Domestic primary nickel production totaled 1,765,000 pounds in 1948 
and comprised both crude and refined nickel sulfate recovered as a 
by product of copper refining at Baltimore, Md.; Carteret and Perth 
Amboy, N. J.; Laurel Hill, N. Y.; and Tacoma, Wash. Shipments 
were 1,879,000 pounds, the bulk of which was crude nickel sulfate sold 
to refiners for use as an intermediate in the manufacture of refined 
nickel salts. Although all the nickel recovered as a byproduct of 
copper refining is credited to domestic production, some 1s recovered 
from imported blister copper. There has been no production of 
nickel from ore or as a byproduct of talc production since 1945. 

In addition to the nickel recovered as a byproduct of copper refining 
in 1948, 4,075,000 pounds (nickel content) of refined nickel salts 
(chiefly sulfate) were produced in the United States from Canadian 
cobalt-nickel ore &nd nickel residues, from domestic crude nickel 
sulfate, and from nickel shot and nickel scrap. 

The total production of refined nickel salts in the United States was 
4,492,000 pounds (nickel content) in 1948; shipments to consumers 
for electroplating, catalysts, &nd ceramics were 4,673,000 pounds. 


Nickel produced in the United States, 1944-48 


Primary (short tons) ! Secondary ? 
Year Byproduct ! 
of copper Other 4 | Short tons Value 
refining ? 
A A A AA 697 291 4, 321 $, 024, 700 
DD A A A O 719 436 6, 483 4, 538, 100 
A eet 352 AA 8, 248 5, 801, 600 
lr A EE E MI 646 |...........- 9, 541 7, 188, 159 
IN EE 883 |............ 8, 850 6, 966, 720 


! Bureau of Mines not at liberty to publish value. 
2 Nickel recovered as metal and in alloys and salts, 
3 Nickel content of nickel salts and metallic nickel. 
» SN ickel content of concentrates and matte produced from ore and of concentrates produced as byproduct 
of tale. 
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CONSUMPTION AND CONSUMERS' STOCKS 


The accompanying tables give data on consumption and consum- 
ers’ stocks of nickel. The data cover all known consumers of nickel 
in the form of primary, secondary, matte, and oxide. The figures for 
nickel salts, however, fall short of the total and probably represent 
only 43 percent of the total in 1948. 


Nickel (exclusive of scrap) consumed and in stock in the United States, 1947-48, 
by forms, in pounds of nickel 


1947 1948 
Form Stocks at In SE Stocks at et 
Consump- | consumers’ sumere? Consump- | consumers’ ers! 
tion plants lants tion lants Se ts 
Dec. 31 ! pan ec. 31 pan 

Dec. 31 Dec. 31 
Primary 3.................. 117,120,883 | 11,263,442 | 1,052,069 | 130,911, 216 | 15,060, 130 1, 340, 622 
Mettes a ae 23, 711, 215 1, 280, 670 2, 267, 131 k , 604 2, 119, 330 312, 115 
Oxide and oxide sinter. .... 19, 331, 904 2, 441, 088 105, 274 | 33,052, 564 3, 808, 439 281, 883 

A IR 1, 349, 857 471, 939 5, 930 1, 914, 134 521, 773 > 

'Folal ascos 161, 513,859 | 15,463,139 | 3,430,404 | 187, 116,518 | 21, 599, 672 1, 937, 969 


1 Revised figures (except for matte). 
2 Includes secondary nickel (ingot or shot remelted from scrap nickel] and scrap-nickel alloys). 


Nickel (exclusive of scrap) consumed in the United States, 1947-48 by uses 


Pounds of nickel 


Use 
1947 1948 
Ferrous: 
Stainless steels... EE 30, 700, 270 32, 487, 815 
Other steels. IS RI LEE 34, 758, 963 43, 564, 600 
Cast Irons- ee 7, 905, 576 8, 431, 667 
Nonferrous (comprises copper-nickel alloys, nickel-silver, brass, bronze, 
beryllium, magnesium, and aluminum alloys, and Monel, Inconel, and 
Eër Ole NICKO) eno te tas a EE gege 1 54, 747, 667 56, 067, 736 
High-temperature and electrical-resistance alloys.._........-.-.-.---.------- 10, 249, 545 12, 336, 123 
Electroplating: 
Anodes EE 17, 975, 335 28, 425, 717 
POMPOUS EG 1, 218, 268 1, 327, 396 
Catalysts- O ent eee ac le EE 1 878, 664 1, 190, 851 
li on aie AA A A 385, 112 370, 7 
OMA EEN 2, 694, 459 2, 913, 905 
A IN A 6l rA DL LACE ae 3 161, 513, 859 187, 116, 518 


1 Revised figure. 


FOREIGN TRADE ! 


Imports of nickel into the United States in 1948 reversed & 4-year 
downward trend and were 20 percent more than in 1947. Imports in 
1948 comprised chiefly metallic nickel, matte, oxide, and nickel 
residues. As heretofore, Canada was the chief source of the imports; 
it supplied 134,974,975 pounds of metallic nickel (pig, ingot, and 
shot), 25,681 pounds of bars, rods, etc., 27,708,041 pounds of roasted 
and sintered matte (averaging about 68 percent nickel), 43,028,224 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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pounds of oxide and oxide sinter (averaging about 74 percent nickel), 
and an undetermined quantity of nickel residues. The matte is 
refined to *Monel" metal at the plant of the International Nickel 
Co., Inc., Huntington, W. Va. In 1948, 2,185 short tons of nickel pig 
were refined at Huntington from Canadian oxide sinter. In 1948 
Norway furnished 6,225,281 pounds of metallic nickel, the United 
Kingdom 1,665,247 pounds, and the U. S. S. R., Union of South Africa, 
Italy, India, and the Netherlands 114,483, 56,384, 28,532, 20,342, and 
18,474 pounds, respectively, The United Kingdom supplied 1,508 
pounds of bars, rods, etc., Germany 3,719 pounds, the Netherlands 97 
pounds, and Sweden 7 pounds in 1948. 

The nickel content of the unmanufactured nickel products imported 
into the United States is estimated at 193,760,000 pounds in 1948, 
compared with 161,435,000 pounds in 1947. 

Effective January 1, 1948, the rate of duty on refined nickel im- 
ported into the United States was reduced 50 percent to 1% cents a 
pound. Nickel ore, matte, and oxide entered the United States duty 
free. 

Exports of nickel comprise largely products manufactured from 
imported raw materials. Exports of alloys and scrap (including 
Monel metal), which comprise the bulk of the foreign shipments, 
were 31 percent less in 1948 than in 1947; those of metallic nickel, 
nickel-chrome electric-resistance wire, and nickel-silver were 0.3, 46, 
and 60 percent, respectively, smaller. 

The United Kingdom (10,353,894 pounds) and Canada (2,612,241 
pounds) were the chief foreign markets for nickel, Monel metal, 
alloys, and scrap in 1948, | 


Nickel products imported for consumption in the United States, 1926-48, in pounds 


Gross weight 'Total 
SE Ore and "AL ela Nickel ickel 
re an shot, bars ckel- 
d d Oxide Gross weight| content 

matte roan e silver estimated) 
kr EE 14, 635, 651 29, 408,950 | 1,485, 386 6, 476 45, 536, 463 | 38, 600, 000 
19021. coco ee eee A 10, 744, 474 29, 219, 779 1, 013, 332 16, 754 40, 994, 339 | 35, 800, 000 
IM. EE 18, 589, 032 49, 118, 737 1, 743, 218 25, 553 69, 476, 540 60, 600, 000 
EEN ee 28, 981, 343 64, 710, 054 3, 265, 425 14, 434 96, 971, 256 83, 000, 000 
A A , 593, 201 38, 323, 029 1, 353, 096 16,557 60, 286, 043 50, 600, 000 
hr A A TQ ee 11, 629, 709 23, 633, 754 304, 991 10, 211 35, 578, 665 30, 200, 000 
i oy A E DN DUNS 5, 917, 770 15, 023, 813 687, 597 ,1 21,631,373 18, 800, 000 
A cde cu We Dei 19, 220, 309 31, 621, 203 2,019,155 |.......... 52, 860, 757 43, 800, 000 
o A E A TE 11, 845, 865 45,799, 511 75 58, 595, 687 42, 000, 000 
A uda use ue 15, 924, 300 58, 858, 720 912, 907 |.......... 75, 695, 933 68, 400, 000 
E A eee esse cues 23, 194, 329 80, 537, 245 2, 550, 073 |.......... 106, 281, 647 95, 200, 000 
¡A crecer gelu 25, 085, 047 81, 229, 414 2, 044, 395 |.......... 108, 359, 756 95, 768, 000 
1938 ot ceo EN 14, 579, 441 43, 956, 363 555, 181 296 59, 091, 281 52, 400, 000 
BEE 28, 433, 530 99, 526, 058 1,611,558. PR 129, 591, 146 | 116, 400, 000 
A A 34, 889, 970 141, 059, 797 8, 986, 834 153 184, 936, 754 | 167, 519, 000 
IMI EE 79, 892, 400 149, 986, 922 | 18, 377, 937 2, 800 248, 200, 059 | 212, 363, 000 
1942 A E LY o MAE 80, 378, 120 161,575, 130 | 23, 954,909 |.......... 265, 908, 159 | 228, 550, 000 
ET RA 86,971,459 | 185,157, 444 | 10, 368, 220 1,017 | 282, 498,140 | 244, 983, 000 
A cee z-2-..- 72, 828, 746 186, 105, 235 | 10, 929, 012 291 269, 863, 284 | 236, 586, 000 
A to ese 50, 077, 170 156, 804, 217 | 38, 174, 845 408 245, 056, 640 | 214, 866, 000 
19496 aaa 38, 092, 080 142,325,035 | 29, 041, 940 9,762 209, 468, 817 | 185, 000, 000 
MT ds tes 29, 272, 226 117, 374, 447 | 30, 147, 686 21, 799 176,816,158 | 161, 435, 000 
IS a ia 27,708, 041 143, 134, 730 | 43, 028, 224 7,754 213,878, 749 | 193, 760, 000 


i 
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Nickel products (excluding residues) imported for consumption in the United 
States, 1946-48, by classes 


[U. 8. Department of Commerce] 


1946 1947 1948 
Class —————— 
Pounds Value Pounds Value Pounds Value 
Unmanufactured: 
Nickel ore and matte... 38, 092, 080'$5, 263, 584| 29, 272, 226 $3, 750, 870| 27, 708, 041/$3, 576, 268 
Nickel pigs, pras shot, etc....... 142, 324, 523,38, 657, 205/117, ib. 931,365, 368, 075/143, 103, 718/47, 423, 584 
Nickel bars, rods, tubes, ete 512 960 1,516 1, 455 31, 012 30, 290 
Nickel oxide.__.............-...... 29, 041, 940| 5, 927, 731, 30, 147, 686, 6, 458, 240, 43, 028, 224/10, 000, 860 
Manufactured: 
Nickel-silver or German silver in 
sheets, strips, rods, and wire. .... 9, 762 $ 697 21, 799 11, 095 7,754 3, 467 
All other manufactures of nickel... (1) 3, 529 (1) 5, 834 (1) 5, 082 
g Ku A tee seks SESSIONS 49, 857, 706|......-....- 45, 505, bo. ...... 61, 039, 551 


! Quantity not recorded. 


Nickel products exported from the United States, 1946-48, by classes 
[U. 8. Department of Commerce] 


1946 1947 
Class SAA ———— 
Pounds | Value Pounds Value 

Ore, concentrates, and matte............ 21,083, $12,832 1, 510 $861 
Alloys and scrap containing nickel 

(including Monel metal).............. 11, 194, 004, 4, 005, 090; 16, 848, 166. 6, 287, 395, 11, 652, 798 
Metal in ingots, bars, sheets, etc. ....... 1, 883, 881} 994,470 2 712, 787, 1,528, 451 
Manufactures............ LLL c LLL ll. (1) 647, 736 (1) 1, 119, 084 
Nickel-chrome electric resistance wire..|  817,003| 1, 247, 861) 1, 386, 457 2 021, 879 
Nickel-silver or German silver, crude, 

scrap, or bars, rods, ete. .............. 2,037, 788| 500, 132| 3, 125, 017| 1,197, 860| 1,260,330) 591,858 


EE, SE | 7, 408, 121]..........- 12, 156, 430|....-.-...- 8, 749, 715 


1 Quantity not recorded. 


WORLD REVIEW 


The accompanying table shows world production of nickel by 
countries, 1940—48, insofar as statistics are available. Despite the 
fact that nickel is produced i in many countries, four—Canada, Cuba, 
New Caledonia, and the U. S. S. R.—have furnished about 96 percent 
of the world output since 1943, and one country—Canada—has 
supplied about 77 percent of the total. 

Canada. —Virtually all the Canadian nickel output is derived from 
the copper-nickel ores of the Sudbury district, Ontario. Some nickel 
is also recovered as a byproduct from silver-cobalt ores of Cobalt. 
Two companies—International Nickel Co. of Canada, Ltd., and 
Falconbridge Nickel Mines, Ltd.—are the principal producers. 
Nickel production in Canada was 131,075 short tons in 1948 com- 
pared with 118,627 tons in 1947. Exports of nickel from Canada 
were 131,840 short tons in 1948 compared with 117,056 tons in 1947. 

Sales of nickel in all forms by the International Nickel Co. of 
Canada, Ltd., in 1948 were the highest in any peacetime year; they 
were 240 ,098, 274 pounds compared with 205,278,868 pounds in 1947 
and with 207, 700,943 pounds in 1937, the previous peacetime high. 


2 International Nickel Co. of Canada, Ltd., Annual Report: 1948, 15 pp. 
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World production of nickel (content of ore), by countries, 1940-48, in metric tons 
[Compiled by B. B. Mitchell] 


74 471 ) 
Canada asista 111, 383 |128, 029 |129, 369 |130, 642 |124. 555 [111,189 | 87, 146 |107, 616 | 118, 909 
CUDA. O A E (0 2,430 | 4,679 | 10,900 | 11,241 | 2,014 |........ 
Finland uit EE () 97 | 1,630 | 8,970 313 900 622 (1) (1) 
Germany. ...............-.- 729 674 577 951 (!) (D^ unes E DE 
E occus cocco uie V RE 575 185 706 MUS E, DEE, ck examen aste E 
Indonesia................... 2, 222 | 3 1,200 |? 1, 200 | ? 1, 200 (1) o A A GE 
AA EE 87 91 74 43 14 12 (1) (!) (1) 
Japan A ey berti edac 825 | 2,311 | 1,252 | 1,613 | 1,720 A A O 
Morocco, French... (1) l (1) "Y cea A A A 
New Coledonia. 10,535 | 10,395 | 9,415 | 7,374 | 8,115 | 4,328 | 2,779 | 3,345 4, 882 
NOPWBY erageet nd 1, 007 911 5 516 | ^ B5 EE A 
Sweden EE reves 101 377 702 698 390 Eee ee) (eet Ree l 
Union of South Africa ...... 416 449 497 529 458 
¡A A 8,650 | 13, 600 (1) 11, 160 (1) 13, 400 | 20,000 | 25, 000 ,000 
United States 5. ............ 503 599 555 582 896 1, 048 319 586 801 
Total (estimate).......... 140, 000 |162, 000 |158, 000 [187,000 |157, 000 |145, 000 |123,000 |139, 000 | 150, 000 


! Data not available; estimate by author of chapter included in total. 

2 Data cover 9 months ended March 31, 1942. 

! Estimate. 

4 Preliminary data for year ended March 31 of year following that stated. 

! Dyproduct in electrolytic refining of copper. In 1941 includes also production from ore and as byproduct 
of talc; in 1944 and 1945 includes also production from ore. 


Over 90 percent of the 1948 total was sold in the United States, Great 
Britain, and Canada; sales outside these three countries were only a 
small fraction of prewar volume. To continue a large and steady 
supply of nickel, the company has been forced to mine ores of lower 
grade during the past decade; this is illustrated by the fact that 43 
pounds of nickel were obtained from each ton of ore mined in 1938, 
whereas in 1948 this figure had dropped to 27 pounds. As a con- 
sequence of the heavy demands on its ore reserves in the war and post- 
war years, the company has been forced to give more detailed atten- 
tion to the mining of lower-grade underground ores; and it has decided ` 
upon a mine-development program that will make possible, with 
improved mining, concentrating, and smelting methods, the economic 
recovery and use of lower-grade ore. Ore mined was 10,866,862 short 
tons in 1948 compared with 10,406,644 tons in 1947. Underground 
development totaled 84,152 feet in 1948, bringing the total footage 
to 1,323,660 or 251 miles at the year end. Proved ore reserves at 
the end of 1948 were 246,177,000 short tons containing 7,503,000 tons 
of nickel-copper compared with 221,843,000 tons containing 7,171,000 
tons of nickel-copper at the end of 1047. "The new process plant at 
Copper Cliff for the production of nickel in the form of oxide sinter 
for the market and for intermediate refinery products was completed 
and put into operation in 1948. 

Concerning virtual replacement of the Orford process of copper- 
nickel separation by the matte casting and flotation operations in the 
new nickel oxide sinter plant, R. C. Stanley, chairman of the board 
of directors of the International Nickel Co. of Canada, Ltd., reported 
to stockholders as follows on April 27, 1949: 

Our Orford process served well for many years in the production of the major 


portion of the world's nickel requirements. However, we have developed a 
better process. A plant has been built for the separation of copper, nickel and 
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platinum metals in matte by subjecting the matte to controlled cooling, flotation 
and magnetic separation. he matte flotation operations in the new oxide sinter 
plant commenced in September and are rapidly approaching full-scale produc- 
tion, practically replacing the Orford process. This has been a process change 
of major e erte The transfer of sintering operations from Port Colborne 
to Copper Cliff will soon be completed. 


_ Falconbridge Nickel Mines, Ltd.,? reported an unprecedented peace- 
time demand for nickel in 1948; and operations were pushed to the 
maximum permitted by power, equipment, supplies, and labor. 
During 1948 one blast furnace operated 5*4 months and two furnaces 
operated 6 months. As a result of the increased operations, 821,259 
short tons of ore were treated in 1948 compared with 731,925 tons 
in 1947. Ore hoisted and treated in 1948 was only slightly below 
that in the peak year 1944 (830,254 tons). At the Falconbridge 
mine exploration attention was focused mainly on preparation for 
and ee the internal shaft for depth development, drifting 
and drilling on the 3,150-foot level, and drilling on upper levels for 
extensions of the footwall ore bodies found on the bottom levels. 
At the McKim mine the shaft was completed to 1,421 feet by August, 
and at year end all major buildings and installations were either in 
use Or nearing completion. Drifting toward the ore zone was in 
progress on four levels. In December 1948 the Rexora nickel pros- 
pect, 32 miles north of Minaki, was optioned and exploration work 

egun. Ore reserves of the company were 14,007,500 short tons 
averaging 1.74 percent nickel on December 31, 1948. Since February 

4, 1930, when the smelter was blown in, through 1948 Falconbridge 
Nickel Mines, Ltd., has treated 9,261,692 short tons of ore, and the 
smelter has produced 285,575,301 pounds of nickel and 145,194,178 
pounds of copper in matte. 

The Sherritt Gordon Mines, Ltd.,* continued its program of explora- 
tion and development of nickel-copper ores in the Lynn Lake area of 
northern Manitoba in 1948. A total of 36,408 feet of diamond drilling 

. in 89 holes was done. Shaft sinking of the “ A" shaft was started in 

June and at the year end 567 feet had been sunk. A total of 47,510 
cubic feet of station had been cut in four main stations and three 
smaller substations. The mining plant at the “A” shaft was com- 
pleted. All concrete foundation work was completed for the pilot 
mill, ee the foundation for the Diesel-electric generator to 
supply power for the pilot mill operation. This Diesel and generator 
were also set up. At the “EL” shaft one 33,000-gallon fuel-storage 
tank was erected, and concrete foundations were completed for the 
hoist, Diesel and compressor, shaft collar and head-frame piers, and 
base for the boilers. During 1948 laboratory investigations were 
continued at the University of British Columbia and at Sherridon 
with a view to finding the most economical method of reducing the 
nickel concentrate to a salable product. As a result of this work, a 
chemical process using oxygen and ammonia was invented which shows 
considerable promise. The process will be developed further in 1949 
on a larger scale in a pilot plant, as soon as concentrates can be 
obtained from underground development. Some other reduction 
methods are also being tested. 


3 Falconbridge Nickel Mines, Ltd., 20th Annual Keport: 1948, 16 pp. 
‘Sherritt Gordon Mines, Ltd., Annual Report: 1948, pp. 16-18, 
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Cuba.—The United States Government-owned nickel-mining and 
processing facilities in Cuba, which were closed on March 31, 1947, 
remained inactive throughout 1948. The facilities were declared sur- 
plus and transferred to the War Assets Administration on July 11, 
1947, but they had not been disposed of on December 31, 1948. A 
report, PB 97271, Review of the Nicaro Nickel Project, Nicaro, Ori- 
ente, Cuba, Plancor 690, 159 pages, is available at $20 a copy in 
photostat or $6 in microfilm from the Library of Congress, Photo- 
duplication Service, Publication Board Project, Washington, D. C. 

Egypt.— Tbe history and geologic features of the ancient “Ab 
Swayel” copper mine, in which the presence of nickel was discovered, 
has been described.’ 

New Caledonia.*—Only two nickel concessions—Pin-Pin at Moin- 
dah, 130 miles north of Noumea, and the Thio Group at Thio, on the 
east coast, both belonging to La Société le Nickel—were in produc- 
tion in 1948. Output of ore was 96,415 metric tons and comprised 
59,465 tons averaging 3.55 percent nickel at the Thio Group and 
36,950 tons averaging 7.5 percent nickel at the Pin-Pin concession. 

The hydroelectric plant of La Société le Nickel at Yate was worked 
throughout 1948, except for & few weeks when the water level was 
too low, keeping four electric furnaces in operation which produced 
4,049 metric tons of ferronickel averaging 41.5 percent nickel, of which 
1,235 tons were exported to France, 1,891 tons were shipped to the 
smelters at Noumea, and 923 tons remained in stock at Yate. 

The smelters at Noumea were worked irregularly during 1948 be- 
cause of lack of coal and as a consequence production of matte was 
only 2,208 metric tons averaging 77 percent nickel. Exports of matte, 
all to France, were 2,435 tons in 1948. Stocks of matte at Noumea 
were 60 tons on December 31, 1948. 

Much progress was made during 1948 on the construction of the 
Yate-Noumea power line. All the pylons were set in place, the three 
lines were strung, and a trial transmission of electricity was made. 
Work on installing the new electric furnaces at the Noumea plant was 
well under way by the end of the year. 

Norway. —The Falconbridge Nickel refinery at Kristiansand 
continued to be hampered by shortage of power, materials, and 
supplies and during the summer by insufficient skilled and unskilled 
labor. Despite these difficulties, the refinery operated at a rate of 
92 percent of its peak production in 1939. Nevertheless, refinery 
operations failed to pace smelter production, but it was possible to 
sell the surplus nickel matte produced by the smelter. (Good prog- 
ress was achieved in 1948 on the modernization and expansion pro- 

am. Erection of the new roaster building was completed, and the 
oundations for other additions were mostly completed. 

U. S. S. R. — The U.S. S. R. is the second-largest producer of nickel 
in the world, but precise figures on production are not available. 


i i rims G. L., The Discovery of Nickel in Egypt: Econ. Geol., vol. 44, No. 2, March-April 1949, pp. 
150. 
* Loubert, R. E., American Consulate, Noumea, New Caledonia, Developinents in the Mineral Industry 
of New Caledonia, Mar. 24. 1949. 
' Falconbridge Nickel Mines, Ltd., 20th Annual Report: 1948, pp. 1, 5, 6. 
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Output is variously estimated at 20,000 to 40,000 metric tons an- 
nually. Nickel is produced at Petsamo, which was ceded by Fin- 
land to the Soviet Government in 1944, and at Ufalei, Chelyabinsk 
region; Orsk, Chalhov region; and Monchegorsk, Kola Peninsula. 

The development of the nickel deposits in the Petsamo district has 
been described? as follows: 


Finland received the Petsamo area in the Treaty of Dorpat after World War I. 
In the Geological Survey of this district conducted as early as 1921, traces of 
ores containing considerable contents of nickel and copper were found on the 
Petsamo mountain. The Finnish Geological Commission investigated the 
deposit and localized several ore lenses, the most important of which was on the 
Kaulatunturi mountain, and subsequent drilling showed that the mining of 
this ore would be profitable. 

On the other hand, the Petsamo region was thinly populated and the ore lay 
in a barren mountain with no communication with what is known as the “Arctic 
Highway” which leads from Rovaniemi to the Arctic port of Lúnahamari, the 
nearest railway being several hundred miles to the south. Lúnahamari, how- 
ever, is a harbour situated on a fjord on the Arctic Ocean and is ice-free for most 
of the year. It lacked, however, any heavy handling equipment. 

In view of the fact that a considerable amount of capital was required to 
exploit the Petsamo nickel-copper ores in such a remote locality, an agreement 
was concluded with the Mond Nickel Company in London (the European sub- 
sidiary of the International Nickel Company of Canada). This led to the for- 
mation of a subsidiary Finnish company, Peran Nikkeli O/Y, which was 
responsible for exploiting the concession area in Petsamo. 

During the years 1935-36 initial development work was in progress including 
the prospecting and mapping of the deposit in the Kaulatunturi mountain. Liv- 
ing quarters for the staff were built and a small diesel-electric D. C. set was 
installed for the power supply. 

In 1936 it was decided to construct an adit into the mountain. Adjoining the 
entrance to the adit was an area of level ground where it was decided to build the 
smelter and auxiliary plant. The erection of buildings for the personnel was 
begun on a large scale in 1937 at Kolosjoki which adjoined the site for the smelter 

lant. 
p The need for electricity and compressed air for the buildings as well as for the 
operations on the mine led to the erection of a small power station which included 
four diesel sets having a total capacity of 610 h. p. 

During 1938 it was decided that the ore which proved difficult to concentrate 
by flotation, should be smelted direct in electric furnaces and for this purpose 
alone a demand of 26,000 kv. a. would be required. There were several water 
power potentialities in the district and after a detailed examination was made of 
these, it was decided to erect a power station at Jániskoski, some 53 miles to the 
south-west of the smelter plant and about 2 miles from the “Arctic Highway.” 

This involved the building of a dam 1,640 yd. long with a head of 71 ft. his 
dam created a lake 1,200 yd. wide with an upstream length of 5% miles. Two 
Kaplan vertical turbines were installed running at 187 r. p. m. with a nominal 
output of 20,000 hp. each. Power was generated at 6.6 kv. and transformed up 
to 110 kv. for transmission to the smelter plant at Kolosjoki. 

The power plant was well under construction in 1939 but was not put into com- 
mission until 1942. During 1943-44 the German Todt orga: ization installed a 
huge air-raid bunker over the power station constructed of reinforced concrete 
averaging 15 ft. thick. 

The smelting plant consisted of two electric furnaces which consumed 85 to 90 
per cent of the whole of the electricity consumed at Kolosjoki. The furnaces were 
similar in form to the rectangular reverberatory furnaces in use for nickel smelting 
at Copper Cliff, Ontario, but they were heated by six electrodes of the Soderberg 
type 41 in. in diameter and located at 9 ft. 10 in. centres. The internal dimensions 


3 Nordin, W., Petsamo Nickel: Metal Ind. (London), vol. 73, No. 10, Sept. 3, 1948, pp. 183-185. 
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of the furnaces were 70 ft. 6 in. long and 18 ft. wide, and 10 ft. 6 in. high to the 
crown of the arch. 

From an electrical point of view they were resistance furnaces, the generation 
of heat taking place in the semi-molten slag. Some current, however, flowed 
through the refractory hearth which became impregnated with the matte and 
formed a good conductor. The heat developed in the hearth, therefore, was small 
owing to the low electrical resistance. 

Each furnace was supplied with a 12,000 kv. a. transformer bank consisting 
of three 4,000 kv. &. single-phase units. The primary of the transformers was 
connected to a 10 kv. supply while the secondary gave a series of low tension 
voltages variable on a tapping switch so that the most suitable tapping could be 
selected for the furnace electrodes. 

These latter were of the continuous Soderberg type which were built up from 
sheet steel and carbon paste which was rammed in from an upper platform. Each 
electrode weighed approximately 30 tons and was suspended from chains and 
raised and lowered by means of winches which were controlled from the furnace 
control station. 

The power input to the furnaces was controlled manually from a desk type 
control panel from which the electrode voltage could be regulated and the elec- 
trodes raised and lowered. This panel was fully instrumentated to indicate the 
power input, power factor, current, voltage, as well as the kilowatt hours consumed. 

There was also a temperature-measuring panel which recorded the temperature 
at various points of the furnace by means of built-in thermocouples. 

The starting of the first furnace at the smelter plant was accompanied by an 
unfortunate mishap. In the first place the operators were unaccustomed to 
working a furnace of this type and difficulties arose when tapping the furnace. 
In order to reduce the pressure on tapping the slag level was kept low and the 
furnace operated with electrodes very close to the hearth. This had disastrous 
consequences; it was found after a time that deep channels had been worn in the 
We Senin bottom bricks. This was due to a very heavy concentration of current 
underneath the electrodes causing over-heating of the hearth, while excessive 
turbulence of the matte was produced by the electromagnetic effect of the current. 
1t was found that with the furnace operating with electrodes in a raised position, 
obtained by raising the level of the slag, this difficulty was overcome, and it was 
also found that with a higher operating voltage of 210 and the electrodes in a 
raised position, the furnace worked satisfactorily and no difficulties were encoun- 
tered in starting up the second furnace, 

Some interesting operating data are given in the accompanying table, and it 
was found from the experience over the period recorded (one year) that the power 
consumption could be reduced on further operation. 


Operating Data for Electric Furnaces 


Total power consumption..................- 180,000 million w-hr. 
Mean load per furnace. ...................- 10,400 kw. 

Charge smelted per day per furnace, approx... 310 tons (metric). 
Consumption electrical energy: 


Per ton charge. ......................- 806 kw-hr. 

Per ton 0m... necesi be 870 kw-hr. 

Per ton stone (as mined) ............... 2,000 kw-hr. 

Per ton crushed stone. ................. 15,000 kw-hr. 

Per ton nickel........................- 20,000 kw-hr. 
Consumption of electrode material: 

Per ton charge- .----------------------- 8 lb. 

Per million w-hr......................- 9.5 Ib. 
Consumption of sheet metal electrode casing: 

Per ton charge ----------------------- 0.38 lb. 

Per million whr ooo... 0.44 lb. 


The matte produced in the electric smelting furnaces was transferred by ladle 
to large converters which were served by a high-speed overhead crane of 40 tons 
capacity with a 10-ton auxiliary hoist. All the cranes and converter controls 
were operated from a 220-volt D. C. supply with & series of motors of the robust 
rolling mill type. The converters were supplied with air from two electrically 
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driven turbo-compressors. These turbo-compressors operated at 585 r. p. m. 
through gear boxes from 1,700 kv. a. synchronous motors. The blast pressure 
was 14 lb./in.2 These compressors were also used for heating purposes in the 
smelter as the blast was delivered at 80? C. 

The slag from the smelting furnaces was granulated with the result that a large 
volume of water was required and & pump-house was installed capable of deliver- 
ing 10,800 L/min. of water. 

Compressed air was supplied to the mine by electrically driven reciprocating 
compressors of Bellis & Morcom manufacture. They compressed the air in two 
stages to a pressure of 7 atmospheres, and each compressor was capable of deliv- 
ering 2,000 cu. ft./min. of free air. 

Both the vertical and the inclined shafts in the mine had winding machinery, 
the former being served by two balanced skips running between guide rails. 
There were two winding drums 9 ft. 10 in. in diameter and these were driven by & 
150 kw. synchronous motor. The winch for the inclined shaft was a temporary 
one and was equipped with & single drum. 

The haulage on the plant was carried out by electric locomotives of which 
there were two 8-ton locos, two 7-ton locos and four smaller accumulator locos. 

It is interesting to note that for the hardening and forging of the drill steel 
required in the mine, two high frequency furnaces were installed and the smithy 
was built in the mine itself between the main shafts. 


Nitrogen Compounds 


By BERTRAND L. JOHNSON 


GENERAL SUMMARY 


HE United States is the largest producer and importer of nitrogen 

in the world. Some is exported. The 1948-49 allotment for the 

United States set the export requirements at 61,000 short tons— 
the same as the previous year. Public Law 606 (80th Congress), 
which amended the Second Decontrol Act of 1947 (Public Law 188), 
extended the expiration date to June 30, 1949. It also provided that 
the Army supply at least 50 percent of the nitrogen in the nitrogenous 
fertilizer materials that go into the fertilizer export program. This 
nitrogen, amounting to about 30,000 short tons, is to be diverted from 
the amount now going to occupied areas or made up from increased 
production at Army ordnance plants. 

The supply of nitrogen in the United States in 1948 was inadequate 
to meet the demand. The only United States controls over nitrogen 
in 1948, however, were those on exports in accordance with the world 
allocations of the International Emergency Food Committee. There 
was no allocation of nitrogen fertilizers for domestic agriculture. 

Ammonia solutions (including liquid anhydrous ammonia), am- 
monium sulfate, ammonium nitrate, and sodium nitrate constitute 
the principal part of our domestic production of ammonia and its 
compounds. In recent years a trend favoring the domestic use of 
solutions is reported. Export nitrogen is mody in the form of am- 
monium sulfate and ammonium nitrate, with much smaller amounts 
of ammonium phosphate and nitrogenous solutions. 


DOMESTIC PRODUCTION 


Ammonium Compounds.—At the beginning of 1948 the Army nitro- 
en fertilizer program was based upon (1) the output of three anhy- 
dau ammonia plants: Cactus Ordnance Works, Etter, Tex., in the 
Texas Panhandle; Morgantown Ordnance Works, Morgantown, W. 
Va., and the Ohio River Ordnance Works, West Henderson, Re: 
(2) four other plants used for converting the ammonia into ammonium 
nitrate solutions, at Lawrence, Kans.; Joliet, Ill.; Radford, Va.; and 
Charlestown, Ind., and (3) five plants processing the ammonium nitrate 
solution into solid ammonium nitrate at Grand Island, Nebr.; Bur- 
lington, Iowa; Carbondale, Ill.; Fremont, Nebr.; and Apco, Ohio. No 
part of the commercial supply was taken by the Army. Later the 
Cactus Ordnance Works was leased by the Army to the Phillips 
Chemical Co., a wholly owned subsidiary of the Phillips Petroleum 
Co., and on August 16, 1948, this company took possession of the 
plant under the terms of the lease. The Army, late in 1948, made 
arrangements to transfer two lines of anhydrous-ammonia production 
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equipment at the Louisiana Ordnance Works, Louisiana, Mo., to its 
San Jacinto Ordnance Depot, on the ship channel near Houston, Tex., 
where the plant will be operated for the Army by the Hercules Powder 
Co., with a production of 2,000 tons of anhydrous ammonia per month. 


Nitrogen compounds produced in the United States, 1945-48, in short tons 


1945 1946 1947 1948 
Ammonía (N Hay): 
Synthetic plants: Anhydrous ammonia !........... 548, 655 725,537 | 1,117,212 1, 089, 786 
Byproduct coking plants (NH; content): 
Aqua ammonia. ............-- c.c ce eee 27, 607 24, 991 25,718 24.753 
Ammonium sulfate.. 2. .... 191, 073 160, 938 202, 360 207, 671 
Total cc ouod enu Rui Mua Ea de E eis 218, 680 185. 929 228, 078 232, 424 
Ammonium sulfate: 
Synthetie plastos e S RES 88, 863 156, 653 197, 027 205. 531 
Byproduct coking plants 3_.....--....-------------- 764, 293 643, 752 809, 440 830, 683 
POUR RE 853, 156 800, 405 1, 006, 467 1,035, 214 


NHGN Of sureste 421, 487 724, 899 | 1,047, 792 988, 342 


1 Data from Bureau of the Census monthly Facts for Industry series. 
2 Does not include ammonium sulfate produced at byproduct coking plants from purchased anhydrous 
ammonia as follows: 194546 (no data); 1947—11,070 short tons; 1948—30,749 short tons. 


Late in 1948 the Mathieson Chemical Corp. (formerly the Mathieson 
Alkali Works) officially received title to the Government-owned Lake 
Charles, La., ammonia plant from the War Assets Administration, 
acting for the Reconstruction Finance Corporation. This plant, 
built and operated by Mathieson for the Government during World 
War II, had been leased by the company before its purchase. 

The sale of the war-surplus synthetic-ammonia producing Jayhawk 
Ordnance Works, Galena, Kans., to the Spencer Chemi Co., 
Kansas City, Mo., was approved on May 12, 1948, by the War Assets 
Administration. The synthetic ammonia plant formerly known as the 
Ozark Ordnance Works, El Dorado, Ark., was purchased on March 
3, 1948, from the War Assets Administration, by the Lion Oil Co., 
d had previously been operating the plant under a long-term 
ease. 

The Government-owned war-surplus synthetic ammonium sulfate 
plant at Salem, Oreg., was offered for sale to the highest bidder on 
December 9, 1948, by the War Assets Administration. 

Sodium Nitrate.— The synthetic nitrate of soda consumed in the 
United States in 1948 was produced domestically. None is known 
to have been imported. The sole commercial producer was the 
Hopewell, Va., plant of the Allied Chemical & Dye Corp. It is re- 
ported that in 1947 the industry operated at less than half capacity, 
the domestic production being limited in that year by & shortage of 
soda ash. A step-up in the production of the domestic synthetic 
sodium nitrate was expected late in the year, with & total production 
in excess of that in 1947, when 210,000 tons was reported. 

Deposits of soluble nitrate minerals, none of present economic im- 

ortance, are scattered throughout the United States. (See Minerals 

earbook 1942, p. 1522.) 
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CONSUMPTION AND USES 


pant ale ammonia was in wide demand throughout 1948, and 
poner shortages existed for both agricultural and industrial uses. 

he commercial supply available for agriculture was augmented by 
some from Army ordnance plants. By Public Law 793, 80th Congress, 
approved June 28, 1948, the Army was directed to make available 10 
percent of its anhydrous ammonia production to the fertilizer industry 
to relieve the shortage. This would amount to about 27,000 tons, 
or a nitrogen equivalent about equal to what private industry would 
have to export. Congress stated that this supply of anhydrous 
ammonia was to be made available to those producers of ammonium 
sulfate who have been forced to shut down because of lack of the 
material or face imminent shut-down for the same reason. Any bal- 
ance was to be distributed to the rest of the industry. 

Ammonium nitrate is reported forging ahead of all other types of 
nitrogenous fertilizers now being used on American farms. It is said 
to have been used first in mixed fertilizers about 1930 and was first 
applied as a top dressing for crops in the 1942-43 season. In the 1947 
season, 374,613 tons are stated to have been used for top dressing alone. 

The shortage of synthetic sodium nitrate continued into the first 
part of 1948. Later in the year, however, the supply became more 
abundant and at about the end of the year was easily available. A 
considerable portion of the production is said to go to industrial uses. 


PRICES 


Chilean Nitrate.—On December 17, 1947, prices for imported 
Chilean nitrate of soda at the usual ports of importation had been fixed 
at $44.50 per ton for bulk material. carlots at port warehouse, plus 
loading and terminal charges and charges for fertilizer tags and 
attaching if required. The bagged material was set at $48 per ton. 
These prices held over into 1948 until early in August 1948, 
when an increase of $3.50 per ton was applied to both bulk and bagged 
material, bringing the base rate to $48 per ton for the bulk product and 
$51.50 per ton for the bagged material. No further price change 
occurred during the rest of the year. 

Synthetic Nitrate.— Price for domestic synthetic “Arcadian” nitrate 
of soda in bulk on January 1, 1948, was $37 per ton and for the 
bagged material $40.50 for carlot shipments f. o. n. Hopewell, Va., 
according to the Oil, Paint and Drug Reporter. In July 1948 the 
contract prices were advanced $5 per ton, establishing the market 
at $42 per ton for bulk sodium nitrate and $45.50 for shipments in 
bags in carlots. The prices of this domestic product were again 
advanced, this time $3 per ton, effective October 1, 1949, making 
the new price $45 per ton for bulk and $48.50 for the bagged nitrate 
of soda. "These prices were in effect for the balance of the year. 


FOREIGN TRADE ' 


Chilean Nitrate.—Imports of natural sodium nitrate from Chile 
still bulk large in the domestic economy. "The &mount brought into 
the United States in 1948—720,764 short tons—was much larger 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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than in 1947 and larger than in any year since 1945. In spite of this 
increase, however, domestic demand is reported to have greatly ex- 
ceeded the material available, and the market was tight throughout 
the year. The total value of the imports reached $23,400,075, a 
much greater value than in recent years. Imports of sodium-potas- 
sium nitrate into the United States in recent years have bcen small 
and irregular. In 1947 only 2,500 tons entered, and in 1948 there 
were no known imports of this commodity. The accompanying 
tables show the imports of these commodities in 1944-48. 


Nitrogen compounds imported into and exported from the United States, 1945—48, 
in short tons 


1945 1946 1947 1948 
Imports: 
Industrial chemicals: 
Anhydrous ammonig c ...l... 4 cl teen 209 
Ammonium nitrate... c. cL sls ss-- O ` er Nee 27 80 
Fertilizer materials: 
Ammonium sulfate 2. 2 Lc c... Ll 118, 890 101, 558 114, 398 105, 887 
Calcium cyanamide..................... ...... 141,057 163, 093 153, 764 116, 504 
Ammonium nitrate mixtures: 
Containing less than 20 percent nitrogen... ooo loco... 92 250 
Containing 20 percent or more nitrogen..... 655 1, 105 3 99, 322 100, 314 
Nitrogenous materials, n. s. p. f................ 135, 010 126, 029 9, 687 5, 304 
Ammonium phosphates. _.........---..--.----- 92, 757 91, 113 105, 189 108, 223 
Potassium nitrate, crude. ............ . Llc cc | 2-22 [eee eee (1) (1) 
Sodium oltraue o .ooooooccccoconnccoonncnnn 849, 888 529, 677 556, 525 720, 963 
Sodium-potassium nitrate...........2..--.-.222-/-...---2- 28 4, 400 2, 500 |.-...------- 
Exports: 
Industrial chemicals: 
Anhydrous ammonis.............---..---.----- 4, 312 6, 159 6, 062 3, 407 
Aqua ammonia. noo. 2, 715 (2) (3) (3) 
Ammonium noire... 9, 845 (2) (2) (5) 
Fertilizer materials: 
Ammonium suite... 20, 752 25, 256 88, 601 210, 486 
Calcium cyanamide...._.......--..------------ () 3) (2) (2) 
Nitrogenous chemical] materials, n. e. S......... 83, 074 d (2) () 
o A SST 12, 229 16, 180 19, 920 17, 100 


1 Less than 1 ton. ° 
3 Beginning January 1, 1946, not separately classified by U. S. Department of Commerce. 
3 Revised figure. 


Sodium nitrate and sodium-potassium nitrate imported for consumption in the 
United States, 1944-48 ! 


: : Sodium-potas- : Sodium-potas- 
Sodium nitrate sium nitrate Sodium nitrate sium nitrate 
Year AAA EE Y ear — 

Short Short Short Short 

tons Value tenis Value tons Value tons Value 
1944....... 713,004 |$15, 346,426 | 9,407 | $278,534 || 19047....... 556, 525 1$15,153,889 | 2,500 $64, 968 
1945. ...... 849, 888 | 18,558,959 |........]........... 1948. ...... 720, 963 | 23, 411, 132 |........|.......... 
1946. ...... 529, 077 | 11, 448, 232 4, 400 146, 312 


1 All from Chile except sodium nitrate as follows: Canada, 1947: 42 tons, $2,542; 1948: 199 tons, $11,057. 


WORLD REVIEW 


The critical world shortage of nitrogen continued throughout 1948. 
A gradually increasing demand for nitrogen in that year continued 
to outrun an increased supply. Shortages existed in the supply 
available for both agriculture and industry. The world production 
of fertilizer nitrogen in the fiscal year 1948—49 (exclusive of the U. S. 
S. R.) was estimated by the International] Emergency Food Com- 
mittee (IEFC) at 3,353,000 metric tons compared with 2,918,000 tons 
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in 1947-48. World requirements are much greater than this: re- 
ue for nitrogen submitted by participating governments to the 

FC were nearly a million tons more than production. The de- 
ficiency is said to have been nearly as great as during the past 3 years. 
Control of world nitrogen exports continued during 1948 under the 
auspices of IEFC of the Food and Agricultural anization of the 
United Nations. All of the above production will be distributed 
under allocation to more than 100 countries or areas. Most of the 
nitrogen distributed by the 1948-49 allocations was produced within 
countries using it. Supplementing this, more than a million tons 
were imported by claimants from recommended sources, principally 
Belgium, Canada, Chile, Italy, Norway, United Kingdom, and the 
United States. Not included in the distributions referred to above 
are the Allied occupation areas, to which the United States War 
Department shipped large tonnages. 


World production and consumption of nitrogen compounds, by principal countries, 
fiscal years 1947-49, in metric tons of contained nitrogen ! 


[United Nations International Emergency Food Committee] 


Production Consumption 
Country q e 
1946-47 1947-48 1948-49 2 
Belgium and Luxembourg.... 88, 600 89, 000 82, 600 
ALO A 26, 200 24, 680 30, 000 
Chills. esie AA 6, 000 6, 080 8, 000 
China RI E 37, 000 42, 870 44, 600 
EgVDU A A AS PEE lee a sce 46, 700 , 890 119, 270 
EIERE 202, 000 236, 820 264, 000 
Germany: 
Soviet Zone $.............. ; ; ; 107, 000 120, 000 130, 000 
Western Zones............ ; j 212, 300 311, 120 358, 770 
India and Pakistan........... ; ; ; 39, 100 37, 840 49, 820 
(061p M —— 62, 300 99, 300 110, 000 
Tapan and Ryukyus * 241, 500 310, 460 347, 140 
ores: 
North WEN , 000 ; 20, 000 5, 000 5, 000 5, 000 
a A coe (8) 73, 200 84, 780 
Netherlands. ................. 3 ; ; 92, 800 103, 320 104, 790 
OFWSY entree eebe de 21, 100 20, 400 22, 000 
Poland. ...------------------- ; 49, 100 42, 060 58, 440 
United Kingdom !...........- i S : 173, 400 216, 670 229, 990 
United States *............... : j i 711, 240 805, 590 865, 830 
Other countries. .............. ; i 279, 000 312, 000 377, 000 
Total $a rm. 2.382.000 | 2,918,000 ! 3,353,000 | 2,400,000 | 2,921,000 3, 292, 000 
1 Includes quantities produced in ordnance or other government plants for fertilizer purposes. 
2 Preliminary figures. * South Korea included with Japan. 
5 Figures for production exclude Manchuria. 7 Data not available. 
4 Figures for consumption include overseas territories. $ Exclusive of U. 8. 8. R. 
§ Estimated figures. 


Chile.—Experiments are in progress in Chile looking to extraction 
of a million tons of sodium nitrate in the waste dumps of the nitrate 
plants by leaching and subsequent solar evaporation, a process 
reportedly not hitherto tried out in Chile. An experimental evapora- 
tion pond at Maria Elena has been built by the research departments 
of the Lautaro Nitrate Co. and the A lo-Chilean Nitrate Co. If 
the results are favorable, it is expected that 70 ponds—each 410,000 
square feet in area, but only 1.5 feet deep—will be constructed. 

ater which has flowed through the now useless waste would be used 
to fill the ponds, and the heat of the sun would concentrate the 
resultant solution to a point suitable for extracting the salts. 

Conveyor belts are being installed at one Chilean port to decrease 
the present high cost of loading the nitrate. 


Peat 


By J. A. CORGAN anp GOLDEN V. CHIRIACO 


PRODUCTION 


EAT production in the United States dropped about 5 percent in 

1948, when a total of 129,581 short tons valued at $929,560 was 

reported to the Bureau of Mines, as compared with 136,232 tons 
valued at $868,979 in 1947. 

Forty-one producers operating in 19 States accounted for the 1948 
production. Mle van plants active in 1947 were designated inactive in 
1948; one was reported closed permanently, whereas the others indi- 
cated temporary inactivity, several expressing plans for reopening 
in 1949. 

The average value per ton in 1948 was $7.17, a 12-percent increase 
over the 1947 value of $6.38. 


Peat produced in the United States, 1944-48 


Value 
Year Short tons A 
verage 
Total per ton 
1944 cae) A pM AR DR 97, 000 $878, 000 05 
ied estimated) A Lagos eur esce DeedQu es 107, 000 821, 000 i 
1 1 


Florida, New Jersey, and Ohio, respectively, retained the position 
established in 1947 as the highest peat-producing States. The 
following States ranked next highest in the order named: Michigan, 
Illinois, California, Pennsylvania, Connecticut, Iowa, Minnesota, 
Wisconsin, Georgia, Indiana, Colorado, Alabama, Texas, Maine, 
Washington, and Massachusetts. 

Peat humus, produced in 12 States, comprised about 69 percent 
of the total production in 1948; reed or sedge, produced in 12 States, 
21 percent; and moss peat and other, produced in 11 States, 10 percent. 


Peat produced in the United States in 1948, by kinds 


Short tons 
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Reserves.—Peat is found in about. half of the States. An estimate 
of 13,827,000,000 tons has been calculated as air-dried peat.! Minne- 
sota, Wisconsin, and Michigan combined contain 75 percent of the 
reserves; 14 percent of the country's total is in Florida; and the rest 
is distributed. through the New England and Pacific Coast States. 


USES 


In 1948, as in preceding years, the most prevalent use for peat in 
this country was for soil improvement. of the total sales reported 
for 1948, 67 percent was for soil improvement, 28 percent for mixed 
fertilizers, and 5 percent for other purposes, including litter for barns 
and poultry yards, in nurseries and greenhouses, and as packing 
material for plants, fruits, vegetables, eggs, and other fragile articles. 
No sales of peat for fuel were reported for 1948. Although some 
European countries utilize peat for fuel and power purposes, it is not 
used in this country for fuel purposes because of the competition of 
higher-grade fuels. 


Peat sold in the United States in 1946-48, by uses 


Soil improvement Mixed fertilizers Other uses Total 
SS 8h Short 
ort O 
tons Value tons Value 
1946... .............. 99, 733 | $664, 565 32, 471 | $263, 542 
ls v ee 105, 796 584, 012 28, 354 266, 359 
1948. ...............- 86, 991 578, 615 36,012 | 309,259 


IMPORTS? 


Imports of moss peat continued to increase, totaling 91,073 short tons 
in 1948, an increase of 16 percent over the 1939 prewar figure of 78,611 
tons and 15 percent more than the quantity imported in 1947 (79,567 
short tons). As no exports of peat were reported, the quantity avail- 
able for domestic consumption in 1948 totaled 220,654 tons. 


Peat moss imported for consumption in the United States in 1948, by kinds and 
by countries 


[U. 8. Department of Commerce] 


Poultry and stable 
grade Fertilizer grade Total 
Country 
ee Value Ete Value Bott Value 

ADMIS. Ee 31, 328 |$1, 130, 686 54, 700 |$1, 928, 087 86,028 | $3, 058, 773 
Denmark........................... 25 488 15, 856 13 16, 686 
Bere UE NOE ee Md 23 587 334 7, 583 357 8, 170 

Ireland............................- e3 2, 207 25, 797 23, 
Netherlands. .._._................-- 70 2, 049 2, 555 52, 409 2, 625 54, 458 
TT oe ees ee es DEE e ee cree 512 18, 385 512 18, 385 
o 1 49 19 733 20 782 
United Kingdom 55 1, 846 232 7, 552 287 9, 398 
o BEEN 31,565 | 1, 138, 254 59, 508 | 2, 056, 402 91, 073 8, 194, 656 


Š oT, E. K., and Osbon, C. C., The Occurrence and Uses of Peat in the United States: Geol. Survey 
ull. 728, 1922, p. 92. 

2 Figures on imports compiled by M. B. Price of the Bureau of Mines, from records of the U. 8. Depart- 
ment of Commerce. 
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WORLD PRODUCTION 


The latest available statistics on the world production of peat are 
given in the accompanying table. 


World production of peat, by countries, 1942-48, in metric tons ! 
[Compiled by P. Roberts) 


Country 1942 1943 1944 1945 1946 1947 1948 

Canada: 

Kul... e alas 156 709 584 107 132 86 7 

Peat moss............. 540 58, 386 72, 979 70, 170 87, 850 72, 592 67, 361 
Denmark............... 4, 800, 000 | 6, 200, 000 | 5, 800, 000 | 5,684, 723 | 3, 705, 180 | 5,168, 139 | 3,616, 860 
Finland................. 8, 659 2, 364 2, 840 7, 280 6 (3) (2) 
2 209, 740 190, 210 112, 619 95, 842 94, 621 85, 800 ON 
Germany............... 1) 3 640, 000 (3) 3 4 20, 000 | 3 5 500,000 | 5 1,800,000 | § 2, 038, 000 
Hungary................ 16, 710 28, 640 20) (2 6) 3, 720 8, 550 V 
Iceland. ................ 11, 560 11, 973 11, 000 3 10, 500 § 6, 600 3) 
Ireland ?................ 4, 312, 738 | 4, 954, 895 | 5, 302, 477 | 5, 086, 734 | 4, 826, 238 | 4, 809, 879 (2) 
TY cuidao ocasion 134, 463 8 59, 204 72, 152 , 069 (3) (3) 
Netherlands. . .......... 712, 935 648, 800 535, 550 386, 050 571, 940 (3) 
Norway................. 323, 300 334, 688 296, 974 269, 648 ) 378, 600 343, 130 
Portugal................ (2) (3 (2) 2, 322 2, 456 2, 715 1, 502 
Sweden: 

Puelo. cirios 637, 568 978, 269 774,612 | 1,049, 089 703, 000 

Litter, baled.......... 112, 400 110, 000 105, 310 101, 420 

Litter and “Mull,” 106. 000 450, 000 375, 000 

1 E 2, 060 1, 395 1, 303 1,075 , 

“Mull,” baled........ 14, 987 15, 948 16, 600 14, 629 
Switzerland............. 200, 000 | 3 430,000 | 2 310,000 497, 429 100, 000 40, 000 9) 
United States 19... ..... 65, 000 : 88, 000 97, 000 127, 647 123, 587 117, 553 


eS | —— —— |——— |——— |M———————— |  M€—— M— | À— 9  — erree 


Total (estimate) !.|12, 251, 000 |14, 746, 000 |14, 026, 000 |13, 660, 000 |11, 286, 000 |13, 604, 000 | 12, 141, 000 


1 In addition to countries listed, Argentina, Australia, Poland, and U. 8. 8. R. produce peat, but data 
of production are not available; estimates for these are not Included in total. U. 8. 8. R. produced approxi- 
mately 20,000,000 tons in 1945. 

2 Data not available, estimate included in total. 

3 Estimate. 

‘ United States zone only. 

$ Bizonal area. 

$ Data represent Trianon Hungary subsequent to October 1944, 

SOLE for 1942 relate to production by holders of agricultural land only; those for 1943-47 cover tota 
production. 

$ January to June, inclusive. 

* Negligible. 

10 Data for 1942-43 are as reported to the Bureau of Mines by producers and probably represent only 
about 2$ of total production. Data for 1944-48 believed to represent reasonably complete coverage. 
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GENERAL SUMMARY 


outstanding feature of the oil situation in 1948 was a transition 
from tight supply and local product shortages at the beginning of 
the year to abnormally high stocks of refined products and over- 
supply at the end of the year. Additions to refinery capacity and 
a flattening in the rate of increased demand restored the essential 
flexibility to adjust operations to abnormal seasonal changes in de- 
mand. With the expansion in the heating-oil market, weather has 
become & more dominant factor in the seasonal fluctuations in demand. 
The cold winter of 1947-48 resulted in an unexpectedly large demand 
for heating oils and necessitated the use of refinery capacity to the 
limit, with maximum yields of light fuel oils, and a strain on distribu- 
tion facilities from the refinery to the consumer that caused serious 
temporary shortages in the east coast and parts of the Middle West. 
The abnormally mild winter of 1948—49 cut the expected demand for 
heating oils by possibly 10 percent. Before this situation had become 
apparent, supply had exceeded requirements in the last quarter of 
1948, and stocks of heating oils were far above normal seasonal levels. 
The whole pattern of subsequent operations in the first half of 1949 
had to be adjusted to meet this abnormal situation. Refinery opera- 
tions were sharply reduced below the level of 1948, the yields of fuel 
oils were cut to a minimum, and the seasonal yield of gasoline was 
increased by about 3 percent, as that product was the only one for which 
demand continued to increase at the anticipated rate. 
901 
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During each of the past 3 years, the annual and seasonal patterns of 
oil demand have varied sharply. In 1946 the transition from war 
requirements to civilian demand took place without the substantial 
decline in demand that had been expected. The total demand for all 
oils in 1946, compared with 1945, declined only 0.5 percent owing to a 
sharp drop in exports, while domestic demand showed & small increase 
of 1 percent. 

In 1947, both the total demand and the domestic demand for all oils 
gained 11 percent compared with 1946. To supply this high demand, 
refinery and transportation facilities were used to capacity, and there 
was a small reduction of about 5 million barrels in total stocks of 
refined oils. 

Both demand and supply exceeded all previous records in 1948. 
Compared with 1947, the total demand for all oils increased about 4 
percent with a decline of 18 percent in exports and a gain of about 6 
percent in domestic demand. 


Demands for all oils in the United States, 1939-48 
[Millions of barrels] 


1 Subject to revision. 


Total exports and shipments to noncontiguous Territories declined 
from 164.5 million barrels in 1947 to 135 million in 1948. Exports 
of crude oil decreased 6.5 million barrels or 14 percent and exports of 
refined products 23.0 million barrels or 20 percent during the year. 
Exports of refined products were restricted in the early part of 1948 
during the period of domestic shortage and were later affected by in- 
creases in outside world supply and problems of monetary exchange. 
A net export of about 5 million barrels in 1947 changed to a net import 
of about 53 million in 1948. 

Domestic demand in continental United States rose from 1,989.8 
million barrels in 1947 to a record level of 2,108.4 million in 1948, 
exceeding 2 billion barrels for the first time. Compared with 1947, 
domestic demand increased 6 percent in 1948—including gains of 9 per- 
cent in motor-fuel demand, 14 percent in distillate fuel-oil demand, 
9 dpi in kerosine demand, and 3 percent in the demand for mis- 
cellaneous products and a 4-percent decline in the demand for residual 
fuel oil. The increase in domestic demand in 1948 was considerably 
less than had been expected and resulted in an excess of supply in the 
latter half of the year. 
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Stocks of all oils increased 106.5 million barrels in 1948—including 
gains of 25.6 million in crude stocks, 1.3 million in natural-gasoline 
stocks, and 79.6 million barrels in stocks of refined products. 

The supply of all oils in 1948 totaled 2,349.8 million barrels, a total 
increase of 9 percent on a daily average basis compared with 1947. 
Production of crude oil set a new record of 2,016.3 million barrels, 
or 5,509,000 barrels daily—a gain of 8 percent compared with 1947. 
The production of light oils from natural gas, including a small amount 
of motor benzol, amounted to 145.8 million barrels in 1948, a daily 
average increase of 9 percent. The total imports of all oils rose from 
159.4 million barrels in 1947 to 187.7 million in 1948—a daily average 
gain of 18 percent, including an increase of 32 percent in imports of 
crude oil and a decline of 5 percent in imports of refined oils. 


Salient statistics of crude petroleum, refined products, and natural gasoline in the 
United States, 1944-48 


Crude petroleum: 
Domestic production.thousands of barrels *__} 1,677,904 | 1,713, 655 
World production. .................... do....| 2,592, 514 | 2, 594, 959 
United States proportion of world production, 
percent.. 65 66 
Imports 3............thousands of barrels 3__ 44, 805 74, 337 
Exports A a ee NE do.... 34, 238 32, 998 
Stocks, end of year: 
Gasoline-bcaring crude............ do....| 220,663 218, 763 
California heavy crude............ do.... 6, 107 4, 496 
Runs to stills. .......... 222. c... do....| 1,665,684 | 1,719, 534 


'Total value of domestic production at wells, 
thousands of dollars..| 2, 032, 960 | 2,094, 250 
$1.21 $1. 22 


States, Dec. 31... ..-_------.-------------- 412, 220 415, 750 
Total oll wells completed in the United 
States during vente 13, 029 14, 297 
Refined products: 
Imports ?. .......... -thousands of barrels ?_. 47, 506 39, 282 
Exports EE do....| 173,378 149, 985 
Stocks, end of year.................... do....| 245,868 235, 998 
Qu of motor fuel.................. do....| 739,340 798, 194 
Yield of gasoline. .................. percent. . 39. 4 40. 9 
Completed refineries, end of year. ........... 413 303 
Daily crude oll capacity of refineries, 
thousands of barrels ?. ` 5,301 5,316 
Average dealers' net price (excluding tax) of 
gasoline in 50 United States cities, 
cents per gallon °.. 10. 49 10. 33 
Natural gasoline; 
Production...........thousands of barrels ?. .| 100, 046 112, 004 132, 173 
Stocks, end of year.................... do.... 4, 451 4, 322 4, 981 4, 296 


1 Subject to revision. 

2 42 gallons per barrel. 

3 Bureau of Mines. 

4 Bureau of Mines, 1944-46; U. 8. Department of Commerce, 1947-48, Exports include shipments to 
noncontiguous Territories. 

5 Estimated. 

6 Figure not available. 

! U. 8, Department of Commerce. Exports include shipments to noncontiguous Territories. 

5 Figure on new basis and comparable with succeeding years. Figure for 1947 on old basis and comparable 
with preceding years—267,103,000 barrels. 

* American Petroleum Institute. 
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In considerinz the general relation between supply and demand in 
1948, the increase of 106.5 million barrels in total stocks represented 
an excess supply of about 4.5 percent over actual requirements. 
While part of this gain in stocks can be considered a normal increase 
incident to the larger demand, a very substantial part of the in- 
crement represented excess stocks that would require subsequent 
readjustments in supply to return to a normal seasonal balance. As 
orizinally estimated, the same supply in 1949 would have met most 
of the expected gain in demand, but actually the indications for 1949 
indicate an increase considerably less than 4.5 percent in total demand 
and consequently will result in a substantial reduction in total new 
supply below the record levels of 1948. 

In the following sections of this general review, the position of the 
major products is discussed, and the trends of demand in 1948 are 
indicated by quarters. A brief review of the four major products— 
motor fuel, residual fuel oil, distillate fuel oil, and kerosine—will 
indicate the principal changes in demand and stocks of refined prod- 
ucts that occurred in 1948. "These four products represented almost 
85 percent of the total demand for all oils in 1948. 

The record demand for motor fuel in 1948 amounted to 908.6 
million barrels, including exports of 37.4 million and & domestic 
demand of 871.2 million barrels. Compared with 1947, total demand 
increased 66.1 million barrels, including a decline of 10.1 million in 
exports and a gain of 76.2 million in domestic demand or 9 percent on 
& daily average basis. Stocks of finished gasoline increased 12.3 
million barrels in 1948 with & gain of 15.1 million in areas east of 
California and a decline of 2.8 million in the California district. 
According to the Public Roads Administration, the highway demand 
for motor fuel amounted to 725.3 million barrels in 1948 or 8 percent 
greater than in 1947. This highway demand represented 83.3 percent 
of total domestic demand, as computed by the Bureau of Mines, in 
1948 compared with 84.5 percent in 1947—the relative decline being 
due primarily to the gain of about, 15 million barrels in the domestic 
demand and for aviation gasoline in 1948. 

The total demand for residual fuel oil in 1948 amounted to 513.3 
million barrels, including exports of 12.5 million and a domestic 
demand of 500.8 million barrels. Compared with 1947, total demand 
decreased 15.8 million barrels, including & gain of 1.9 million in 
exports and a decline of 17.7 million in domestic demand or & loss of 4 
percent on a daily average basis. Stocks of residual fuel oil increased 
29.8 million barrels in 1948, with & gain of 13.5 million barrels in 
areas east of California and an increase of 16.3 million in the California 
district. Current reports available indicate a decline in railroad 
consumption of 7.0 million barrels in 1948, a decline in the bunkering 
of ships in the foreign trade of 8.1 million barrels, and a decline in the 
consumption by public-utility electric plants of 3.3 million barrels. 

The record demand for distillate fuel oil in 1948 amounted to 361.9 
million barrels, including exports of 21.8 million and & domestic 
demand of 340.1 million barrels. Compared with 1947, total demand 
increased 33.7 million barrels, including a decline of 8.1 million in 
exports and a gain of 41.8 million in domestic demand or 14 percent 
on a daily average basis. Stocks of distillate fuel oil increased 24.9 
million barrels in 1948, with almost all the gain occurring in areas east 
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of California, including 9.6 million in the East Coast district and 7.3 
million in the Gulf Coast districts. Part of the increase in stocks 
was essential restocking, but a material excess in seasonal stocks 
resulted from the mild weather at the end of the year. Current 
figures available indicate an increase in 1948 of 9.7 million barrels in 
Diesel-oil demand by railroads. 

The total demand for kerosine in 1948 amounted to 115.7 million 
barrels, including exports of 3.5 million and & domestic demand of 
112.2 million barrels. Compared with 1947, total demand increased 
5.9 million barrels, with & decline of 3.7 million in exports and an 
increase in domestic demand of 9.6 million or a gain of 9 percent on a 
daily average basis. Stocks of kerosine increased 6.3 million barrels 
in 1948, including an increase of 3.2 million in the East Coast district. 
A considerable part of the demand for kerosine is in small space- 
heating units where it competes with No. 1 distillate fuel oil. 

Excluding the four major products already reviewed, the total 
demand for all other products in 1948 amounted to 343.9 million 
barrels in 1948 compared with 344.8 million in 1947, a decline of 0.4 
percent on & daily average basis. Exports included in this group 
declined from 69.3 million barrels in 1947 to 59.7 million in 1948, 
including declines of 6.5 million in crude oil exports and 3.1 million 
barrels in the exports of other refined products. 'The domestic 
demand for these other products increased from 275.5 million barrels 
in 1947 to 284.2 million in 1948—a daily average gain of 3 percent. 
Of the total increase of 8.7 million barrels in 1948, the principal 
gains were 11.4 million barrels for liquefied gases, 2.8 million for 
asphalt, 1.6 million for coke, 1.4 million for other miscellaneous 
products, and 1.0 for road oil. The principal declines in domestic 
demand were 4.8 million barrels for losses (refinery shortage and 
crude losses) and 4.4 million for still gas. 

Review of the trends of 1948 by quarters will clarify the most im- 
portant changes in supply &nd demand during the year. 

The first quarter of 1948 was characterized by cold weather, heavy 
demands for heating oils, local shortages of distillate fuel oil and kero- 
Sine, emergency transportation arrangements, and restrictions in 
export licenses for the products in critical supply. The situation was 
particularly &cute in the East Coast States, where products are 
moved by boit and where the stocks of distillate fuel oil had declined 
ado in 1947 in the refinery district serving this area. Crude runs 
to stills were maintained at & high level, the yield of gasoline from 
crude oil was reduced, and yields of distillate fuel oil and kerosine 
were raised to à maximum. Compared with 1947, the total demand 
for all oils in 1948 increased almost 7 percent on a daily average 
basis, total exports declined 26 percent, and domestic demand was 
9 percent greater. Increases in domestic demand by product showed 
gains of 19 percent for kerosine, 18 percent for distillate fuel oil, almost 
10 percent for motor fuel, and about 5 percent for all other products. 

n the second quarter of 1948, crude runs were at record levels, 
averaging 5,614,000 barrels daily in the effort to meet demand and 
to replenish heating-oil stocks that has been reduced to minimum 
levels at the end of March. A total of 33.6 million barrels was added 
to stocks of refined oils during the quarter. Compared with the 
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second quarter of 1947, total demand gained almost 7 percent, ex- 
ports decreased about 16 percent, and domestic demand gained 
about 9 percent. Increases in domestic demand by products in- 
cluded 20 percent for distillate fuel oil, 11 percent for motor fuel, 
3 percent for kerosine, 1 percent for residual fuel oil, and 9 percent 
for other products. Early restocking of light heating oils by distrib- 
utors and consumers was indicated. 

A slowing in the upward trends of demand was evident in the third 
quarter of 1948. "Total demand, compared with the third quarter 
of 1947, increased less than 3 percent, total exports were about 15 
percent lower, and domestic demand gained less than 5 percent. 
Domestic demand by products showed gains of over 13 percent for 
distillate fuel oil, 10 percent for gasoline and kerosine, and 2 per- 
cent for miscellaneous products, while the domestic demand for resid- 
ual fuel oil was almost 8 percent less. Total crude runs to stills 
averaged 5,544,000 barrels daily and were reduced by a strike that 
lasted through September and part of October in California. Total 
stocks of refined products increased 38.2 million barrels in the third 
quarter. 

A combination of sbnormally warm weather, earlier seasonal stock- 
ing of heating oils by distributors and consumers, and a sharp dro 
in the demand for residual fuel oils resulted in an unexpectedly small 
demand in the fourth quarter of 1948. Compared with the same 
period in 1947, total demand declined 0.4 percent, exports were re- 
duced over 16 percent, and domestic demand ained only 0.7 percent. 
Although the domestic demand for motor fuel gained over 7 percent, 
the increase for distillate fuel oil was only 5 percent and for kerosine 
2 percent, while the domestic demand for residual fuel oil declined 
over 10 percent and the demand for miscellaneous oils was reduced 
about 3 percent. In spite of the relative decline in demand, crude 
runs to stills reached an all-time record of 5,662,000 barrels daily in 
the fourth quarter; and stocks of refined oils, instead of declining, 
increased 21.2 million barrels during the quarter. 

With a total increase of almost 80 million barrels in refined stocks 
during 1948 and continuation of an abnormally mild winter, supply 
greatly exceeded demand in the first quarter of 1949. Compared with 
the first quarter of 1948, total demand was down 1.4 percent, exports 

ained about 13 percent, and domestic demand was 2 percent less. 

he domestic demand for motor fuel was 5.5 percent higher, but dis- 
tillate fuel oil and residual fuel oil demands were about 4 percent less. 
The demand for kerosine declined 15 percent and for other miscel- 
laneous products dropped 10 percent. As a result of the low demand 
for heating oils combined with excessive inventories, yields of gasoline 
were much above normal, and fuel-oil yields were reduced to a 
minimum. 

Demand in Noncontiguous Territories.—In order to compute do- 
mestic demand in continental United States, the shipments from the 
United States to the Territories are included in exports, and any im- 
ports from foreign countries to the Territories are deleted from total 
imports. The major part of such shipments from the United States 
goes to Hawaii, Alaska, and Puerto Rico, and Puerto Rico is normally 
the chief Territorial importer of foreign oils. 

The accompanying table has been prepared to show shipments to 


910 MINERALS YEARBOOK, 1948 


the Territories from the United States and the foreign imports re- 
ceived by them. No crude oil is involved in these movements. The 
receipts of products from the United States plus the imports indicate 
the total supply available in the Territories and, minus some minor 
reexports, indicate their total demand. 


Imports and exports of crude petroleum and petroleum products 


(Thousands of barrels] 
Imports 
1947 1948 
Product ! 
Conti- Conti- 
Noncon- Noncon- 

Toe tiguous Total Dente tiguous Total 

eine TERT Se pecu AEn 358 21 879 n EU e 
o PD] EE E EE WEE 

Distillate fuel all. 4,175 135 4,310 2, 546 5 2, 551 
Residual fuel oil......................- 54, 244 2, 547 56, 791 53, 161 2, 363 55, 524 
EE Olliiniecculsesq 5 s eRe Eege 38 2^ queue Des 101 


1947 1948 
Product ! 
Noncon- Nonoon- 
Foreign tiguous Total Foreign | tiguous Total 
Territories Territories 

Motor fuel. le 42, 472 4,977 47, 449 82, 601 4, 309 37, 410 
Kérosin8-. eege Siet 6. 689 563 7, 252 2, 929 606 3, 535 
Distillate fuel oi... 25, 844 4, 033 29, 877 18, 760 8, 048 21, 808 
Residual fuel oil. ..................... 8, 082 2, 541 10, 623 3, 541 12, 539 
Lubricating ol 22... 14, 055 207 14, 262 12, 848 142 12, 990 
A EE EE AAA 1,107 | 2994 |...........- 994 
CONG A EA A AA 2, 088 14 2, 102 2, 506 15 2, 521 
Aspa Eo o e esi Lee tL LL LP 3, 056 206 3, 262 1, 484 134 1, 618 
Miscellaneous. ........................ 2, 161 27 2, 188 1, 684 15 1, 699 
VK E 105, 554 12,568 | 118, 122 82, 804 12, 310 95, 114 
Crude petroleum !.................... ee ere 46, 355 39, 840 |...........- 39, 840 


1 United States Department of Commerce: 1947 final data; 1948 preliminary data. 
2 Bureau of Mines data. 


The figures for 1948 indicate that shipments to the Territories from 
the United States totaled 12,310,000 barrels and that total direct im- 
ports from foreign countries were 2,530,000 barrels, making a total 
new supply of 14,840,000 barrels. Reexports to foreign countries 
amounted to 234,000 barrels (see table of exports, by countries of 
destination, in the next to the last section of this chapter). There 
is indicated a total set demand for oil products in the noncontiguous 
Territories of about 14.6 million barrels in 1948 compared with 15.1 
million barrels in 1947. If these figures are added to the domestic 
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demand figures for continental United States, the sum will show the 
Goes domestic demand within the political boundaries of the United 
tates. 

World Oil Supply.—World production of crude petroleum in 1948 
again exceeded previous records, increasing from 3,022 million 
barrels in 1947 to 3,425 million in 1948. The total increase of 403 
million barrels represents & gain of 159 million for the United States 
and 244 million for the rest of the world, including gains of 55 million 
for Venezuela, 53 million for Saudi Arabia, 35 million for Iran, 31 
million for Russia, 30 million for Kuwait, and 24 million for Indonesia. 
The United States produced 61 percent of the world total in 1947 and 
59 percent in 1948. 

According to Bureau of Mines data for 1948, exports of all oils from 
continental United States totaled 135 million barrels and imports 
about 188 million, resulting in a net import of about 53 million bar- 
rels in 1948. As total stocks of all oils increased almost 107 million 
barrels in 1948, the production of all oils (including crude oil and 
liquid products from natural gas) exceeded domestic demand in 
continental United States by about 54 million barrels. 


RESERVES 


The Committee on Petroleum Reserves, American Petroleum In- 
stitute, estimated proved reserves of crude oil in the United States on 
December 31, 1948, at 23,280 million barrels, compared with 21,488 
million on December 31, 1947. These estimates refer solely to proved 
or blocked-out reserves, including only oil recoverable under existing 
economic and operating conditions. 

The increase in total net crude reserves in 1948 was 1,792 million 
barrels. In arriving at this net figure, the total of estimated new 
reserves added in 1948 was 3,795 million barrels—including an up- 
ward revision of 3,399 million of reserves due to extensions and re- 
visions during 1948 and an estimate of 396 million for new reserves 
discovered in new fields or in new pools in old fields during 1948. 
From this estimate of total reserves added in 1948 was deducted an 
estimated production of 2,002 million barrels of crude oil during 1948 
to determine the net gain in total reserves. 

The principal changes in net crude reserves in 1948 were gains of 
707 million barrels for Texas, 469 million for California, 297 million 
for Oklahoma, 111 million for Kansas, 78 million for Louisiana, 61 
million for Mississippi, 38 million for Illinois, 37 million for Wyoming, 
and 22 million for New Mexico. The principal declines were 16 
million barrels for Colorado and 13 million for Pennsylvania. 

As of December 31, 1948, Texas had 54 percent of the total esti- 
mated reserves, California 16 percent, Louisiana 8 percent, and 
Oklahoma 5 percent—83 percent of the total for the four States 
combined. 

The total proved reserves of natural-gas liquids, not included in 
the crude-oil reserves, were 3,541 million barrels on December 31, 
1948. This figure, combined with the crude-oil reserves, made a 
proved reserve for all liquid hydrocarbons of 26,821 million barrels 
on December 31, 1948. 
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Estimates of proved oil reserves in the United States on December 31, 1942-43, 


by States ! 
[Millions of barrels] 
State 1942 1943 1944 1945 1945 ? 1946 1947 1948 
Eastern States: 
Illinois... edel 307 295 321 350 350 351 355 393 
Indiana... ...---------------2-- 32 31 31 41 41 44 46 49 
Kentucky......................-. 35 35 41 57 57 59 65 59 
Michigan: ilozse-ne2e-- er 64 55 65 64 64 69 70 60 
New YOrk...2 2 22:5232c 54 90 86 81 81 76 71 67 
OBIO- 22 te 35 33 32 30 30 29 29 29 
Pennsylvania................... 153 137 123 110 110 98 123 110 
West Virginia.................... 47 44 41 39 39 36 36 37 
Toti. e a o 127 720 740 772 772 762 795 813 
Central and Southern States: 

GT EE 300 297 293 304 288 267 297 300 
Kaiser 687 646 60 542 542 545 563 674 
Louisiana... 1,442 | 1,484 | 1,573 | 1,690 | 1,559 | 1,652 | 1,791 1, 860 
MissisSSippl. ... 41 39 209 267 257 270 304 365 
New Meoieo 2 -o 67 654 563 512 512 544 530 552 
Oklahoma.....................-. 9 970 890 889 898 953 1, 250 
gs EE EE 11,546 | 11,325 | 11,375 | 11,470 | 10,835 | 11,647 | 11,777 12, 484 

Tota coat ido 15,662 | 15,354 | 15,585 | 15,675 | 14,882 | 15,823 | 16, 215 17, 494 
Mountain States: 
Colorado- ..--------------------- 39 45 89 260 260 300 382 366 
Montana... . 2-2-2 eel 86 108 112 108 108 104 115 119 
Weoming. 371 499 582 600 600 589 679 716 
o A A 496 652 783 968 968 993 1,176 1, 201 
Pacific Coast States: California...... 3,196 | 3,337 | 3,344 | 3,410 | 3,318 | 3,294 | 3,295 3, 764 
Other Stäat€s--.---------------------- 2 1 1 2 
Total United States. .......... 20, 083 | 20,064 | 20,453 | 20,827 | 19,942 | 20,874 | 21,488 | 23,280 


1 From reports of Committee on Petroleum Reserves, American Petroleum Institute, of the amount of 
crude oil that may be extracted by present methods from fields completely developed or sufficiently ex- 
plored to permit reasonably accurate calculations. The change in reserves during any year represents 
total new discoveries, extensions, and revisions, minus production. 

2 New basis; excludes condensate. 


CRUDE PETROLEUM 
SUPPLY AND DEMAND 


The total demand for crude Na o in 1948 set another new 
record amounting to 2,119.8 million barrels, an average of 5,792,000 
barrels daily, that was 8 percent greater than in 1947. The demand 
for domestic crude oil rose to 1,994.8 million barrels, an average of 
5,450,000 barrels daily and an increase of 7 percent compared with 
1947. The demand for foreign crude oil amounted to 125.0 million 
barrels in 1948—a daily average of over 341,000 barrels and an 
increase of 28 percent compared with 1947. 

The new supply of crude petroleum in 1948 included & record 
domestic production of 2,016.3 million barrels and imports of 129.1 
million barrels. The average production of 5,509,000 barrels daily 
represented a gain of 8 percent compared with 1947 and imports of 
353,000 barrels daily, an increase of 32 percent compared with 1947. 
Stocks of domestic crude petroleum increased by 21.5 million barrels 
during the year, and stocks of foreign crude gained 4.1 million. 

The gain of 25.6 million barrels in total crude stocks in 1948 and 
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the increase in total stocks of refined products of 79.6 million barrels 
indicate that the new supply of crude oil in 1948 was almost 5 percent 
greater than the total demand for all oils. In other words, the new 
supply of crude oil in 1948 was adequate to take care of a 5-percent 
increase in total demand in 1949 with no changes in stocks. If 
demand in 1949 should increase less than 5 percent or if stocks were 
substantially reduced, a sharp decline in new requirements of crude 
would be indicated. 

The total increase in the indicated demand for crude oil (consump- 
tion plus export) of 165.8 million barrels in 1948 represented a gain 
of 178.5 million in total runs to stills and a decline of 12.7 million in 
the other demands for crude, including declines of 6.5 million in 
exports, 3.0 million in transfers to fuel oil, and 3.2 million in losses 
and unaccounted-for crude oil. 


Supply of and demand for crude petroleum in the United States, 1944-48 


[Thousands of barrels] 


1944 1945 1948 ! 
Production... looo isis 1,677,904 | 1, 713, 655 2, 016, 282 
Imports AA Seege 44, 805 74, 337 129, 093 
Changes in stocks 3__._........-.-_-------- — 22, 435 —3, 511 +25, 600 
Total supply. ....................... 1, 745, 144 | 1, 791, 503 2, 119, 775 
Runs to stills: 
DO MES ira 1,622,514 | 1, 645, 862 1, 906, 656 
Foren EE 43,170 73, 672 124, 014 
Export 4... ulceno eolit 34, 238 32, 998 39, 840 
Transfers to fuel oil: 
Distilates. o cusco tira 3, 242 3, 047 3, 543 
Residual. actuarial lactea Ea 28, 515 20, 727 23, 847 
Other fuel and losses...................... 13, 465 15,197 21, 875 
Total demand....................... 1, 745, 144 | 1,791, 503 2, 119, 775 
1 Subject to revision. 


3 Bureau of Mines data. 
3 Inclusive of heavy crude in California. 
4 Bureau of Mines, 1944-46; U. 8. Department of Commerce, 1947-48. 


PRODUCTION 
GENERAL 


Production of crude petroleum in the United States set a new record 
of 2,016.3 million barrels in 1948. Crude production first reached the 
1-billion-barrel mark in 1929, and 1948 is the first year in which it has 
amounted to 2 billion barrels or more. 

The increase of 159.3 million barrels in crude production in 1948 
compared with 1947 represented gains in every important producing 
State except Illinois, Pennsylvania, Kentucky, and New York. The 
principal gains were 83.1 million barrels for Texas, 21.1 million for 
Louisiana, 13.0 million for Oklahoma, 10.9 million for Mississippi, 
9.2 million for Wyoming, 7.0 million for New Mexico, and 5.7 million 
barrels for Kansas. The chief declines were 1.8 million barrels for 
Illinois, 0.8 million for Kentucky, and minor decreases in New York 
and Pennsylvania. 
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There were 13 States that produced over 10 million barrels in 1948. 
Six States produced 87.0 percent of the total crude output in 1948 
compared with 87.6 percent in 1947 and 88.0 percent in 1946. Texas 
ranked first with 45 percent of the total in 1948, California second with 
17 percent, Louisiana third with 9 percent, Oklahoma fourth with 
nearly 8 percent, Kansas fifth with over 5 percent, and Illinois sixth 
with 3 percent. 

The next seven States in importance produced a total of 225.8 mil- 
lion barrels in 1948 or 11.2 percent of the total production compared 
with 10.5 percent in 1947 and 9.8 percent in 1946. Mississippi, Wy- 
oming, New Mexico, Arkansas, Colorado, and Michigan increased 
their production, while production in Pennsylvania was static. 

The production of all other States has been comparatively un- 
dhanged: and represents a relative decline from 1.8 percent of the total 
production in 1948, 1.9 percent in 1947, and 2.2 percent in 1946. 


Petroleum produced in the Vue? States, 1944-48, and total, 1859-1948, by 
tates 


[Thousands of barrels] 


1859-1948 
2 
1944 1945 1946 1947 1948 (total) 
Production: 
A ODS MA orc Ee 43 181 380 396 466 1, 466 
Arkansas. cono dosip EE 29, 418 28, 613 28,375 29, 948 31,675 735, 001 
California. ............. - Lll LL ee 311,793 | 326,482 | 314,713 | 333,132 | 340,089 | 7, 959, 064 
Colorado. eege geed 3, 083 5, 036 11, 856 15, 702 16, 827 99, 069 
Florida. Zeen 12 30 57 259 290 652 
A A 77,413 75, 094 75, 297 66, 459 64, 669 | 1,379, 648 
IndiBllB. A c COE oA 5,118 4, 868 6, 726 6, 095 6, 710 180, 064 
QYSAS EE 98, 762 96. 415 97,218 | 105,132 | 110,833 |31, 916, 349 
A. AAA A ech 9, 621 10, 325 10, 578 9,397 8,551 | 4232, 812 
Louisianas...------------------------ 129,645 | 131,051 143,669 | 160,128 | 181,181 | 2, 160, 948 
Michigan. a QUEE ERR n 18, 490 17, 267 17,07 16, 215 16,870 | 4 289, 903 
A MA er 16, 337 19, 062 24, 298 34, 925 45, 809 207, 905 
MONTANA. cesiones 8, 647 8, 420 8, 825 8, 742 9, 380 151, 022 
NEDTASK A cercas caca 417 305 293 229 240 5, 532 
New Moxvieo. oo 39, 555 37,351 36, 814 40, 926 47, 969 | 4 587, 383 
New DER ease A 4, 697 4, 648 4, 863 4, 762 4,621 | ? 158,033 
ONG EES 2, 937 2, 828 3, 108 3, 300 613, 833 
Oklahoma............................ 124, 616 139, 209 134, 7 141. 019 154, 032 | 5,918, 427 
Pennsvlvanig LLL... ll 14,118 12, 515 12, 996 12, 690 12, 667 | 1,112,340 
LO d EE 746, 699 754, 710 760, 215 820, 210 903, 318 {12 147, 971 
West Virginia ...--------------------- 3, 070 2, 870 2, 929 2, 617 2, 687 435, 308 
Wyoming. EE 33, 356 36, 219 38, 977 44, 772 54, 004 805, 249 
Other States 8...---------------------- 57 57 84 124 94 1, 692 
Total ici ds 1, 677, 904 |1, 713, 655 |1, 733, 939 |1, 856, 987 |2, 016, 282 |37, 099, 671 
Value at wells: 
Total (thousands of dollars)......... 2, 032, 960 |2, 094, 250 |2, 442, 550 13, 577, 890 |5, 196, 034 |48, 541, 553 
Average per barrel. .---------------- $1. 21 $1.22 $1. 4) $1.93 $2. 58 $1.31 


1 For detailed figures by States, 1859-1935, see Minerals Yearbook, 1937, p. 1008. 

2 Subject to revision. 

3 Oklahoma included with Kansas in 1905 and 1906. 

* Includes Tennessee, 1853-1907. 

3 Figures represent 1925-48 production only; earlier years included under “Other States.” 

* Figures represent 192448 production only; earlier years included under “Other States.” 

? Early production in New York included with Pennsylvania. 

* Includes Alaska, 1912-33; Arkansas, 1920; Michigan, 1900-19; Missouri, 1899-1911, 1913-16, 1919-23, 1932-48; 
New Mexico, 1913, 1919-23; Tennessee, 1916-48; Utah, 1907-11, 1920, 1924-41; Virginia, 1943-48. 
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Percentage of total crude petroleum produced in the United States, 1939-48, 
by principal States 


1940 1943 1944 1946 1947 | 19481 

Texas.............- 38. 2 36.4 36.1 34.8 39.5 44.5 44.0 43.8 4.2 44.8 
California. ......... 17.7 16.6 16. 4 17.9 18.9 18.6 19.1 18.2 17.9 16.9 
Louisiana. ......... 7.4 7.7 8.3 8.3 8.2 7.7 7.7 8.3 8.6 9.0 
Oklahoma.......... 12.7 11.5 11.0 10. 2 8.2 7.4 8.1 7.8 7.6 7.6 
Kanaag 4.8 4.9 5.9 7.0 7.0 5.9 5.6 5.6 5.7 5.5 
Illinois............. 7.5 10. 9 9.4 7.7 5.5 4.6 4.4 4.3 3.6 3.2 
Wyoming. ......... 1.7 1.9 2.1 2.4 2.3 2.0 2.1 2.2 2.4 2.7 
New Mexico........ 3.0 2.9 2.8 2.3 2.6 2.4 2.2 2.1 2.2 2.4 
Mississippi. .....-..|.-.....- .3 1.1 2.1 1.2 1.0 1.1 1.4 1.9 2.3 
Arkangng. 1.7 1.9 1.9 1.9 1.8; 1.8 1.7 1.6 1.6 1.6 
Colorado........... .1 .1 .2 .1 -2 .2 .3 .7 .B .8 
Michigan.. ......... 1.8 1.5 1.2 1.6 1.4 1.1 1.0 1.0 .9 .8 
Pennsylvania. ..... 1.4 1.3 1.2 1.3 1.0 .8 .7 .8 .7 .6 
Other 8tates....... 2.0 2.1 2.4 2.4 2.2 2.0 2.0 2.2 1.9 1.8 

Total........| 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 190.0 | 100.0 | 100.0 100. 0 

1 Subject to revision. 


Production of crude petroleum in leading flelds and districts in the United States, 
1947—48, and total production since discovery, in thousands of barrels 


[Oi] and Gas Journal] 


ee Euro AAA A E E 111, 829 2, 586, 215 
EE Re NN eh EE 48, 583 417, 225 
E, DE CA A AA 32, 300 593, 006 
Ee Mark AA Rer eer 31, 687 629, 938 
A rp A as 28, 884 178, 285 

A pec AEE E 24, 089 46, 930 

pn: et oec n 21, 648 168, 906 
AAA Nerio EE 20, 825 417,153 

A E Wa VE 20, 768 125, 638 
GE GE AA — 20, 440 209, 604 

Mc AI A A PR 19, 184 129, 781 

O peru A, PEN E 849, 874 
¿rl? BIO DÍA E 855, 654 
AA YN RA 96, 306 

A A A e (i S EEEE Meee ieee 130, 985 

A nc eU 864, 014 

PN EIU c EU rU EAE 50, 733 
Midway-Sunset. .................| California....................... 736, 026 
Bradford-Allegany 3.............. Pennsylvania-New York........ 572, 917 
A AAA eS e ses OXON A eee esos esos 65, 601 
CL iergert A E E 36, 658 
Velma. EE Oklabomg -------------- 32, 927 
Kettleman-North Dome.......... California.. A 850, 208 
ESÓD. AAA AA TOXGR APA IÓ 58, 404 
e A DE E 195, 465 
Goldsmith. -...------------------|----- Dp EES 93, 208 
A EE QO SE 87,172 
McElroy. ------------------------|----- or MM M 10, 489 10, 629 185, 544 
EE E 11,371 10, 404 108, 675 

West Edmond.................... Oklahoma....................... 14, 936 9, 322 82, 500 
North Cowden................... KT E à 8, 939 8, 978 75, 481 
ANENE O EE ^T A UM CE t tF M UNE 8, 896 8, 795 110, 647 
Oklahoma City.................. Oklahoma....................... 9, 670 8, 543 060, 743 
A A wcesues California. ...................... 8, 605 8, 268 734, 684 

Elk Basin........................ Wyoming-Montana.............. 5,877 8, 168 43, 426 
p mM AN EED KEE 7, 316 8,124 48, 075 

Lake St. John.................... Louislans eege 2. SE sie gie 6, 092 8, 094 21, 598 
Baxterville....................... Mississippi...................... 4, 960 7,925 14, 292 
Coles Levee...................... California. ---------------------- 8, 902 7, 809 57,901 
v Qd Il Se etre Lais RT EEN 970 7, 637 10, 527 
Santa Maria Valley............... California... 9, 560 7, 407 91, 519 
A O PE A eee a ceases 7,271 7, 305 216, 817 
West Ranch...................... TOMAS o ecsspLucRos ex NOM IM 7, 060 6, 986 54, 313 
Y AAA AA enun Ca Co PESE a dete. 7,320 6, 980 51, 160 
Monument.. --.------------------ New Mexico..................... 6, 541 6, 902 93, 857 
EE o EE 5, 540 6, 836 19, 439 


See footnotes at end of table. 
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Production of crude petroleum in leading flelds and districts in the United States, 
1947—48, and total production since discovery, in thousands of barrels—Con. 


1948 Total since 


Field 1947 discovery ! 

Delta Farms..................... 5, 574 6, 754 2,918 

t [o AA IER 7,385 6,715 143, 575 
La Oloríia. cocoa 4, 296 6, 656 23, 683 
Drinkard.....-------------------- 3, 332 6, 236 10, 366 
a gu yl A O -2 California 5, 572 6, 182 17,162 
Meoltalien 8 2, 078 6, 141 8, 575 
Tinsleg A A eases 6, 749 6, 054 107, 034 
Old Ocean. ....................-. 6, 853 5, 954 50, 687 
Cat Canyon.....................- 4, 403 5,917 40, 912 
Santa Fe Springs.................|_---- d 5, 896 5, 513 522, 886 
K-M-A. ...22.2--22--2-2e eee 6, 346 5, 430 122, 929 
Kuniee mee 5, 796 5, 360 101, 106 
Heidelberg .---.----------------- 5, 052 5, 230 18, 702 
Bayou Sale....................... 4, 438 5, 220 22, 178 
Greeley ARR 4, 288 5,132 97, 431 
Todd. EE 5, 259 5, 052 13, 975 
A A A O do 4,674 5, 020 23, 559 
Brookhaven...................... Mississippi 4, 419 5,013 10, 641 

1 Includes revisions. 
3 Bureau of Mines data. 


PRODUCTION BY STATES * 


Alabama.—Crude production in Alabama in 1948 totaled 466,000 
barrels, which represents an increase of 70,000 barrels over 1947. 
Twenty wildcat wells were drilled during the year; all were aban- 
doned. One oil well was completed in the Gilbertown field, bringing 
the total number of producers to 34. The majority of the wells 
produce from the Eutaw at 3,300 feet, although there is some (ez 
duction from the Selma chalk at 2,700 feet. The Humble Oil & 
Refining Co. discovered the State's first piercement-type salt dome 
in Washington County. 

Arkansas.—Production of nearly 31.7 million barrels in Arkansas in 
1948 compared with approximately 30 million barrels during the pre- 
vious year indicates & gain of 6 percent. During 1948, 301 wells were 
drilled, a moderate decline from the previous year. However, the 
number of wildcat wells drilled increased from 76 in 1947 to 106 in 
1948. 


Production of crude petroleum in Arkansas, 1944-48, by fields 
[Thousands of barrels] 


Macedonia 
Fouke 
McKamie 
Magnolia 
Midway 
Schuler 
Smackover 
Stephens 
Village 
Wesson 
T 
Total 


Dorcheat- 


È ET o | ÁÉ— | aoe | —— ÉÁ—À | ——M | nce | ee 


E KC 3, 781/29, 418 
3, 638/28, 613 
3, 195/28, 375 
aaa 3, 744/29, 948 
4, 405131, 675 


1 Includes oil consumed on leases and net change in stocks held on leases for entire State. 
3 Subject to revision. 


. 3 EE data are largely from the Bulletin of the American Association of Petroleum Geologists, 
une ; 
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MILLIONS OF BARRELS 
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FIGURE 3.—Production of crude petroleum in the United States, 1947-48, by States. 


No new gas or distillate fields were discovered; but four new oil 
fields were found, namely, Felsenthal in Ashley County, College Hill 
in Columbia County, and Cairo and Bear Creek in Union County. 
It is believed that Cairo and Bear Creek offer the best possibilities 
of the four fields. Drilling activity was greatest in the Wesson, 
Smackover, and Village fields, with 67 oil wells. 

California.—All California production records were shattered in 
1948, with a crude total of 340 million barrels, an increase of 7 million 
barrels over 1947. San Joaquin Valley gained over 0.9 million barrels, 
Los Angeles Basin increased over 2.7 million barrels, and the Coastal 
district made the largest gain, with approximately 3.3 million barrels. 

The accelerated drilling program continued unabated during 1948, 
with 2,876 wells completed, contrasted with 2,053 the previous year. 
Oil-well completions totaled 2,395—an increase of 46 percent compared 
with 1947—and 488 exploratory wells were drilled contrasted with 
352 in 1947. Kern County continued to lead in the number of 
exploratory wells with 201, while Los Angeles County was second with 
58 and Santa Barbara County third with 49. 


Production of crude petroleum in California, 1944-48, by districts and fields, in 
thousands of barrels 


[American Petroleum Institute] 


District and field 1944 1945 1946 1947 1948 1 
Ban Ape Pr Valley: 

Belridge.----.--.----------------. ------ 6, 340 6, 959 5, 862 4, 488 4, 019 
Buena Vista... ee 6, 896 15,772 14, 756 17, 264 16, 606 
ee 1, 297 1, 244 867 739 035 
A E A A. 35, 410 31, 681 32, 105 33, 755 35, 88 
Coles Levee 3._...-_.......-..----.---- 6, 692 7, 030 6, 335 7, 225 6, 501 
AA EISE 1, 051 2, 166 5, 316 4,124 4, 107 
Elk PRINS: RA A 7,7119 15, 805 3, 668 2, 334 2, 118 
Kruitvale ao nc ue EHnEcRNES 3, 043 3, 096 2, 723 2, 391 2,383 
Gresley EEN 5, 219 5, 062 3, 923 4, 288 $5, 100 
Whelan so eee 499 1, 211 1, 590 1, 553 1, 904 
q REA E MEUM 8, 440 8, 210 6, 826 6, 979 8, 240 
Kettleman Hills- North Dome.. ....... 15, 133 14, 357 13, 849 13, 480 19, 832 


See footnotes at end of table. 
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Production of crude petroleum in California, 1944-48, by districts and flelds, in 
thousands of barrels—Continued 


District and field 1944 1945 1946 1947 1948 1 
San Joaquin Valley —Continued 
Lost HS. ce cincel doit 1, 284 1, 228 1,315 1, 922 2, 750 
McKittrick...... 2... c c cl lll ll. 1, 851 2, 043 5, 409 9, 959 10, 606 
Midway-Sunset. ........ 222. LLL 2... 15, 169 14, 334 15, 318 15, 660 15, 165 
Mountain View... 1, 1, 024 1,36 1, 890 1, 307 
Mount Poso 2l lll... 8, 025 6, 717 5, 930 5, 151 4, 567 
Raisin City 5 25650025 ile 936 1, 163 988 963 1, 093 
Rio Bravo ..........-.. LL Ll illl. 5, 920 5,7 4, 883 4, 576 4, 430 
Riverdale.. Ll ee 1, 517 1, 540 1, 481 1,155 
Round Mountain...................... 3, 932 3, 507 3, 352 3, 085 700 
Tejon Ranch... 60 161 487 1, 188 1, 133 
"Pen: A WEE 4, 621 4, 095 3, 229 2, 829 2, 379 
Other San Joaquin Valley. ............ 5, 281 , 983 7,625 3 8, 508 9, 872 
Total San Joaquin Valley. .......-.. 147, 494 161, 131 149, 196 3 155, 897 156, 860 
Coastal district: 
Aliso Canyon .--...l.... 1, 100 1, 156 1, 098 1, 219 1, 226 
BN ent DEE Dou 1, 079 7 1, 265 1, 091 
Del volle. 1, 481 1, 969 2,355 3, 069 3,516 
KlwDOUd. AAA scales 2, 133 2,172 2, 454 2, 576 2, 682 
Gato Ridge. ............... ee 1,777 1,615 1, 421 1,314 1, 279 
Newhall-Potrero......................- 1, 906 1, 996 2,111 2, 397 2, 726 
Padre Canyon................-........ 474 753 904 1,179 2, 092 
o e ccce occ eU dada 1, 501 1, 639 1, 627 1, 344 1, 158 
San Mieueltto 2. Lll lll... 2, 111 1, 940 1, 835 1, 874 1, 832 
Santa Maria_..._...---..---...-..-...- 4, 892 5, 038 4, 921 7, 938 10, 276 
Santa Maria Valley.................... 11,358 13, 489 11, 929 9, 518 7, 269 
Ventura A Venue. ooo 17, 504 17, 701 16, 906 17, 754 17, 738 
Ventura-Newhall...................... 2, 227 2, 2, 542 3, 369 4, 016 
Other Coastal. ........................ 400 1, 212 1,154 1, 489 2, 681 
Total Coastal........................ 50, 003 53, 839 52, 522 56, 131 59, 400 
Los Angeles Basin: 
Brea Olindá&.-......- lea ee eet mmc 4, 304 4,195 3, 045 4, 449 5, 286 
a EE 6, 434 7,105 7,315 7, 273 7,381 
Dominguez... sillas a 7,879 6, 726 5,875 5, 436 4, 818 
Huntington Beach.................-.. 17, 162 17, 587 17, 084 18, 313 20, 821 
o AA 6, 467 5, 624 4, 720 4, 330 4, 420 
Long Beach. EE 10, 862 9, 851 9, 055 8, 596 8, 159 
Montebello. `... 3, 932 3, 665 3,129 2, 1196 2, 467 
NewDOIL. A IA 7 4 385 1, 894 2, 630 2, 412 
Richfield EE 2, 564 2, 741 2, 595 2, 413 2, 272 
Rosecrans ..................--........ 2, 238 2, 095 1, 840 1, 684 1, 695 
Santa Fe Springs...................... 6, 838 6, 278 6, 117 5, 914 5, 512 
Seal Besch... 2,835 3, 426 3, 693 4, 042 4, 150 
NK ele A d RU CcT Sese SL 3, 186 3, 241 3, 126 2, 938 2, 862 
Wwilmington. ooo 36, 929 36, 192 40, 171 47, 674 48, 317 
Other Los Angeles Basin.............. 2, 659 2, 401 2, 436 2, 716 3, 257 
Total Los Angeles Basin 114, 296 111,512 112, 995 121, 104 123, 829 
Total California... ooo. 311,703 | 326,482 | 314,713 | 333,132 340, 089 


! Subject to revision, 

3 Includes Tupman. 

8 Includes a revision of 30,000 barrels not yet distributed by fields and districts. 
* Includes Costa Mesa. 


Wildcat wells resulted in the discovery of 13 oil fields in 1948 com- 
pared with 11 during the previous year. Moreover, 19 oil pools 
3 gas fields, and 1 gas pool were opened during 1948. The Russell 
Ranch field in Cuyama Valley with 43 producing wells was the most 
important field discovered during the year. This discovery revealed 
large reserves in a district that had for many years been regarded as 
unpromising territory for commercial oil production. Other promising 
discoveries included the Guijarral Hills field in Fresno County and the 
Campbell pool in the San Ardo field in Salinas Valley. According to 
estimates of the American Petroleum Institute, 58 million barrels of 
crude were added to the State's reserves in 1948 by new fields and new 
pools and 149 million barrels from extensions. 
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Colorado.—Crude production in Colorado in 1948 totaled 16.8 
million barrels compared with 15.7 million barrels in 1947, an increase 
of 1.1 million barrels. As in other recent years, this gain was due to 
increased production in the Rangely field. The second-largest field, 
Wilson Creek, registered a small decline in production for the year. 
Changes in other fields were comparatively small, the Moffat and 
Hiawatha fields making slight gains whereas the Iles, Price, and 
Walden fields showed losses. 


Production of crude petroleum in Colorado, 1944-48, by fields 


[Thousands of barrels] 
Col P 
ol- ow- 
Hia- Mof- Range-| Tow | Wal- | Wilson| Other 
Year lins- |watha| les | fat | Price) der | Ir | Creek | den | Creek | fields: | Total 
n 
IA. 96 100 | 454 112| 247 50 393 44 38 | 1, 401 148 
1045............. 143 66 | 429 | 105 238 07 1, 565 38 | 158 | 2,053 174 
1940............- 135 45 | 441 93 239 24 | 8,128 39 | 188 | 2,381 143 
1907... une 133 51 541 91 195 29 | 11, 600 39 179 | 2,705 139 
19483... .....- 127 62 | 534 112 | 164 35 | 12, 864 41 129 | 2, 602 157 


t Includes crude oil consumed on leases and net change in stocks held on leases for entire State. 
3 Subject to revision. 


During 1948 oil-well completions totaled 149 compared with 152 the 
previous year. Drilling activity continued at rd pes the 
same rate as in 1947. During the year two oil fields and two gas 
fields were discovered in the State, surpassing the two discoveries 
made in 1947. The most interesting well was drilled by Western 
Natural Gas Co. and Byrd-Frost at Dove Creek, Montezuma County, 
which made 200 barrels of high-gravity oil and 5 million cubic feet of 
gas on & production test. 

Florida.—Crude production of Florida equaled 290,000 barrels in 
1948 contrasted with 259,000 barrels in 1947, & gain of 12 percent. 
All production came from the State's only field, Sunniland, in Collier 
County, where three producers and one dry hole were completed. 
Exploration activity continued &t approximately the same rate in 
1948, with 24 ay holes compared to 25 failures the previous year. 

Ilinois.— Production in Illinois continued to decrease in 1948, with 
a total of 64.7 million barrels in contrast with 66.5 million barrels in 
1947. Declines were largest in the Bridgeport, Centralia, Louden, 
Patoka, and Salem fields, while the biggest gains were made in the 
Bible Grove, Clay City, Johnsonville, Phillipstown, Roland, Rural 
Hill, and Sailor Springs fields. 

Twenty-eight new pools were discovered in 1948, identical to the 
number located in the previous year. Extensions to pools totaled 
47 in contrast with 69 in 1947, and the number of oil wells completed 
in the State rose from 1,054 in 1947 to 1,262 in 1948. Wildcat wells 
drilled during the year totaled 628 compared with 536 in 1947, an 
increase of 17 percent. The largest number of wells were drilled in 
Wayne, Wabash, Clay, Gallatin, and White Counties, a continuation 
of the trend established over the pe few years. 

Except for the Assumption pool in Christian County, virtually all 
of the new oil pools were found close to established pools. In the 
northern part of the Illinois Basin, the Rosiclare sandstone in the Ste, 
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Genevieve formation of the Lower Mississippian appears to have 

excellent possibilities for good producers of about 400 barrels initial 

capacity, according to industry reports. 

Production of crude petroleum in nno 1944-48, by fields, in thousands of 
arre 


[Oil and Gas Journal] 


Field 1944 1945 1946 1947 1948 
AIDIOD EE 858 1, 234 898 663 505 
O A ee 1, 655 1,217 927 773 664 
Bible Oroee o. 985 1, 757 1, 491 1, 000 1, 335 
Boyd A etwas tid 135 1, 372 1, 497 1,313 1, 210 
Bridgeport. ...---------------------------- 1, 932 2, 144 2, 272 2, 207 1, 905 
e AN es ee 1,785 1,729 1, 887 1, 456 1, 251 
Clay City AMARA esse Sees: 4, 890 5,104 b, 309 4, 383 1 8, 585 
Dale-Hood ville............................ 8, 160 2, 022 1, 479 1, 341 1, 323 
pr PA cede uM i ss 780 873 935 1, 022 (2) 
Johnson eille 1, 460 1,119 1, 206 936 1,173 
Keensbüftg Geteste ales 873 757 663 723 635 
A AAA oe er cee el 11,175 9, 463 8, 243 7, 385 6, 715 
EIERE (2) 1, 208 1, 057 1, 080 
New Hermnong. o 4, 395 3, 429 2, 866 2, 494 2, 283 
PATOKA acc Ee 940 1,574 1, 651 1,345 760 
IG AAA A 985 1, 244 1, 038 829 1, 032 
TAN A A 1, 078 1,095 1, 118 1, 100 1, 236 
RGIANG AP A aa 760 936 752 641 1, 154 
Rural HII och owt sce cc eters ess 925 679 610 786 1, 020 
Sailor Springs............................. 512 418 688 1, 320 
SEN EE 8,310 6, 637 , 967 5, 239 4, 706 
WoodlaWDN..-=----------------------------- 960 9 2 649 
Other fields... 2620 -2 -~ ---------2 -MMM 27, 781 26, 814 31, 486 27, 264 23, 392 
Total Illinois........................ 75, 822 73, 460 74, 613 65, 460 64, 032 
1 Includes Noble. 


3 Included in “Other fields.” 


Indiana.—In 1948 Indiana petroleum production totaled 6.7 
million barrels compared with 6.1 million barrels in 1947, a gain of 
10 percent. Drilling activity was greatly accelerated during the year, 
with 518 wells com feted as oil producers in contrast with 312 in 1947. 
Discovery of new fields increased over twofold, totaling 23 compared 
with 11 new fields the previous year. Wildcat wells drilled during 
the year totaled 307, a large increase compared with 1947. With 
respect to noteworthy developments during 1948, R. E. Esarey and 
B. E. Brooks, writing in the June 1949 Bulletin of American Associa- 
tion of Petroleum Geologists, report as follows: 

The most significant development in Indiana was the opening of three new 
Devonian fields in Sullivan and Vigo Counties. Two of the fields, Wilfred and 
Marts in Sullivan County, were discovered on the basis of surface structure 
determined from coal drilling, and the Spring Hill field in Vigo County was located 


by non-technical means. Oil in these fields is produced from three zones in the 
Devonian limestones and dolomites at depths between 1,800 and 2,300 feet. 


Production of crude petroleum in Indiana, 1944-48, by months 
(Thousands of barrels] 


.| Oct. | Nov. | Dec. | Total 
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Kansas.—The upward trend in Kansas crude production continued 
in 1948 with a total of 110.8 million barrels, a gain of 5.7 million 
barrels over the previous year. The State continued to rank fifth 
among the oil-producing States of the country. Drilling activity was 
accelerated materially, with 3,252 wells completed in comparison with 
2,667 in 1947. During 1948, 69 new oil and gas fields were discovered, 
classified as follows: 59 new oil fields, 5 revivals of old pools, and 5 
new gas discoveries. Rooks County led the State, with 11 new pools 
or fields compared with 9 in 1947. The Hugoton field, largest gas 
field in the State, accounted for 77 percent of total gas produced 
during 1948. 

Of the 69 new fields discovered in 1948, 58 were opened up in 
western Kansas and 11 in eastern Kansas. The greatest drilling 
activity centered in Rooks County, where the strikes were unusually 
successful; the 11 discovery wells averaged 948 barrels of oil per day. 
Of particular significance was the discovery well in the Northampton 
SH with a maximum potential of 3,000 barrels daily. Important 
discoveries were also made in the following counties—Barton, Barber, 
Sedgwick, Nemaha, Kiowa, Morton, and Seward. 


Production of crude petroleum in eed 1944—48, by flelds, in thousands of 
arre 


[Oil and Gas Journal] 


$ 
É 


A Eesen 


Bemis-Sbhutts lll lll ll 4, 885 5, 305 6,057 5,748 
DOImIBE eiert A 12,724 2, 749 3, 045 3, 161 
Bornholdt...------------------------------ 21,591 1,057 1, 022 796 
le AAA IS 3,715 2,873 3,120 4, 996 
Burrton-Haury ®........-.--.-.----------- 1, 525 1, 209 1, 073 1, 024 
A Lo eebe EE 2, 067 986 945 946 
TO RA daa ECRIRE 3,702 2, 766 2, 644 2, 583 
Oenescn-Kdwarda -0o 3, 268 3, 220 3,733 3, 519 
GOrDam EE 2, 286 1,891 1, 880 1,667 
Hall-Gurney.............................. 3, 750 3, 455 3, 414 3, 485 
e VEER 4, 086 ; 5, 257 6, 425 6, 871 
Ate ee AE A 912 g 1, 098 1, 641 1,717 
AA EE 1, 638 í 1,419 1, 287 967 
A E E 1,172 1, 147 1, 397 1, 390 
Ritz Canton.....aceccaocccecucececncea euh 864 742 657 579 
Bllica- Raymond. .......................... 7, 834 6, 422 5, 783 5,387 
8 nberg A A 2, 818 2,740 2, 804 2, 483 
EE 9, 347 10, 631 11, 371 10, 404 
PON A A E E A 3, 624 2, 912 849 583 
Other fields. .............. ee 38, 049 38, 021 45,181 49, 507 
Total Kansas 2 99, 857 96, 496 104, 328 107, 813 
t Includes Breford. 4 Includes Feltes before 1946. 
2 Includes Welch. 5 Included Wilkins before 1946. 
3 Haury excluded before 1945. * Includes Sellens before 1946. 


Kentucky.—Production of 8.6 million barrels in Kentucky during 
1948 indicated a 9-percent decline from the 1947 total of 9.4 million 
barrels. Twelve new fields and 17 new pools were discovered during 
1948, and 903 wells were drilled compared with 660 the previous 
year, according to the Oil and Gas Journal. 

The total included 349 oil wells, 151 gas wells, and 403 dry holes 
drilled during 1948. There was a noticeable increase in the number 
of deep tests drilled. One of the most promising deep horizons is the 
St. Peter sandstone in the Furnace field, where 8 gas wells have 
been completed. 
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Although drilling activity declined during the year in Western 
Kentucky, the area remains by far the most important in the State, 
accounting for 9 new fields, 11 new pools, 8 new producing horizons 
in old fields, and 4 extensions. 

South Central Kentucky witnessed & marked decline in drillin 
activity during 1948, with only 152 wells drilled in contrast wit 
222 in 1947. Exploration resulted in the discovery of 3 new fields, 
5 new pools, and one new horizon. Likewise, drilling operations 
decreased in eastern Kentucky from 355 in 1947 to 330 in 1948, 
and only 1 new pool was discovered during the year. 


Production of crude petroleum in Kentucky, 1944—48, by months 


(Thousands of barrels] 

Year Jan. | Feb. ; : June | July | Aug. 
1944 ............... 005 | 663 759 | 783 
1945... ............- 911 791 850 | 893 
IMA E 866 | 835 897 | 922 
17.---.---------- 800 | 679 752 | 814 


| ee eee 728 | 686 712 


1 Subject to revision. 


Louisiana. —Production in Louisiana in 1948 soared to a new record 
of 181.2 million barrels, an increase of 21.1 million barrels compared 
with the previous year. Largest gain was made in the Gulf Coast— 
an increase of 14 million barrels—whereas the rest of the State in- 
creased 7 million barrels. In Northern Louisiana individual fields 
that made the largest gains were Caddo, Haynesville, Lake St. John 
and Ora. In all, 33 new fields and new producing horizons in old 
fields were discovered in 1948 contrasted with 35 in 1947. The 
new strikes included 3 new oil fields, 1 distillate field, and 4 gas 
fields. The total number of wells drilled increased to 1,550 compared 
with 975 in 1947, and oil wells completed increased from 593 to 1,095 
in 1948. Drilling was extensive and very successful in such old fields 
as the Caddo and Haynesville; however, none of the new discoveries 
appeared to have major importance. The number of wildcat wells 
drilled in northern Louisiana declined from 161 in 1947 to 114 in 1948. 


Production of crude petroleum in Louisiana, 1944-48, by districts and flelds 


(Thousands of barrels} 
District and field | 1944 | 1945 1946 | 1947 | 1948 ! 
Gulf Coast: | 
Anse la Butte. ...............- M 2, 620 2, 481 2, 448 2, 423 2, 385 
NEG 0 0. aiaa e 582 928 1,223 1,601 2, 137 
ta GE 1,135 | 1,367 1,52 1, 932 3, 255 
A A o RS ERA IS: 66 227 | 380 817 1, 495 
200.08 TRA 3, 112 2, 903 | 3, 479 4, 445 5, 221 
EE DEVE E 1, 019 686 123 919 991 
20, 22 Or Les ENEE ENER 1, 04 1, 000 1, 068 960 900 
o Ar", RRA e 1,939 1, 917 2, 054 2, 699 3, 549 
o o eoe LPS 2 1, 040 1, 048 1, 200 1, 580 1, 514 
Le MA » 2, 218 3,372 4, 510 5, 539 6, 818 
East White Lake. . 1, 044 | 1, 219 1, 427 1, 357 1, 333 
o III E EE 48 417 1, 453 2, 054 2, 441 
TNE NE 3, 158 | 2, 467 | 1,721 | 1,370 1, 156 
00 c IA 358 1,19: 1, 204 | 1,194 1, 233 
Garden Island. 1, 256 | 1, 139 1,168 | 1, 295 | 1, 353 
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Production of crude petroleum in Louisiana, 1944-48, by districts—Continued 


[Thousands of barrels] 
District and field 1944 1945 1946 1947 
Gulf Coast—Continued 
Gibsons. osc oe se cR hom esae cus 3, 542 8,384 2, 555 2,161 2, 089 
Golden Meadows..................-... 2, 796 2, 494 2, 400 2, 666 3, 493 
Good Hope... .........- co eek 26 770 1, 745 2,178 2, 351 
Grand Bag .......-............-.. 2, 724 8, 033 3,122 3, 433 3, 729 
Gueydan. uoc ks 1, 963 2,071 2, 200 2, 008 2, 072 
Hackberry.........---..-......-...---- 4, 057 3, 776 3, 794 4, 000 4, 264 
IOWA uc cda 3, 309 2, 731 2, 486 2, 489 2, 478 
JONNINGS AAA 2, 840 2, 442 2, 025 1, 809 1, 492 
fitte SANA ce 4, 452 4, 139 4, 374 4, 362 4, 107 
Lake Chicot_............-.-.-.....---- 770 773 922 1, 349 1, 201 
Lake Pelto. 2 ccosda eser eco2 645 913 1, 302 1, 429 1, 558 
Lake Salvador......................... 1, 554 1, 595 1, 632 1, 623 1, 665 
Ebeevill8: 2. E 1, 421 1,575 1,381 1, 580 1,811 
INGA A M 2, 342 2, 301 1, 501 1, 280 1,153 
New Iberia. .......... . 2. l.l l.l... 2, 615 2,152 1, 744 1, 526 L 548 
North Crowley.......................- 1, 624 1, 648 1, 526 1, 521 1, 696 
AR uno te 4, 013 3, 652 3, 688 3, 728 3, 936 
Pine Fréiere er, 1, 944 1, 942 1,821 1, 546 1, 409 
Port Barre_._._..-.-------------------- 1,176 1, 008 1, 103 1,375 1, 636 
Quarantine Bay. ............ 2, 877 2, 977 3, 227 3, 421 3, 745 
Bt: Gabriel... 2.2. ae 1, 957 1, 911 1,741 1,786 1, 709 
Tepetate (including north and west)... 901 1, 931 2, 936 3, 402 3, 935 
o currens 2, 338 1, 982 1, 884 1, 976 2, 097 
dle AAA ORUM ERN 3, 334 3, 315 3, 030 3, 638 4,174 
Ville Platto....------------------------ 3, 642 2, 502 2, 588 2, 238 2, 106 
Kat dh (EE 1, 942 2, 703 3,372 3, 654 3,578 
West BAY A eee eue A Eee E eue 1, 055 1, 222 1, 246 1, 691 2, 108 
West Cote Blanche.................... 657 796 971 1, 040 1, 280 
West Lake Verrett cllc... 1, 015 1, 004 1, 136 1,357 1, 379 
White Castle... 1, 437 1, 250 1, 013 1, 229 1, 597 
Other Gulf Coast 3. ooooooo..--- 20, 022 21, 025 22, 759 26, 028 30, 536 
Total Gulf Coast.................... 105, 631 107, 381 112, 805 123, 708 137, 713 
ee a ma e 
Northern: 
Big CreeK AMM An 35 908 1, 892 1, 963 
LST EE 2,129 1, 950 1, 944 2, 328 3, 392 
DDG) i A OCA 1,054 5, 525 8, 041 8, 576 
Havnesville..........................- 3, 816 2, 356 3, 321 3, 500 4, 405 
Holy Ridge...... eee A 749 1, 429 e 1, 162 1, 025 
Homer A A A 1, 019 976 926 924 893 
Lake St. John -..-.--..---2 +. 623 1, 882 4,381 5, 544 7,357 
Nebot A A 3, 466 3, 191 2, 805 2, 798 2, 623 
Ola co s ceo eso de cen piede 4, 221 , 636 3, 109 2, 921 2, 794 
0 e: SPEAN ee ee RES EN anc 674 2, 997 
o Ze We 2, 930 2, 515 1, 978 1,727 1, 509 
AA AA 678 632 615 675 854 
Other Northern 3... occcococooc... 4, 381 4, 014 4, 098 4, 234 5, 080 
Total Northern... -.-.--.... 24, 014 23, 670 30, 864 36, 420 43, 468 
Total Louisiana. .................... 129, 645 131, 051 143, 669 160, 128 181, 181 


1 Subject to revision. 

3 Includes crude oil consumed on leases and net change in stocks held on leases for entire district. 
3 Includes Hemphill, Trout Creek, and Jena. 

* Includes Little Creek and Summerville. 


In the Gulf Coast area the fields that made the biggest increases 
in production were Avery Island, Barataria, Bay St. Elaine, Bayou 
Sale, Caillou Island, Delta Farms, Golden Meadows, and Venice. 
During the year 769 wells were drilled, an increase of 18 percent over 
1947. The results from wildcat wells were highly successful, as 129 
wildcats opened up 28 new fields, which included 13 oil fields, 11 
condensate fields, and 4 gas fields. Seven new fields were discovered 
in the Gulf of Mexico (three oil fields, two condensate fields, and 
two gas fields). Discovery of these seven fields in open water was 
the outstanding drilling feat of the year. Although the crude reserves 
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found offshore are generally believed to be of considerable extent, no 
exact estimate of the total quantity of oil is possible at this time. 
Owing to the large outlay of capital involved in such complex drilling 
` operations, development of these fields will necessarily be slow. The 
picture is complicated further by the legal battle being waged with 
respect to ownership of the tidelands. 

Michigan.—A moderate increase of 655,000 barrels in Michigan's 
production reversed the trend of the past 5 years, as total crude 
output for 1948 equaled nearly 16.9 million barrels compared with 
approximately 16.2 million barrels in 1947. The Deep River field 
continued to lead in output with approximately 2.9 million barrels 
with no appreciable change from 1947. The Coldwater, Kawkawlin, 
and Kimball Lake fields gained in production, while the Reed City 
and Adams fields declined. 

A total of 820 wells was drilled in the State during 1948 in compari- 
son with 769 the previous year; of 330 wildcats completed, 22 were 
productive in contrast with 15 in 1947. A break-down of the 22 
successful wildcats discloses the discovery of 10 new oil fields, 4 new 
gas fields, and 8 oil-field extensions. The most significant field dis- 
covered during 1948 was the Pentwater field in Oceana County, where 
52 oil wells were completed, including 44 producing from the Dundee 
horizon. Of major importance is the discovery of production from 
the Dundee in western Michigan, as this strike opens up a large 
area of potential production. 


Production of crude petroleum in TE 1944-48, by flelds, in thousands of 
arr 


[Michigan Department of Conservation] 


Head- | Kaw-| Kim- | 
Port-| Reed |Stony| Other 
4 -| ball Total 
water | River ters | lin |Lake| € City | Lake | fields 


1 Subject to revision. 


Mississippi.—Petroleum production of Mississippi soared to 45.8 
million barrels in 1948, mes the record year of 1947 by 10.9 
million barrels. The leading producing fields, in order of their im- 

rtance, are Baxterville, Cranfield, Mallalieu, Tinsley, and Heidel- 


erg. 

In all, 250 oil wells were completed in 1948 in proved fields compared 
to 319 the previous year. The number of dry holes totaled 161, and 
wildcats driled totaled 109 in contrast with 81 in 1947. Five new 
fields were discovered, and four shallow piercement salt domes found 
compared with three new fields and five salt domes in 1947. None 
of the discoveries appeared to have major importance, although more 
intensive driling will be required to determine whether the salt 
domes have important possibilities. 
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Production of crude petroleum in Mississippi, 1944-48, by months 


[Thousands of barrels) 

Y ear Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 
AN 1, 343! 1, 268' 1, 267, 1, 250 1, 244! 1, 295| 1, 354! 1, 401, 1, 384! 1, 476! 1,508! 1, 547| 16, 337 
1945..........--..- 1,514 1,451! 1,582 1,564: 1,590. 1, 553| 1, 625, 1, 690, 1, 556 1, 633| 1, 632| 1, 672 19, 062 
1946............--- 1, 697: 1,554 1, 663 1, 707, 1,918 1,921' 1,981, 2, 220: 2,207 2, 384, 2, 425! 2, 621: 24, 298 
1947... .....---.-.- 2,720: 2,352 2,655 2,613: 2, 829 2, 832: 2,976 3,073 3,082 3, 326, 3, 158; 3, 309: 34, 925 
I048 1. uh eec 3, 526; 3, 419, 3,730, 3,652. RU Se $0 SE 3/898 1999 3, 976; 3, 956 45, 809 


| | 


1 Subject to revision. 


Montana.—The Montana crude production in 1948 totaled almost 
9.4 million barrels contrasted with 8.7 million barrels the previous 
year. 

Largest production was recorded in the Cut Bank field, which 
totaled over 4 million barrels, although production declined moderately 
from the 1947 level. The best gain was registered in the Montana 
portion of the Elk Basin field, with 2.4 million barrels in 1948 in com- 

arison with 1.7 million barrels the previous year. The production 
in the Kevin-Sunburst field remained virtually unchanged. Declines 
were recorded in the Cat Creek, Dry Creek, and Gage fields. 

In all, 57 wildcats were drilled during 1948 which resulted in the 
discovery of 3 new fields, 1 new pool, and 10 outposts. The most 
interesting discoveries were made in Musselshell County, and these 
strikes were responsible for considerable leasing activity in the central 
part of the State. These discoveries were the Texas Co. basal Amsden 
production at Big Wall and the Amerada Petroleum Corp. strike at 

elstone. Later in the year, the Texas Co. extended the Big Wall 
discovery one-half mile northeast and three-quarters of a mile south- 
west. 


Production of crude petroleum in Montana, 1944-48, by fields 
(Thousands of barrels] 


! Includes crude oil consumed on leases and net change in stocks held on leases for entire State. 
3 Subject to revision. 


Nebraska.—Crude production in Nebraska increased slightly from 
229,000 barrels in 1947 to 240,000 barrels in 1948. Nine dry holes 
were drilled in the State during the year. 


Production of crude petroleum in Nebraska, 1944-48, by months 
{Thousands of barrels} 


Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 


26 
18 
21 
A 


1 Subject to revision. 
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New Mexico.—An all-time production record of nearly 48.0 million 
barrels of crude oil was established in New Mexico in 1948 compared 
with Y 41.0 million barrels the previous year. The 

rincipal oil fields, with production in millions of barrels, were: 
EE 6.9, Drinkard 6.2, Eunice 5.4, Vacuum 4.5, Hobbs 3.8, 
and Maljamar 2.0. 

In Southeast New Mexico, 456 development tests were drilled, of 
which 404 were successful. Wildcat wells opened up 10 new fields, 
7 new pools, and 7 outposts. Of major significance was the discovery 
of Devonian oil in northern Lea County, where the Mid-Continent 
Petroleum Co. opened up the Crossroad field. "This discovery was 
responsible for a large new area becoming prospective territory for 
wildcatting. 

Another important strike was discovery of the Cary field, where 
oil was found for the first time in the area in the Montoya horizon of 
Ordovician age. 

In western and northern New Mexico virtually all drilling activity 
was in the San Juan Basin, where 11 fields produced approximately 
370,000 barrels of oil in 1948. A total of 28 wildcats was drilled in 
this area during the year, 5 of which were small gas wells. 


Production of crude petroleum in New Mexico, 1944—48, by districts and flelds, in 
thousands of barrels 


[Oil and Gas Journal] 


Southeast 
Year Gray- 

Arrow-| Drink.| Eu- | burg- Hobbs Malja-| Monu- | Pad- | Vac- 

head ard nice | Jack- mar | ment |dock | uum 

son 
1944 ........ 1, 946 |........ 6, 470 | 1,983 | 4,120 | 2, 117 7,570 loans 5, 080 
1045. ........] 1,839 148 | 5,707 | 1,952 | 3, 874 |! 2,086 7,139 65 | 4,585 
1946.........| 1,691 650 | 6,007 | 1,811 | 3, 569 | 2, 033 0, 565 655 | 4,054 
1947.........| 1,547 3,332 | 5,7 1, 935 | 3,562 | 2, 119 6, 541 |1, 298 | 4, 099 
1948.........| 1,460 6, 236 | 5,360 | 1,869 | 3, 841 | 2, 033 6, 902 |1, 584 | 4, 504 
3 World Oil. 3 Bureau of Mines. 


New York.—Crude production in New York declined slightly in 
1948 from the previous year, as the total dropped from approximately 
4.8 million barrels to 4.6 million. Approximately 95 percent of the 
year's production was from secondary-recovery operations, and 5 
percent was natural production. In all, 18 shallow wildcats were 
drilled in 1948. All were dry holes. In proved oil fields 675 oil wells 
were completed during 1948, and active geophysical work was carried 
on in the southwestern, central, and eastern parts of the State. "There 
was & noticeable increase in leasing activity related to the possibilities 
of deeper production. 


Production of crude petroleum in New York, 1944—48, by months 


[Thousands of barrels] 


. | Dec. | Total 
361 4, 697 
367 4, 648 
404 | 4,863 
421 4, 702 
386 | 4,621 


1 Subject to revision. 
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Ohio.—A slight gain in Ohio oil production was reported during 
the year, as the total output increased to 3.3 million barrels in 1948 
contrasted with 3.1 million barrels in 1947. No important oil dis- 
coveries were made during the year, although drilling activity con- 
tinued about normal, with 1,522 wells completed, exclusive of wells for 
gas duelo 

Oil-well completions equaled 416 compared with 307 during 1947. 
In addition, 407 gas wells and 481 dry holes were drilled in 1948. "The 
greatest activity in shallow drilling continued to be in Meigs County, 
while the largest number of deep tests was drilled in Muskingum and 
Perry Counties. 


Production of crude petroleum in Ohio, 1944-48, by months 
[Thousands of barrels] 


. | Apr. | May 


—m | ee ee ee es A 


276 | 247 
25 246 


AA eos cts 1 
———— 260 
A AE 256 
273 


e ge 9 — — —— — —— 


1 Subject to revision. 


Oklahoma.—A sizable gain of 13 million barrels in production was 
made in Oklahoma during 1948, with & total crude output of 154 
million barrels compared with 141 million barrels the previous year. 
Gains in production were reported from the following fields: Apache, 
Cement, Healdton, Sholem-Alechem-Tatums-Tussy, and Velma; the 
Velma field increased output by 5.0 million barrels, whereas losses 
were noted in Burbank, Cache Creek, Oklahoma City, Pauls Valley, 
South Burbank, and West Edmond. "The West Edmond field declined 
5.6 million barrels during 1948 compared with 1947; however, the 
many smaller fields in the State showed a total increase of 11.5 million 
barrels. 

In Oklahoma 4,263 wells were drilled during 1948, the largest num- 
ber in any State except Texas. Of the 713 wildcats drilled, 94 were 
successful, resulting in a discovery ratio of 13 percent. The intensive 
drilling campaign resulted in the discovery of significant crude reserves, 
although no new field of paramount importance was indicated. 
However, the posted price for Oklahoma crude was attractive enough 
to warrant drilling many wells in old fields, which heretofore would 
not have been profitable. 

The largest number of successful wildcats was in the north central, 
central, and south central parts of the State. Of particular signif- 
icance was successful completion of the Union Producing Co.’s well in 
the Elk City field area on the southwest flank of the Anadarko Basin. 
This well was located 2 miles southeast of a Shell Oil Co. discovery well, 
and these two wells were responsible for the largest leasing and explora- 
tion activity in the State. Another important discovery well was drilled 
by Gulf Oil Co. in the southeastern embayment of the Anadarko 
Basin, extending production 5 miles northwest. This well shattered 
all previous records for depth by producing from the Bromide and 
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Tulip Creek sandstones at 12,855 to 13,611 feet, with an initial daily 
potential of 1,068 barrels. 

The discovery well of Carter Oil Co., which opened the North 
Foster pool, and the Carter and Continental Oil Cos.’ wildcat, which 
opened up the Southwest Panther Creek pool by finding production 
in the Deese sand, contributed materially to the addition of crude 
reserves in the area. 

The strike of Superior Oil Co., 20 miles northwest of the West 
Edmond field, was especially significant. This well had a total depth 
of 9,026 feet and was a dual completion, producing through perfora- 
tions opposite the Hunton group from 8,050 to 8,080 feet, and the 
Simpson dolomite from 8,565 to 8,640 feet. Initial production was 81 
barrels of distillate in 9 hours and 4,665,000 cubic feet of gas per day 
from the Hunton, and 43 barrels of distillate in 15 hours and 3,854,000 
cubic feet of gas per day from the Simpson dolomite. This discovery 
is in the center of Kingfisher County and opened up possibilities for 
future production in the northern part of the Anadarko Basin. 


Production of crude petroleum in Ona 1944-48, by fields, in thousands of 
arrels 
[Oil and Gas Journal] 


Field 1944 1945 1946 1947 1948 
Alen AA A 1, 285 1, 256 11,120 11,075 11,129 
Y A A een cuencas 245 2, 308 , 59 1, 803 2, 181 
Beebo. A A A 840 723 661 619 601 
¡QU AAA A A 1, 490 1, 296 820 543 377 
jog: V GEMENS 8,140 8, 128 2, 927 2, 615 2, 432 
Oache Oteek AAA E, A 668 2, 328 1, 945 
A A A 4,190 5, 165 4, 801 4, 442 4, 552 
Lë Re APA A AN PA PERE 561 1, 652 1, 731 
e AMA A A 1, 124 1, 845 1, 557 1, 321 875 
Cromwell... ...---.-.---------.------ ll. 1, 512 1, 1, 094 671 641 
m A A EE 414 4,119 3, 696 8, 948 3, 955 
t CHEER M INDIEN 040 2, 814 2, 792 2, 839 2, 862 
an PERSEO E DT 1, 046 902 583 545 470 
Ee ee deeg 2, 150 1, 701 1, 518 1, 287 1, 141 
Glenn c 245 2, 359 2, 418 2, 568 2, 610 
BS CONC. | 7) steieren reeche errar 515 2, 423 2, 438 2, 431 2, 629 
Howitt EE 2, 055 1, 084 1, 698 1, 672 1, 633 
) 4.09 EEN 455 391 (9 522 1, 758 
LODO GPOVO, 2 ..see cune cuan cu demere 190 984 388 1, 497 1, 199 
LUCAN IM E eee epe 1, 363 994 803 694 625 
Oklahoma City... ........................ 16, 295 12, 968 10, 693 9, 670 8, 543 
Pauls Valley. ...........-.---------.------ 4, 200 4, 445 2, 971 2, 399 2, 162 
AR AAA 1, 250 999 799 839 689 
Seminole district 
Bowlegs.......-.--..--.--------------- 1, 525 1, 250 1, 169 1,172 1, 262 
eege 2, 495 1, 737 1, 095 616 579 
Little River........................... 1, 741 1, 492 1, 159 1, 432 1, 416 
Lon EE 2, 690 1, 703 1, 500 1, 356 1, 330 
Seminole CÍtY e 2, 240 1, 990 1, 307 1, 271 1, 086 
Bholem-Alechem-Tatums-Tussy........... 2, 486 2, 208 2, 160 2, 435 5,196 
ONE AM unc cuts Ee 187 1, 218 1, 890 
South Burbank........................... 2, 500 2, 370 1, 886 1, 455 1, 076 
AT EE 800 1,024 2, 457 8, 153 13, 225 
West Rdrmond ee 7,762 28, 548 23, 505 14, 936 9, 322 
Other fields....... aeree le eoe ues 42, 263 45, 876 54, 146 60, 070 71, 658 
Total Oklahoma..................... 123, 436 139, 379 137, 228 142, 094 154, 680 
1 Includes Allen Deep only. * Included in other fields. 
3 Included 8hamrock before 1945. $ Includes Pearson before 1947. 
3 Included Sapulpa before 1945. 


Pennsylvania.—A slight decline of 23,000 barrels in Pennsylvania 
crude production was reported in 1948; however, the total output 
was almost 12.7 million barrels. 'The Bradford field was the source 
of approximately 80 percent of the State's production. Drilling activ- 
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ity in 1948 remained virtually unchanged from the previous year, as 
1,889 wells were completed compared with 1,975 in 1947. "This total 
included 1,595 oil wells, 228 gas wells, &nd 66 dry holes. In all 30 
deep wells (testing Middle Devonian or deeper formations) were 
drilled—9 gas wells, 2 for gas storage, and 19 failures. Five new gas 
fields and one oil pool were discovered during 1948; however, none 
appeared to have major importance. 

n the Bradford oil field, which includes the Bradford, Guffey, and 
Burning Well pools, 2,270 wells were completed, approximately half 
being water-intake wells, in contrast with 2,140 wells drilled in 1947. 
There was considerable drilling activity in the East Fork Oriskany 
sand pool of north central Pennsylvania, where eight gas wells were 
completed, resulting in renewed interest in the possibilities of the 
Oriskany sand in the central part of the State. 


Production of crude petroleum in Pennsylvania, 1944-48, by months 
(Thousands of barrels] 


Year Jan. | Feb. | Mar. | Apr. | May . | Oct. | Nov. | Dec. | Total 


—— — | —— | ———— | LO M | —— | |—MÓ | | OM | MÀ 


E 1, 202 |1, 149 |1, 264 |1, 183 11, 292 |1, 14, 118 
AA 1,015 | 919 /1,096 ¡1,043 [1,109 '1, 963 | 12,515 
A 1,074 | 956 |1,066 [1,120 [1,134 |1 12, 996 
ht AA 1,110 | 920 ¡1,017 1,069 1,081 [1 12, 690 
1948 1... .-. 1,021 | 961 [ere 1,089 11,071 |1 12, 667 


1 Subject to revision. 


Tennessee.—In all, 58 wells were drilled in 1948, including 13 oil 
wells and 1 gas well, contrasted with 17 dry holes drilled during 1947. 
Since discovery of commercial production in the Knox dolomite in 
1947, 18 wells were drilled into this formation in 1948, 2 of which 
were successful. Both of these were in Fentress County. Magnolia 
Petroleum Co. drilled the State's deepest well during the year in 
"ow County. However, it was a failure and was abandoned at 
4,413 feet. 

The most intensive drilling activity was centered in the Kettle 
Creek-Pine Branch area of Clay County, where 13 wells were drilled, 
including 6 producers. These wells were extremely shallow—less 
than 700 feet. 

Texas.—Crude production in 1948 in Texas soared to an all-time 
high of 903.3 million barrels, & gain of 83.1 million barrels over the 

receding year. All districts increased production over 1947, with 
est Texas gaining 51.9 million barrels. The second largest increase 
was made in the Gulf Coast area, with 14.4 million barrels, followed 
by North Texas 8.3, Central Texas approximately 3.0, South Texas 
2.9, Panhandle over 2.1, and East Texas district —the smallest gain— 
&bout 0.6 million barrels. 

North and West Central Texas led the State in total number of 
wells drilled in 1948 with 3,823, while West Texas was second with 
3,251 and South Texas third with 1,932. In all, 12,172 wells were 
drilled in the State in 1948. 

Gulf Coast.—Oil production in the Gulf Coast district increased 
from 259.3 million barrels in 1947 to 273.7 million barrels in 1948, a 
gain of 14.4 million barrels. Largest increases were made by Thomp- 
sons, Sugar Valley, Oyster Bayou, Humble, Chocolate Bayou, and 
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Bloomington fields, but declines were reported in Conroe, Fannette, 


Fig Ridge, Friendswood, Markham, and Stowell fields. 


Production of crude petroleum in Texas, 1944-48, by districts and flelds 


[Thousands of barrels] 


District and field 1944 1945 1946 1947 
Gulf Coast: 
Ar, PR EE E 3,511 3, 811 3, 786 4, 227 
nero Oe AEREA APD, ey eee 1, 682 1, 491 1, 493 1, 581 
FSE ADS ARA 11, 932 11, 168 10, 137 10, 663 
TTT IAS A 2, 069 1,895 l, 1, 969 
"dn GE EE 1,761 1, 425 1, 420 1, 546 
TTT" Me E RE LITE (OS PRE II PESE 249 
EE PERERA IA e AR FAA 352 811 1,178 
Chocolate Bayou-.-------------------- 629 1, 064 1, 613 
"ër ER RRA: 1,872 1, 424 1,366 ,305 
T SSI EE 23, 231 21,378 20, 708 21, 950 
Diekioson-OUlock O 2, 377 2, 138 2,077 
Dy ` AAN AAA 681 748 859 953 
| See PS EE EA 911 1,016 968 1,001 
Tu AA RNA ae ee 2, 910 2, 644 2, 287 2, 232 
A DEER 1, 657 2, 692 3,337 2,770 
OD ARENA EAN 2, 516 2, 862 2, 614 1,800 
Q0. 40 FNEL 1, 490 1, 435 1, 282 1,075 
A ARA 20, 930 20, 075 18, 781 20, 997 
NES ES IIA IE Y ee 3,375 3, 233 3, 448 4, 028 
TTT TEE o E T 22, 169 20, 961 19, 317 21, 279 
IP ATR SO E EET EE 3, 338 2, 807 2, 283 1, 984 
"E GE E EE E 839 868 971 1, 136 
A A E Ee A ame 1, 645 1, 472 1, 231 1, 286 
Clo AR AA 805 820 776 762 
A EC 1, 681 1, 469 1, 340 1, 374 
TT EE CRUS RECON 659 1, 273 L 712 1, 895 
XE Eer 2, 146 2, 283 2, 307 2, 229 
AS es ENEE 1, 891 1,765 ; 1, 556 
BN Ld Iu EE E ee 1, 581 1, 315 1, 014 919 
0007 0, Pesce Sion PORE p ORE 3, 024 2, 824 2, 635 2, 725 
OU UT EA 2, 409 2, 403 1, 984 1, 783 
(ja, RAR 1, 198 1, 230 1, 109 1, 597 
RA A A AA bru d 5, 517 6, 107 6, 088 5, 473 
cs ge P SNC RESTI 2, 267 2, 088 2, 061 2, 936 
P M ee eet EC Da 2, 265 2, 324 2, 177 2, 222 
IO EE ee 3,675 3,375 2, 834 2, 722 
SEEN. cada ena a cla 1, 839 1, 918 2, 418 3, 203 
Cs AAN AN A 1, 206 1, 198 1, 063 1,114 
Saxet-Saxet Heights.....----.-.-...---- 2, 685 2, 142 2, 498 2, 595 
"AAA A ME SS A ee 1, 394 1,355 1, 282 1, 276 
NES SP RAIN Hae 746 867 1, 137 1, 064 
gg AER EE 528 598 748 969 
A MERA T 1,865 1, 785 1, 558 1, 592 
NET EE E EE 5, 522 6,330 4,924 4, 590 
SE SEE Se ARA ES 4, 090 4,016 3, 604 4, 344 
8 "UE e ACER 3, 084 2, 448 1,721 1, 691 
S "TL Tee e EE + | a ee a A" 276 1, 479 
"ud ania ede A ENEE 1, 097 1, 043 RE 1,032 
e, EA 13, 609 13, 007 13, 136 15, 62] 
OES ERA CAOS a 3, 781 3, 728 3, 711 3, 388 
TU CORUM DIG. illl RR 2, 58A 2, 595 2, 314 2, 394 
AO EE EE 8, 102 7, 122 7, 116 7,043 
TI a ASI A 4, 537 4, 525 3, 849 4, 563 
A AA 6, 749 7,391 6, 847 5, 655 
Zu Colt A ici es 56, 981 55, 101 52, 77% 58, 677 
01 e: SRA 200, 754 252, 960 241, 771 259, 305 
East Texas: 
Hest. Texas proper ?.................... 135, 184 131, 204 120, 789 117,112 
e GT PUER Gein 2, 998 2, 633 2, 456 285 
ERAN Ceci eg E 13, 178 12, 436 14, 914 17, 045 
"di E EE EEN 1, 995 , 042 2, 07 2,122 
Me AE A A 55 687 
, Arr, EI IA 986 1, 640 1, 284 1, 481 
ui Ss sr A e 2, 083 2, 158 2, 331 2, 933 
(o0 5 SCE C epar 2, 209 1,716 1, 333 1,179 
Sulphur D o EIS MOS e RA 1, 426 1, 338 1, 247 1, 175 
IES ada ni 8, 618 8, 248 8,755 8, 849 
L e SRS Ee ACRES 11, 673 10, 968 10, 625 10, 443 
Other Waist Texas..:................... 3, 970 4, 448 5, 273 6, 433 
A MA 184, 320 178, 886 171, 412 171, 744 
See footnotes at end of table, 
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Production of crude petroleum in Texas, 1944-48, by districts and flelds-—Con. 
[Thousands of barrels] 


District and field 1944 1945 1946 1947 1948 ! 
Central Texas: 
Charlotte. cc cs 12 77 166 582 1, 879 
Darst Creek..........................- 9, 438 3, 188 2, 595 2, 541 2, 574 
Falls Cityz. e oo o nulo A 225 1, 170 1, 509 1, 571 
ATI EE EE 1, 551 1, 469 1, 321 1, 455 1, 401 
Mexia-Powell 5......................-.- 1, 290 E 1, 144 1, 124 1, 038 
Other Central Texas._..._..........--- 6, 124 6, 556 i 8, 548 10, 269 
Total Central Texas................- 12, 415 12, 724 13, 780 15, 759 18, 732 
North Texas $. occ 53, 272 255 57, 204 61, 768 70. 026 
Panhandle?................ . 2 c Lll ll. : 31, 726 29, 716 29, 589 31, 725 
South Texas?......... 2... LL ll lll... 41, 498 423 59, 142 62, 034 
West Texas 
o AAA 7, 129 14, 383 18, 641 22, 781 31, 416 
Crane-Upton-...---------------------- 17, 028 18, 476 18, 266 20, 339 21, 875 
Ctockett EE 1,469 2, 020 3, 794 7,050 496 
DAWSON EE, PRA 974 1, 210 , 550 
A ARA A 33, 635 34, 180 38, 532 50, 392 67, 518 
Fisher ora a o Le 324 318 512 967 
Gaines- Voakum. 33, 785 909 30, 726 35, 915 41, 417 
EU 4 TERR EE 12 151 1, 215 1, 631 2, 586 
Glasscock-Howard-Mitchell............ 7, 332 7,599 7,704 8, 276 9, 002 
LE TEE , 24, 119 21, 444 19, 950 29, 607 
AA AA EE 90 5 1, 138 1, 088 
e MAA 16, 785 17, 238 17, 457 20, 122 22, 771 
ld A IA 2, 456 3,011 2, 2, 798 2, 669 
ard- A A RS NUUNE 7, 153 6, 919 6, 750 6, 631 6, 739 
AA AAA 9, 712 13, 787 22, 410 22, 626 24, 325 
Other West Texas 3. ...............--.- 466 679 1, 532 2, 663 
Total West Texas...................- 161, 005 175, 727 192, 296 222, 903 274, 779 
Total Tez88-...... 22:2: 02585x 746, 699 754, 710 700, 215 820, 210 903, 318 


1 Subject to revision. 

3 Includes crude oil consumed on leases and net change in stocks held on leases for entire district. 

3 Joiner, Kilgore, Lathrop, and other pools in Cherokee, Gregg, Rusk, Smith, and Upshur Counties. 

* Includes other fields in Falls, Freestone, Limestone, and Navarro Counties. 

5 Includes the fields in and between Wilbarger, Wichita, Clay, Montague, and Cooke Counties on the 
north and Runnels, Coleman, Brown, and Comanche Counties on the south. 

* Includes crude oil consumed on leases and net change in stocks held on leases for East (exclusive of East 
Texas proper), Central, North, and South Texas. 

? Carson, Gray, Hutchinson, Moore, and Wheeler Counties. 

t Includes fields in Brooks, Duval, Hidalgo, Jim Hogg, Jim Wells, La Salle, Live Oak, McMullen, Starr, 
Webb, and Zapata Counties. 

* Includes the part of Jordan pool in Crane County. 


The district reported 1,878 wells drilled in 1948 compared with 
1,499 in 1947. "The 1948 total is broken down as follows: 1,057 oil 
wells, 133 gas wells, and 688 holes. - No outstanding discoveries 
were made during the year. 'The East Long Mott field in Calhoun 
County and the Sarita field in Kenedy County appear to have the 
best possibilities. 

East Texas.—Crude production in 1948 totaled 172.3 million barrels, 
& gain of only 0.6 million barrels over the preceding year. Output in 
the huge East Texas field was 4.1 million barrels less than in 1947, 
whereas the Van field increased output 1.7 million barrels, the Merigale 
field gained 1 million barrels, and the Hawkins, New Hope, and 

uitman fields had smaller increases. 

In 1948, 629 wells were drilled, representing an increase of 6 percent 
compared with the previous year. One hundred and forty-seven wild- 
cats and field extension wells were drilled and 21 discoveries made during 
the year, which included 12 new-field wildcats, 6 shallower-pool dis- 
coveries, and 3 deeper-pool discoveries. The 21 new strikes included 
16 oil wells and 5 gas-distillate wells. None of the discoveries appears 
to have major significance, with the possible exception of the Mitchell 
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Creek field in Hopkins County, producing from the Paluxy sand at 
4,480 to 4,600 feet. 

Central Texas.—A gain of approximately 3 million barrels was 
made over 1947, as output rose to over 18.7 million barrels. The 
largest increase was made by the Charlotte field, with a production of 
approximately 1.9 million barrels, a gain of 1.3 million barrels con- 
trasted with 1947. 

North Texas.—Crude production in north Texas continued to climb 
and established a record total of 70.0 million barrels, an increase of 8.3 
million barrels compared with 1947. The largest production during 
the year was in Wichita County, with Archer County in second place. 
Drilling activity continued at a high level, increasing over 30 percent 
from 1947. 

Panhandle.—Oil production in 1948 totaled approximately 31.7 
million barrels, 2.1 million barrels more than in the preceding year. 
Drilling activity was greatly accelerated in 1948, 659 wells bei 
drilled or 34 percent more than in 1947. Of the total, 471 were oi 
wells, 143 gas wells, and 45 dry holes. No new fields were found. 

South Texas.—Continuing the trend of recent years, oil production 
increased to 62 million barrels in 1948, a gain of almost 3 million 
barrels. Intensive drilling activity continued throughout the year, 
showing & marked increase over 1947. "The most important new 
fields discovered during 1948 were the South Long Horn field in Duval 
County, the San Pablo field in Jim Hogg County, and the Quien Sabe 
field in Webb County. Of particular significance is the tremendous 
development and utilization of casing-head gas and free gas in the 
production of light hydrocarbons. It is anticipated that this type 
of operation will continue to show even greater gains in future. 

West Texas.—Crude production soared to 274.8 million barrels in 
1948, & gain of 51.9 million barrels contrasted with 1947. Many 
counties scored large gains in production; the leaders, with increases 
in millions of barrels, were: Ector 17.1, Hockley 9.7, Andrews 8.6, 
Gaines-Yoakum 5.5, Pecos 2.6, and Winkler 1.7. 

Drilling activity increased sharply in 1948. Oil-well completions 
totaled 2,756, representing an increase of approximately 40 percent 
over 1947. Dry holes drilled numbered 464. However, wildcats 
were responsible for 107 discoveries, as follows: 46 new fields, 20 new 
pools, 4 deeper pools, 5 shallow pools, and 32 outposts. Greatest 
drilling activity was centered in the Levelland oil field in Cochran and 
Hockley Counties, where 531 wells were producers. Next in impor- 
tance were the Toborg and Sharon Ridge fields. 

Virginia.—Crude production in Virginia dropped abruptly from 
61,000 barrels in 1947 to 33,000 barrels in 1948, as production declined 
in the Rose Hill field in the southwestern part of the State, the only 
commercial producing oil field. An important discovery was made in 
Buchanan County, where the Union Producing Co.-Kitter Lumber 
V-1 obtained gas from Mississippian rocks at a depth of 2,301 feet. 

West Virginia.—Oil production in West Virginia increased slightly in 
1948, when output totaled almost 2.7 million barrels, & gain of 70,000 
barrels over the preceding year. Wells drilled in 1948 totaled 843 
in contrast with 880 during 1947. Of the 843 wells drilled, 535 were 
completed as gas wells, 148 oil wells, and 160 dry holes. During 
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the year, 1,132 wells were abandoned. There are approximately 
40 producing wells in the Silverton oil field in Jackson County, dis- 
covered in 1947, and the daily initial production averaged 40 barrels. 


Production of crude petroleum in West Virginia, 1944-48, by months 
[Thousands of barrels) 


1 Subject to revision. 


Wyoming.—All previous Wyoming production records were shat- 
tered in 1948, when 54.0 mill lon barrels were produced, surpassin 
the 1947 total by 9.2 million barrels. Largest gains were re istered 
in the Big Sand Draw, Elk Basin, Hamilton Dome, Lost Soldier- 
Ferris-Wertz, and Steamboat Butte fields. 

During 1948, 584 wells were drilled, including 394 oil wells. A 
break-down of the exploratory wells indicates the following: 14 new 
fields, 3 new pools, 3 shallower pools, 13 deeper pools, 11 outposts, and 
183 dry holes. During 1948 Wyoming was the center of intensive 
exploratory drilling in the Rocky Mountain region. 

Three outstanding discoveries were made in 1948. The Seaboard 
Oil Co. discovery in Park County found production in the Phosphoria 
formation at 8,496-8,550 feet; two other pay horizons were located 
later in the Frontier and Tensleep formations. Pure Oil Co. struck 
oil in the West Poison Spider field in Natrona County in the Frontier 
formation at 14,309 feet—the deepest producer in the Rocky Moun- 
tain region. An extension one-half mile northwest of the strike 
located oil in the Mesa Verde formation at 9,230 feet, opening up 
new possibilities in the area. 

The Sinclair Wyoming Oil Co. discovered deeper pay horizons on 
the Lost Soldier and Wertz structures in Sweetwater County. Of 
special importance was the finding of oil in the Deadwood formation, 
which is reported as the first commercial production in the Rocky 
Mountain area from rocks of Cambrian age. 
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Production of crude petroleum in Wyoming, 1944-48, by flelds 


[Thousands of barrels) 

Vear Big E. "ee Crooks Elk Fran- | Grass er ag La Lance 

Muddy Draw land Gap Basin nie Creek Dome Barge | Creek 
MM 623 EC | 504 | paa 2, 534 2 2, 885 1, 092 993 470 585 6,535 
32045. 1. oben duc | 549 263 3, 752 464 3, 190 1, 487 1, 016 957 510 5, 503 
1946... 2s 568 447 3, 814 571 4, 580 1, 331 1, 094 1, 396 461 4, 020 
IUE e O | 668 1, 462 4, 653 659 4, 696 L 711 1, 042 2, 196 416 4, 294 
1948 ! Pas 744 2, 590 4, 546 | 874 6, 039 1,746 1, 137 3, 138 436 3, 290 
SE — — — q(_ Q I(€é e MM M —— T R 

Lost D 
Y ear Little | Soldier-| Oregon | Pilot | Rock | Salt Ko Winkle-| Other | motal 
Buffalo! Ferris- | Basin | Butte | Creek | Creek B tt man | fields ? 
Wertz utto 
PAPI METE 3, 441 4,388 | 370 935 4, 802 601 117 3, 102 33, 356 
IK aep io 290 3, 135 4, 454 260 841 4,578 1,017 228 3, 725 36, 219 
Vo A O 57 3, 183 4, 164 325 853 4, 642 1, 888 385 3,781 38, 977 
por APA ARS 982 4, 003 4, 009 262 867 4, 566 2, 800 507 4, 079 44, 772 
Lo ¡Ra axe 1, 264 5, 466 3, 491 290 | 766 4, 655 3,822 796 8, 914 54, 004 
1 Subject to revision. 
2 Includes crude oil consumed on leases and net change in stocks held on leases for entire State. 
WELLS 


The number of wells drilled in the United States, including oil and 
gas wells and dry holes, increased from 30,842 in 1947 to 37,508 in 
1948. 

Oil-well completions rose 25 percent from 17,999 in 1947 to 22,585 
in 1948, dry holes increased from 9,538 in 1947 to 12,026 in 1948, 
and the number of gas wells completed declined from 3,305 in 1947 to 
2,897 in 1948. The number of oil wells completed in 1948 repre- 
sented about 60 percent of the total wells drilled, dry holes consti- 
E 32 percent, and gas wells completed were about 8 percent of the 
total. 

The increase of 4,586 in total oil wells completed in 1948 compared 
with 1947 included increases of 1,807 in oil wells completed in Texas, 
E in California, 516 in Louisiana, 428 in Oklahoma, and 374 in 

ansas. 

The annual survey of the total number of producing oil wells in 
the United States indicated 426,280 wells on December 31, 1947, 
compared with 421,460 wells on December 31, 1946. 
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FIGURE 4.—Wells drilled in the United States, 1943-48, by months. 
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Wells drilled for oil and gas in the United States, 1947-48, by months 
[Oil and Gas Journal] 


Jan. | Feb. | Mar. | Apr. July | Aug. | Bept. | Oct. | Nov. | Dec. 


Num- 
ber 


Total..| 3, 008| 2, 266| 2, 621| 2, 773| 3,074| 3,078 3, 495| 3, 230| 3, 481/37, 508| 100.0 


Wells drilled for oil and gas in the United States, 1947—48, by States and districts 
(Oil and Gas Journal] 


State and district 
Gas Dry | Total 
Alabama.......................-.-...] | 8 ]|......——.| AS) OOD Jee 20 21 
A MA eco meu nece 5 145 801 
California. .......................... 21 460 2, 876 
Colorado. ..-------------------------- 10 48 7 
A AA A Ris owe nODee 11 | 1,165 2, 438 
Indians... EN 40 519 1,077 
Kansas A O A 382 | 1,193 3, 252 
o A e ccc nce esescuse 151 903 
Gulf Coast. .....---------------- 21 291 760 
Dd iii AA 112 343 1, 550 
Total Louisiana. ...---.-------- 133 634 2, 319 
Michigan. e 30 435 820 
Mississippi. .. -......-.-------------- 16 161 427 
Montana. ooo 09 85 845 
Nebraska, Missouri, Iowa............|........|.--....- 3 35 56 
New Mexien ...-..-------0-------- 79 433 4 129 606 
Oklahoma........ NOSE 258 | 1,588 4, 263 
td one New "York, Ohio, 
West Virginia.....................- 1,170 707 4,711 
T : 
Gulf Coast....................... 133 688 1, 878 
West Texas...................... 31 464 3, 251 
East Texas... .................... T 213 
Other districts. .................. 301 | 2,646 6, 414 
Total Texas. ee 542 | 4,011 | 12,172 
Leite EE 7 183 
Other States....................-.... 5 105 130 
Total United States. .......... 2,897 | 12,026 | 37, 508 
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Producing oil wells in the United States and average production per day in 1947, 
by States and districts ! 


Producing oil wells | Producing oil wells 
a | 
| 'erace | rerace 
State and district | Approxi- | Bnet cio, c | State and district Approxi- Mur ad 
mate a mate z 
number, ad well number, per well 
Dec. 31 per day Dec. 31 per day 
(barrels) : (barrels) 
Ag... AA 3, 590 | 25.0. I NEW S a Sri 22. 500 0.6 
deeg ee: 24, 420 38.3 A AREA RA 19, 500 4 
Colorado. ....... e - 600 84. 4 A) a n a c rra red | 52, 200 7.4 
ete 25, 670 | 7.1 || Pennsylvania............. 83, 600 4 
un ` WEE Ee 2, 300 7.6 SE 
doc WË 27, 500 10.7 || Texas: | 
BAM Y Lada Rs 14, 780 | 1.7 || Gulf Coast. ........ 15, 100 48. 2 
f Mat Tweete gel 21, 000 30. 5 
Louisiana: Sy .. 22 23, 200 13. 7 
imt OE: <a 3, 910 90.3 Other districts________| 48, 300 12. 4 
Northern... A 4, 790 21. 6 || MIMI 
———— Total Texas... 107, 600 21. 1 
Total Louisiana | 8, 700 52. 4 West Virginia...._........ 16, 250 4 
Michigan............ | 3, 540 12.6 || Wyoming................- 4,320 | 28. 7 
Mississippi......-- 1,120 | 100. 2 || Other Btates? . .......... 140 | 16. 4 
Montana.......... - 2, 890 8.5 | : == = 
Nebraska.............- í 60 | 10.5 || Total United States. | 426, 280 12.0 
New Mexico....... dédit | 5, 000 | 23.1 || 


3 Figures for 1948, not yet available. 
3 Alabama, Florida, Missouri, Tennessee, and Virginia. 


CONSUMPTION AND DISTRIBUTION 


The increase of 9 percent in domestic crude production and the 
gain of 32 percent in the amount of crude oil imported provided a 
new supply in 1948 sufficient to cover an increase of 25.6 million 
barrels in crude stocks and meet an indicated demand for 2,119.8 
million barrels or 8 percent more crude than in 1947. Furthermore, 
the increase of 79.6 million barrels of refined stocks in 1948 indicated 
that the demand for crude oil was inflated above actual requirements. 

The indicated demand for domestic crude oil rose from 1,856.5 
million barrels in 1947 to 1,994.8 million in 1948—a gain in average 
requirements of 364,000 barrels daily or 7 percent compared with 1947. 
The indicated demand for foreign crude oil rose from 97.6 million 
barrels in 1947 to 125.0 million in 1948—a gain of 28 percent. The 
demand for foreign crude oil represented 6 percent of the total in 1948 
orbs with 5 percent in 1947. 

Of the total demand for crude oil in 1948—2,119.8 million barrels— 
the quantity of crude run to stills at refineries was 2,030.7 million 
barrels, or 96 percent of the total, and all other crude used amounted 
to 89.1 million barrels, or 4 percent of the total. Crude exports 
declined from 46.4 million barrels in 1947 to 39.8 million in 1948; 
crude transfers to fuel oils decreased from 30.4 million in 1947 to 27.4 
million in 1948; and other crude used for fuel or lost declined from 25.1 
million barrels in 1947 to 21.9 million in 1948. 

Runs to Stills.—Total crude oil run to stills amounted to 2,030.7 
million barrels in 1948, an average of 5,548,000 barrels daily, compared 
with 1,852.2 million barrels (5,075,000 barrels daily) in 1947. The 
increase in total runs amounted to 178.4 million barrels (473,000 
barrels daily) and was 9 percent above the previous record in 1947. 

Every refinery district except the Appalachian showed a substantial 
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gain in total crude runs in 1948 compared with 1947. The principal 
increases by refinery districts in 1948 were gains of 72.6 million barrels 
in the Texas Gulf, 30.9 million in the Indiana-Illinois district, 19.9 
million in the East Coast, 19.3 million in the Louisiana Gulf, 12.2 
million in the Oklahoma-Kansas district, and 8.8 million barrels in the 
California district. 

Distribution.—The demand for domestic crude petroleum is af- 
fected by total imports, the production of other light oils, and the 
relation of indicated crude demand to actual requirements that must 
be considered in the light of changes in stocks of refined oils. The 
total demand for domestic crude petroleum set a new record in 1948, 
increasing from 1,856.5 million barrels in 1947 to 1,994.8 million in 
1948. This demand was met by a production of 2,016.3 million bar- 
rels of domestic crude oil, 21.5 million of which was added to stocks. 
The supply of domestic crude oil was supplemented by a consumption 
of 125.0 million barrels of ie de crude oil—a gain of 27.4 million com- 
pared with 1947. Imports of refined products, mostly residual fuel 
oil, decreased from 61.9 million barrels in 1947 to 58.6 million in 1948. 
Stocks of refined products, however, increased 79.6 million barrels in 
1948 compared with a decline of 4.8 million in 1947. The production 
of light liquids from natural gas increased from 132.9 million barrels 
in 1947 to 145.8 million in 1948. 


Demand for crude petroleum in the United States, 1945-48, by States of origin 
[Thousands of barrels] 


Lcd beggen d fo Ne DN, ———— Á—— 


EE 0.4 10 1.1 441 1.2 
PD E 80. 2 76.9 29. 511 80. 8 31, 562 86. 2 
902. 7 849.6 | 330,830 906.4 | 336, 569 919.6 
A EcL 13.2 30. 0 15, 869 43. 5 16, 672 45.6 
EE .1 .1 168 .5 328 .9 
Aem 199. 7 207.8 71. 828 196.8 61, 392 167.7 
xls UE 13.6 18.6 6,111 16.7 6, 529 17.8 
1 CA 261.9 265.0 | 106, 200 291.0 | 109, 549 299.3 
EE 28.1 28. 5 9, 27.3 8, 478 23.2 
Loulsiana........... ; 360. 3 397.4 | 160,352 439.3 | 179,146 489. 5 
ichigan. ........... s 47.2 46.5 16, 570 45.4 16, 45.4 
Mississippi..........| 17,814 48.8 65.3 35, 246 96. 6 45, 723 124.9 
Montana. ........... 8, 241 22.6 24.9 8, 393 23.0 9. 312 25.4 
Nebraska...........- 316 .9 .8 226 .6 240 aa 
New Mexico......... 37, 978 104.0 100. 0 40, 889 112.0 47, 349 129.4 
New York........... 4. 666 12.8 13.3 4, 741 13. 0 4, 612 12.6 
RRE 2, 819 7.7 7.5 3,057 8.4 8, 199 8.7 
Oklahoma........... 135, 318 370. 7 383.2 | 144,379 305.5 | 153,241 418.7 
Pennsylvanía. ....... 12, 487 34.2 34.9 12, 812 35.1 12, 178 33.3 
'Texas..............-. 762,576 | 2,089.3 2,074.6 | 810.557 | 2,220.7 | 897,977 2, 453. 5 
West Virginia.......- 2, 930 8.0 7.9 2, 701 7.4 2, 592 7.1 
Weoming. 36, 247 99.3 100. 5 45, 545 124.8 51, 038 139.4 
Other States 1....... 59 .2 -2 123 .3 93 .2 
"Total 4,705.9 |1,728,102 | 4,734.5 |1,856, 479 | 5,086. 2 |1, 994, 827 $, 450. 3 

1 Subject to revision. 


3 Missouri, Tennessee, and Virginia. 


The Bureau of Mines collects data rclating to the receipts of 
domestic and foreign crude petroleum at refineries in the United 
States. These receipts provide the crude run to stills at refineries, 
small amounts of crude used for refinery fuel, and the changes in 
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crude stocks at refineries. Classification of the receipts by States of 
origin shows the amount received from local production (intrastate) 

receipts from other States (interstate), SEI receipts of imported 
crude. The classification of receipts by methods of transportation 
indicates the final receipts by boat, pipe line, or tank cars and trucks. 
The domestic receipts by boat were in most instances originally 
moved by pipe line from the point of production to the point of ship- 
ment by boat. 

Receipts of domestic and foreign crude petroleum at refineries 
increased from 1,855.6 million barrels in 1947 to 2,046.6 million in 
1948—a gain of 191.0 million barrels. 

These receipts provided for total runs to stills of 2,030.7 million 
barrels, fuel use and losses of 7.3 million, and an increase of 8.6 
million barrels in crude stocks. Receipts of foreign crude oil in- 
creased from 97.5 million barrels in 1947 to 129.1 million in 1948 and 
represented 5.3 percent of total receipts in 1947 and 6.3 percent in 
1948; interstate receipts of domestic crude rose from 716.8 million 
in 1947 to 787.9 million in 1948 and represented 38.6 percent of the 
total receipts in 1947 and 38.5 percent in 1948; and intrastate receipts 
of domestic crude were 1,041.3 million barrels in 1947 and 1,129.6 
million in 1948 and represented 56.1 percent of the total receipts in 
1947 and 55.2 percent in 1948. 

Refinery receipts of crude petroleum in 1948, by methods of trans- 
portation, indicated that 72.0 percent of the total was delivered by 
pipe lines in 1948 compared with 73.4 percent in 1947; that 25.2 
percent was delivered by boat compared with 24.1 percent in 1947; 
and that 2.8 p was delivered by tank cars and trucks in 1948 
compared with 2.5 percent in 1947. 


Receipts of crude petroleum at refineries in the United States, 1944-48, by 
methods of transportation 


(Millions of barrels] 


Method of transportation 1944 1945 1946 1947 1948 1 


1 Subject to revision. 


Total deliveries to refineries by boat were 515.1 million barrels in 
1948. The delivery of foreign crude totaled 129.1 million barrels, of 
which 123.6 million went to the east coast and 5.5 million to the Gulf 
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coast. The interstate movement of domestic crude oil by boat 
amounted to 265.1 million barrels, including 193.0 million barrels 
shipped from the Gulf coast to the east coast, 56.6 million barrels of 
exchanges by boat between the Texas Gulf and Louisiana Gulf coast 

orts, and & balance of 15.5 million barrels for all other interstate 
boat shipments, of which 13.4 million represented river shipments to 
Kentucky refineries. The intrastate deliveries b7 boat amounted to 
120.9 million barrels in 1948, including 48.0 million barrels in Cali- 
fornia, 44.5 million barrels delivered by boat in the Texas Gulf, 25.4 
million delivered in the Louisiana Gulf, and only 3.0 million barrels of 
intrastate deliveries by boat in all other districts. 

East coast refineries received 321.7 million barrels of crude oil in 
1948, of which 123.6 million was foreign crude and 198.1 million 
domestic crude. The receipts of domestic crude oil included 193.0 
million barrels by interstate boat movements and 5.1 million barrels 
by pipe line and tank car from Pennsylvania, New. Mexico, and 

orida. Receipts by interstate boat movements included 172.1 
million barrels of Texas crude, 10.5 million of Louisiana crude, 6.9 
million of Mississippi crude, 2.2 million of Oklahoma crude, and 1.3 
million New Mexico crude. The east coast refineries are predomi- 
nantly supplied by boat movements of crude oil; the east coast is the 
primary area in which domestic crude oil from the Gulf Coast States 
comes into direct competition with imports of foreign crude oil. The 
output of refineries in the east coast was further supplemented by 
large shipments of products from the Gulf coast refineries; this region 
also received most of the imports of refined products. 

The total demand for domestic crude oil in 1948 was 1,994.8 million 
barrels, an increase of 138.3 million compared with 1947. The principal 
changes in the market demand for domesic crude petroleum by States 
of origin (computed from production and changes in crude stocks b 
origin) in 1948 compared with 1947 were gains of 87.4 million barre 
for Texas, 18.8 million for Louisiana, 10.5 million for Mississippi, 8.9 
million for Oklahoma, 6.5 million for New Mexico, 5.7 million for 
California, and 3.3 million barrels for Kansas. "The principal declines 
in demand were 10.4 million barrels for Illinois, 1.5 million for Ken- 
tucky, and 0.6 million for Pennsylvania. 

The market demand for Texas crude oil increased from 810.6 million 
barrels in 1947 to 898.0 million in 1948, and 5.3 million barrels were 
added to stocks of Texas crude oil The relative contribution of 
Texas to the total demand for domestic crude oil was 43.8 percent in 
1946, 43.7 percent in 1947, and 45.0 percent in 1948. The wide dis- 
tribution of Texas crude oil means a large increase in demand in 
pere of rising demand and, if total demand declines sharply, 

exas probably would suffer most of it. In 1948 deliveries of Texas 
crude oil to domestic refineries totaled 883.5 million barrels, including 
495.6 million delivered to refineries within the State and 387.9 million 
moved to refineries in other States. Shipments to east coast refineries 
amounted to 172 million barrels and declined about 1 percent compared 
with 1947. Deliveries to refineries in Indiana, Illinois, Ohio, and 
Michigan were about 130 million barrels in 1948 compared with 107 
million in 1947. Almost 52 million barrels of Texas crude was 
delivered to Louisiana refineries in 1948; about 26 million barrels were 
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sent to refineries in Missouri, Oklahoma, and Kansas and about 7 
million barrels to refineries in the Appalachian district. 

California ranked second as a source of crude-oil supply in the United 
States, with a market demand of 336.6 million barrels in 1948 and an 
increase of 3.5 million barrels in crude stocks of California origin. 
California supplied 17.9 percent of the total demand for domestic 
crude oil in 1946, 17.8 percent in 1947, and 16.9 percent in 1948. The 
total distribution of California crude in 1948 included deliveries of 315 
million barrels to refineries within the State and transfers of 19 million 
barrels for use directly for fuel without refining; the balance represented 
exports of crude oil to Canada and losses. California oil supplies 
most of the requirements in the Pacific Coast States and some exports 
to foreign markets in the Pacific. A substantial proportion of the 
naval requirements for fuel oil is purchased in California, and much of 
the fuel oil üsed by railroads crossing the mountains to the east is 
supplied from there. Within the State, oil competes with natural gas 
and power from hydroelectric plants. 

Louisiana was the third-largest source of domestic crude-oil supply 
in 1948, with & production of 181.2 million barrels, increase in stocks 
of 2.0 million, and a market demand of 179.1 million. Louisiana 
contributed 8.4 percent of the total market demand for domestic 
crude in 1946, 8.6 percent in 1947, and 9.0 percent in 1948. Of the 
total deliveries of Louisiana crude to refineries in 1948, about half was 
sent to refineries within the State, and the balance was delivered to 
refineries in other States The largest outside market was in Texas, 
with deliveries of 59 million barrels in 1948, and the remaining inter- 
state shipments of Louisiana crude are divided about equally between 
the east coast and the upper Middle West. 

Oklahoma ranked fourth in supplying the demand for domestic 
crude oil in 1948. The relative percentage of the total, however, 
declined from 8.1 percent in 1946 to 7.8 percent in 1947 and 7.7 percent 
in 1948. Production in 1948 amounted to 154.0 million barrels, with 
an increase in stocks of 0.8 million and a market demand of 153.2 
million. Of the 148 million barrels delivered to refineries in 1948, 
almost 66 million went to refineries within the State. The principal 
shipments of crude to other States were 25 milloin barrels to refineries 
in Illinois-Minnesota-Wisconsin, 24 million to Indiana, 13 million to 
Ohio, and 7 million to Kansas-Nebraska. Considering the fact that 
there is a large northward pipe-line movement of crude oil from Texas, 
Louisiana, Árkansas, Mississippi, and New Mexico, the demand for 
Oklahoma crude oil is primarily in the upper Middle West and 
adjacent sections of Canada. 

ansas ranked fifth as & source of domestic crude supply in 1948. 
The percentage of the total demand for domestic crude oil supplied 
by the State rose from 5.6 percent in 1946 to 5.7 percent in 1947 and 
declined to 5.5 percent in 1948. Crude production amounted to 110.8 
million barrels in 1948, with 1.3 million barrels added to stocks and a 
market demand of 109.5 million barrels. About 54 million barrels of 
Kansas crude were delivered to refineries within the State, and the 
most important shipments to refineries in other States were 18 million 
barrels to Illinois, 13 million to Indiana, and 9 million to refineries in 
Oklahoma. 
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Illinois was the sixth-largest supplier of domestic crude oil in 1948. 
Production totaled 64.7 million barrels, with an increase in stocks of 
3.3 million and a market demand of 61.4 million in 1948. The sharp 
drop in the State's production has resulted in a decline in the market 
demand for Illinois crude from 4.4 percent of the national total in 
1946 to 3.9 percent in 1947 and 3.1 percent in 1948. Deliveries to 
refineries in Illinois amounted to 24 million barrels in 1948, and 
deliveries to other States were 37 million barrels, Ge delivery 
of 26 million barrels to refineries in Ohio, 4 million to New York, and 
most of the remainder to Indiana, Kentucky, and Michigan. 

Wyoming was the seventh State in importance as a source of do- 
mestic crude oil in 1948 and for the first time was included in the group 
of States producing more than 50 million barrels a year. Production 
in 1948 totaled 54.0 million barrels, with 3.0 million added to stocks 
and 51.0 million representing market demand. Wyoming supplied 
2.6 percent of the total demand for domestic crude in 1948 compared 
with 2.1 percent in 1946. Deliveries to refineries in 1948 included 
27 million barrels to refineries within the State and 24 million to re- 
fineries in other States. About half of the total outside shipments 
went to adjacent States and the other half to Illinois, Indiana, and 
Michigan. 

The seven States included in this review supplied 90.4 percent of 
the total market demand for domestic crude in 1946, 89.9 percent in 
1947, and 89.7 percent in 1948. 


STOCKS 


Changes in the stocks of all oils are an essential indication of the 
relation between supply and demand. The increase of 43.5 million 
barrels in total stocks in 1946 indicated the necessity of a larger supply 
of oil to rebuild depleted stocks required in the distribution of civilian 
requirements. At the same time, surplus stocks in military custody, 
not included in stocks reported to the Bureau of Mines, were in process 
of liquidation. In 1947 the decline of 5.0 million barrels in total stocks 
reflected the rapid expansion in demand and the limitation of avail- 
able refinery capacity. The increase of 106.5 million barrels in total 
stocks in 1948 was related to the improvement in facilities available for 
production and refining and a slower relative rate of growth in total 
oil demand accentuated by abnormally mild weather at the end of the 
year. 
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Stocks of crude petroleum, natural gasoline, and refined products in the United 
States at end of year, 1 8 


[Thousands of barrels] 


Product 


Crude petroleum (refinable): 
Atrefineriés.-. ol. D e aran 
Pipe line and tank farm. .............. 
ProdUuCet3..... Lecco cuoc ie 


———d——— — | 


Total crude petroleum. ............- 
Natural gasoline_.......-..--..........---- 


Refined products.......... 2. ...........- 


——]—MM A ——— Ó—PP— —— À— a 


1 Subject to revision. 
3 New basis comparable with succeeding years. 


Total stocks of all oils totaled 607.3 million barrels on December 
31, 1948, compared with the new basis of 500.8 million barrels on 
December 31, 1947. The increase of 106.5 million barrels during the 
year included an increase of 25.6 million in crude stocks, a gain of 1.3 
million in natural-gasoline stocks, and an increase of 79.6 million in 
stocks of refined products. 

Stocks of refined products amounted to 345.5 million barrels on 
December 31, 1948, compared with the new basis of 265.9 million on 
December 31, 1947. The total increase of 79.6 million barrels duri 
the year included gains of 29.8 million barrels in residual fuel-oi 
Stocks, 24.9 million in distillate fuel-oil stocks, 12.3 million in stocks 
of finished gasoline, 6.3 million in kerosine stocks, and 6.3 million 
barrels in all other stocks. 
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Illinois was the sixth-largest supplier of domestic crude oil in 1948. 
Production totaled 64.7 million barrels, with an increase in stocks of 
3.3 million and a market demand of 61.4 million in 1948. The sharp 
drop in the State's production has resulted in a decline in the market 
demand for lllinois crude from 4.4 percent of the national total in 
1946 to 3.9 percent in 1947 and 3.1 percent in 1948. Deliveries to 
refineries in Illinois amounted to 24 million barrels in 1948, and 
deliveries to other States were 37 million barrels, ea delivery 
of 26 million barrels to refineries in Ohio, 4 million to New York, and 
most of the remainder to Indiana, Kentucky, and Michigan. 

Wyoming was the seventh State in importance as a source of do- 
mestic crude oil in 1948 and for the first time was included in the group 
of States producing more than 50 million barrels a year. Production 
in 1948 totaled 54.0 million barrels, with 3.0 million added to stocks 
and 51.0 million representing market demand. Wyoming supplied 
2.6 percent of the total demand for domestic crude in 1948 compared 
with 2.1 percent in 1946. Deliveries to refineries in 1948 included 
27 million barrels to refineries within the State and 24 million to re- 
fineries in other States. About half of the total outside shipments 
went to adjacent States and the other half to Illinois, Indiana, and 
Michigan. 

The seven States included in this review supplied 90.4 percent of 
the total market demand for domestic crude in 1946, 89.9 percent in 
1947, and 89.7 percent in 1948. i 


STOCKS 


Changes in the stocks of all oils are an essential indication of the 
relation between supply and demand. The increase of 43.5 million 
barrels in total stocks in 1946 indicated the necessity of a larger supply 
of oil to rebuild depleted stocks required in the distribution of civilian 
requirements. At the same time, surplus stocks in military custody, 
not included in stocks reported to the Bureau of Mines, were in process 
of liquidation. In 1947 the decline of 5.0 million barrels in total stocks 
reflected the rapid expansion in demand and the limitation of avail- 
able refinery capacity. The increase of 106.5 million barrels in total 
stocks in 1948 was related to the improvement in facilities available for 
production and refining and a slower relative rate of growth in total 
oil demand accentuated by abnormally mild weather at the end of the 
year. 
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Stocks of crude petroleum, natural gasoline, and refined products in the United 
States at end of year, 1944-48 


[Thousands of barrels] 


Product 


Crude petroleum (refinable): 


At refineries. -------------------------- 60, 783 
Pipe line and tank farm............... 169, 321 
e WEE 16, 095 

Total refinable....................... 246, 199 
California heavy crude. ................... 10, 055 
Total crude petroleum............... 256, 254 
Natural easollng 5, 579 
Refined products.._.......---------------- ; i20 105 \ 345, 469 


1 Subject to revision. 
3 New basis comparable with succeeding years. 


Total stocks of all oils totaled 607.3 million barrels on December 
31, 1948, compared with the new basis of 500.8 million barrels on 
December 31, 1947. The increase of 106.5 million barrels during the 
year included an increase of 25.6 million in crude stocks, a gain of 1.3 
million in natural-gasoline stocks, and an increase of 79.6 million in 
stocks of refined products. 

Stocks of refined products amounted to 345.5 million barrels on 
December 31, 1948, compared with the new basis of 265.9 million on 
December 31, 1947. The total increase of 79.6 million barrels duri 
the year included gains of 29.8 million barrels in residual fuel-ol 
stocks, 24.9 million in distillate fuel-oil stocks, 12.3 million in stocks 
of finished gasoline, 6.3 million in kerosine stocks, and 6.3 million 
barrels in all other stocks. 
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Total stocks of crude petroleum amounted to 256.3 million barrels 
on December 31, 1948. The increase of 25.6 million barrels durin 
the year included a gain of 4.1 million in stocks of foreign crude oi 
and an increase of 21.5 million in stocks of domestic crude oil. The 
principal gains in domestic crude stocks in 1948, by States of origin, 
were 5.3 million barrels for Texas, 3.5 million for California, 3.3 
million for Illinois, 3.0 million for Wyoming, 2.0 million for Louisiana, 
and 1.3 million for Kansas. A very unusual factor was an increase 
in crude stocks originating in every important producing State. 


PRICES AND VALUE 


The average value of crude petroleum at the well, as reported in 
the annual survey of the Bureau of Mines, rose from $1.41 per barrel 
in 1946 to $1.93 per barrel in 1947. The results of the 1948 survey 
are not yet available, but the average value at the well in 1948 is 
estimated at $2.58 per barrel. There were no general changes in the 
posted prices of crude oil except a reduction in some types of Penn- 
sylvania Grade oil in December. The posted price per barrel for the 
Bradford and Allegany districts was reduced from $5.00 to $4.50 on 
December 11, 1948, and the posted price in Southwest Pennsylvania 
pipe lines was reduced from $4.79 per barrel to $4.29 on December 
11 and further reduced to $4.10 per barrel on December 31, 1948. 
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FiGURE 5.—Posted prices of selected grades of crude petroleum in the United States, 1939-48, by months. 
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Total stocks of crude petroleum amounted to 256.3 million barrels 
on December 31, 1948. The increase of 25.6 million barrels durin 
the year included a gain of 4.1 million in stocks of foreign crude o 
and an increase oí 21.5 million in stocks of domestic crude oil. The 
principal gains in domestic crude stocks in 1948, by States of origin, 
were 5.3 million barrels for Texas, 3.5 million for California, 3.3 
million for Illinois, 3.0 million for Wyoming, 2.0 million for Louisiana, 
and 1.3 million for Kansas. A very unusual factor was an increase 
in crude stocks originating in every important producing State. 


PRICES AND VALUE 


The average value of crude petroleum at the well, as reported in 
the annual survey of the Bureau of Mines, rose from $1.41 per barrel 
in 1946 to $1.93 per barrel in 1947. The results of the 1948 survey 
are not yet available, but the average value at the well in 1948 is 
estimated at $2.58 per barrel. There were no general changes in the 
posted prices of crude oil except a reduction in some types of Penn- 
sylvania Grade oil in December. "The posted pue per barrel for the 
Bradford and Allegany districts was reduced from $5.00 to $4.50 on 
December 11, 1948, and the posted price in Southwest Pennsylvania 
pipe lines was reduced from $4.79 per barrel to $4.29 on December 
11 and further reduced to $4.10 per barrel on December 31, 1948. 
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FIGURE 5.—Posted See of selected grades of crude E in the United States, 1939-48, by months. 
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Value of crude petroleum at wells in the United States, 1946-47, by States ! 


1946 1947 
State Total Total 
Average Average 
(thousands (thousands 
of dollars) | Per barrel of dollars) | Per barrel 
APLAUSO: hb! 35, 750 $1. 26 54, 500 $1. 82 
Re TEE 387, 100 1.23 572, 990 1.72 
ROT, GE 15, 650 1.32 29, 680 1.89 
DANNE AA A 119, 720 1. 59 139, 560 2 10 
A ass ts eee te ir T 10, 1. 59 12, 800 2.10 
KA ico caia 138, 050 1.42 202, 900 1.93 
KGHWWCKY ee ooo See 17, 1. 61 19, 830 2.11 
Louisiana: 
Gulf Coast sos oe esos e 163, 570 1.45 248, 650 2. 01 
NOH... uas e eode toca weed e 1. 43 72, 480 1.99 
Total Louisiana........................-- 207, 710 1. 45 321, 130 2.01 
A ooa ceeocsenee eee ce Den de : 1. 62 34, 540 2.13 
Mississipp!................--.------------------ 30, 130 1. 24 61, 470 1. 76 
(uch TTT 3 26 sot ee DR EEN 12, 710 1. 44 16, 960 1. 94 
os AE A RS 4 1.35 420 1.85 
New Mexico....... ooo 44, 540 1.21 72, 440 1.77 
BW YOK EE 18, 630 3.83 20, 050 4.21 
A AS AR ON 7,710 2. 65 10, 440 3.36 
Oklahoma... 184, 100 1. 44 270, 760 1.92 
Pennsylvania. ............... 2c lc cL c Lc ll 49, 640 3. 82 53, 170 4.19 
Gulf Coast... coco 365, 080 1. 51 531, 580 2 05 
West Texas.........-------- ee 236, 520 1.2 401, 230 1.80 
East Tex8S ooo 175, 140 1.45 231, 880 1. 98 
Other districts...--..----------------------- 293, 660 1. 43 432, 940 1. 96 
Total Texas... ............ Ll cL cll lll. 1, 070, 400 1. 41 1, 597, 630 1.95 
y aile ENERO PTT A 3. 40 10, 210 3. 90 
BORNE 44, 430 1.14 75, 220 1. 68 
Alabama. Florida, Missouri, Tennessee, and 
Virginia... EE 540 1. 04 1,190 153. 
Grand total. ee c LLL lll... 2, 442, 550 1.41 3, 577, 890 1. 93 


! Data for 1948 not yet available. 


Posted price per barrel of petroleum at wells in the United States in 1948, by 
grades, with dates of change 


Pennsylvania Grade Oklahoma-Kansas ¢ 
e AE 
rade estern 
Date Bradford VD Sount Buckeye | Ken- no d 
and Alle- Pennsv1- |Pipe Line| tucky 3 ' |349-34.9? | 36°-36.9° 
gany dis- M Co.1 ` . 
tricts! | pine lines? 
JON) Pure $5. 00 $4. 79 $3.10 $2. 77 $2.77 $2. 89 $2. 53 $2. 57 
Dec. 11.............. 4. 50 A DE D PP E EE 
DOC, A A M10! AAA A E O A VEH 
Pan- Gulf Coast 
handle 
( Elie 
arson, 
Date Hutch. West Siem Texas, ast 
inson, Lu as: JN. Mex., | Duval | -Texas?| Con- | Texas | Texas | Loul- 
30°-30.9° Tue 37! Mirando, o. o siana 
and 30?-30.9 94°94 9° 7 roe, 30 - 30?- 
Wheeler E Tex. | 30.99 8 | 20,9% 8 30.99 ! 
Count- : 
ies), 
35°-35.9° 7 
Jan. DE $2. 55 $2. 32 $2. 32 $2.63 | $2.65 | $2.83 | $2.68 | $2 48 $2. 55 


See footnotes at end of table. 
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Posted price per barrel of petroleum at wells in the United States in 1948, by 
grades, with dates of change—Continued 
California 13 


Rodessa, | Smack- Elk Salt 
Date La., over, Basin, Creek, 
36°-36.9° * Arki Wyo. Wyo. Coa- Kettle- Wil- 
30°-30.9° 11(36%-36.991| linga man mington, 
i 32°-32.9° | 37°-37.9° | 19°-19.9° | 24°-24.9° 
Jan. I... us $2. 57 $2. 33 $2. 27 $2. 57 $2. 49 $2 64 $2.37 
1 The Tide Water Associated OU Co. ? Humble OU & Refining Co. 
2 The South Penn Oil Co. 8 The Texas Co. 
3 8ohio Corp. * Esso Standard OU Co. 
* 'T he Ohio Oil Co. 10 Arkansas Fuel Oil Co. 
§ The Pure Oil Co. 11 Stanolind Oil & Gas Co. 
* Standard Oil Co. (Indiana). 13 Standard Oil Co. of California. 


REFINED PRODUCTS 
GENERAL REVIEW 


The total demand for all oils averaged 6,129,000 barrels daily in 
1948, an increase of 4 percent compared with 1947. "This increase 
was substantially less than had been expected, particularly in the latter 
half of the year, when there was & relative decline in the rate of in- 
crease accentuated by abnormally mild weather in the last quarter. 
Crude runs to stills reached a peak in the last quarter of 1948 and, 
combined with a much lower demand than expected, resulted in an 
abnormal increase in refined stocks of 21.2 million barrels in the last 
quarter. 


Runs to stills and production at refineries in the United States of the various 
refined petroleum products, 1944-48 


(Thousands of barrels} 


Product 1944 1945 1947 1948 1 
Input: 

Crude petroleum: 
Domestic... ........... 2. LLL. lll. ], 622, 514 1, 645, 862 1, 754, 987 1, 906, 656 
KT TEE 43,170 73, 672 , 259 124, 014 
Total crude petroleum. .......... 1, 665, 684 1, 719, 534 1, 852, 246 2, 030, 670 
Natural gasoline......................- 67, 207 70, 324 70, 692 76, 237 
Total input... .------------------------ 1, 732, 891 1, 789, 858 1, 922, 938 2, 106, 907 

Output: 

A A EH 722,718 774, 460 814, 841 895, 913 
Kerosine__._..-.-..-.-.4--------------. 78, 344 81, 024 110, 412 121, 853 
Distillate fuel oll...................... 239, 152 249, 224 312, 173 380, 639 
Residual fuel oil....................... 461, 455 469, 492 447, 795 460, 141 
Lubricating ol. 2+. - 22 41, 106 41, 867 §1, 765 61, 416 
E el s ee a 2, 883 2, 921 3, 624 3, 515 
Coke EE 9, 017 10, 115 12, 077 14, 404 
GEN EE 38, 479 39, 196 49, 286 51, 919 
Still gas AA ees 102, 239 103, 458 , 564 81, 159 
Road:Ó KEE 1,556 2, 7,074 7, 915 
Other finished products. .............. 18, 436 19, 080 2A, 348 , 605 
Unfinished gasoline (net). ............. 1, 745 3 4, 892 984 3917 
Other unfinished oils (net). ........... 2, 58A 35,77 31,227 3 381 
JN A 13,177 6, 954 4, 222 2, 636 
Total output- -.--------------------- 1,732,891 | 1,789,858 | 1,793,058 | 1,922, 938 2, 106, 907 


1 Subject to revision. 

2 Conversion factors: 280 pounds of wax to the barrel, 5.0 barrels of coke to the short ton, 5.5 barrels of 
asphalt to the short ton. 3,600 cubic feet of still gas to the barrel. 

3 Negative quantity; represents net excess of unfinished oils rerun over unfinished oils produced. 
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The 4-percent increase in total demand in 1948 included an 8-per- 
cent gain in motor-fuel demand compared with 1947, a 3-percent 
decline in residual fuel-oil demand, a 10-percent increase in distillate 
fuel-oil demand, a 5-percent gain in kerosine demand, and a 0.4-per- 
cent decline in the demand for all other products. 

A decline of almost 20 percent in the exports of refined products 
substantially changed the relative gains in domestic demand. With 
a total increase in domestic demand of 6 percent compared with 1947, 
the domestic demand for motor fuel increased 9 percent, residual de- 
mand declined 4 percent, distillate demand increased 14 percent, 
kerosine demand rose 9 percent, and the domestic demand for all 
other oils gained 3 percent. 

The supply of refined products is directly related to the volume of 
refinery output from crude oil, the production of light products 
derived from natural gas at natural-gasoline and cycle plants, and the 
imports of refined products. 

Refineries operated close to capacity during most of 1948, with 
total crude runs to stills averaging 5,548,000 barrels daily compared 
with 5,075,000 barrels daily in 1947—a gain of 9 percent. Runs in 
the first quarter averaged 5,372,000 barrels daily, rose to 5,614,000 
barrels daily in the second quarter under the stimulus of rebuilding 
stocks of heating oils depleted by the cold winter of 1947-48, were 
cut back to 5,544,000 barrels daily in the third quarter due largely 
to an extended strike at refineries in California in September, and 
reached a record level of 5,662,000 barrels daily in the fourth quarter. 
This high rate of refinery operations was stimulated by the determina- 
tion to avoid any possibility of a shortage in oil supply such as 
occurred, at least locally, in the first quarter of 1948. An unexpected 
drop in the rate of increasing demand occurred in the latter part of 
the year, accentuated by abnormally warm fall and winter weather. 
Stocks of refined products increased by 79.6 million barrels during the 

ear. A decrease of 13.4 million barrels in the first quarter was fol- 
owed by increases of 33.6 million in the second quarter, 38.2 million 
in the third quarter, and 21.2 million in the fourth quarter. The 
large gain in stocks of refined products in the last quarter, when 
normally a substantial decline may be expected, resulted in such a 
large surplus of stocks at the end of the year as to distort normal 
runs and yields during much of 1949. 

The output of light products at natural-gasoline and cycle plants 
increased from 132.2 million barrels in 1947 to 145.5 million in 1948— 
a gain of about 10 percent on a daily average basis. In addition, 
some motor benzol from coke-oven operations was blended with 
motor fuel, amounting to 0.7 million barrels in 1947 and 0.4 million 
in 1948. The light products in this group marketed in 1948 amounted 
to 144.6 million barrels, with about 70 percent of the total included 
in motor fuel, 29 percent sold as liquefied petroleum gases (LP- 
gases) for fuel and chemical uses, and 1 percent transferred to other 
products. 
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Salient statistics of the major refined petroleum products in the United States, 


1944-48 
[Thousands of barrels] 
Product 1944 1945 1946 1947 1948 1 
Motor fuel: 
LI 22 739, 340 708, 194 776, 583 839, 998 921, 902 
ee EE 3, 148 1, 807 1 358 302 
Exports oes rs ote he ee 100, 537 88, 059 45, 334 47, 449 37, 410 
Stocks, end of venr ooo 78, 073 93, 682 89, 515 87, 407 101, 001 
Domestic demand... ----------2--- 632, 482 696, 333 735, 417 795, 015 871, 200 
Kerosine: 
Production.................-........... 78, 344 81, 024 104, 385 110, 412 121, 853 
IMports. AA ¡E ARA AA RI 135 
EX DOES A ed RE 4, 888 6, 180 8, 637 7, 252 3, 535 
Stocks, end of year_._--.--.-__._--__-- 11, 150 10, 421 17, 081 17, 722 24, 010 
Domestic demand..................... 71, 812 75, 573 89, 088 102, 519 112, 165 
Distillate fuel oil: 
Production... 239, 152 249, 224 287, 896 312, 173 380, 639 
Transfers from crude. ................- 3, 242 3, 047 3, 3, 263 3, 543 
Imports eeneg iret 7, 022 754 5, 204 4,175 2, 546 
EXPO a En, 43, 491 33, 496 29, 187 29,877 21, 808 
Stocks, end of year. ................... 38, 333 35, 778 59, 620 51, 081 75, 953 
Domestic demand..................... 209, 320 220, 084 242, 894 208, 273 340, 048 
Residual fuel oil: 
Production... ee 461, 455 469, 492 431, 364 447, 795 466, 141 
Transfers from crude. ........----..--- 28, 515 20, 727 23, 142 27, 091 23, 847 
ee AAA 36, 485 31, 648 44, 647 54, 244 53, 161 
EE AA ewe ee 12, 536 11, 669 9, 188 10, 623 12, 539 
Stocks, end of venr .................- 50, 353 37,158 47, 094 47, 091 76, 942 
Domestic demand..................... 512, 020 523, 423 480, 029 518, 510 500, 759 
Lubricating oil: 
Production......... 1. ce ce cler mcn 41, 106 41, 867 45, 645 51, 765 51, 416 
edo y 2... oe acne PARO nnb eit ed 88 38 101 
TES A00) g < |. ee 8, 700 6, 57 11, 051 14, 262 12, 990 
Stocks, end of year... .................- 7, 815 7,773 7, 564 27,701 9, 843 
Domestic demand....................- 32, 363 35, 334 34, 891 36, 481 36, 385 
Wax (1 bb]. =280 1b.): 
Production... e 2, 883 2, 921 3, 003 3, 624 3,515 
y AA EEN 6 1 4 27 
FOX DOTS A anaana euran 580 566 718 1, 107 994 
Stocks, end of year.................... 335 293 308 351 551 
Domestic demand..................... 2, 261 2, 403 2, 271 2, 478 2, 348 
Coke (5 bbl. =1 short ton): 
Production......... lllo olore cet 9, 017 10, 115 10, 621 12, 077 14, 494 
Exports. A 1, 045 1, 046 1, 933 2, 102 2, 521 
Stocks, end of year.................... 936 791 450 343 646 
Domestic demand....................- 8, 327 9, 214 9, 029 10, 082 11, 670 
Asphalt (5.5 bbl. =1 short ton): 
AI 2. ll lll... 38, 479 39, 196 44, 911 49, 280 51, 919 
TMPOMS EE 695 809 691 1,159 1, 362 
WX DONS Soc lo teouecna n ME SSREIT 699 ], 289 2, 298 3, 262 1, 618 
Stocks, end of year.................... 3, 444 3, 810 3, 861 33, 771 5, 657 
Domestic demand..................... 38, 129 38, 350 43, 253 47, 023 49, 777 
e rant bbl. «3,600 cu. ft.): Production. 102, 239 103, 458 88, 136 85, 504 81, 159 
oil: 
Productlon............. 22 .  ...L.. 1, 556 2, 686 0,175 7,074 7,915 
Stocks, end of year. ................... 189 370 606 613 501 
Domestic demand....................- 1, 560 2, 505 5, 939 7, 067 8, 027 
Other finished products , 
Production: 
LR-easeg? 22-2. ll. 8, 563 9, 292 15, 440 18, 670 23, 676 
o AAA Ere 9, 87 9, 788 7, 099 5,678 6, 929 
Transfers of LP-gases * from natural 
Cent EEN 16, 796 19, 978 25, 515 35, 310 41, 697 
XDOPIIS. vo. A PRX MESA RU ach 893 1, 105 2, 041 2, 188 1, 609 
Stocks, end of year........... . 965 1, 061 1, 120 11,027 1, 307 
Domestic demand....................- 34, 108 37, 857 45, 954 57, 483 70, 323 
Unfinished gasoline: 
Rerun (net) e 51,745 4, 892 108 5 984 917 
Stocks, end of gent... 13, 208 8, 316 8, 208 9, 192 8, 275 
Other unfinished oils: 
Rerun (net)... cocer $ 2, 584 5,727 1, 615 1, 227 381 
Transfers of cycle products. ........... 1, 821 848 1, 261 1, 704 1, 914 
erh EE 9 258 978 1,879 982 
Stocks, end of year. ..................- 45, 488 40, 867 41, 491 43, 847 46, 362 


Bhortage.... — ——— a 13, 177 6, 054 1, 695 4, 222 2, 630 


1 Subject to revision. 

3 Figure on new basis that excludes distributors' stocks in California and is comparable with 1948 total. 
Figures for 1047 on the old basis and comparable with preceding years are as follows, in thousands of bar- 
rels: Lubricating oil, 8,624; asphalt, 4,021; and other finished products, 1,107. 

3 Liquefied refinery gases. 

* Liquefled petroleum gases. 

$ Negative quantity; represents net excess of unfinished oils produced over unfinished oils rerun. 
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Imports of refined products into continental United States declined 
from 61.9 million barrels in 1947 to 58.6 million in 1948. Residual 
fuel oil is the major product imported, amountng to 54.2 million 
barrels in 1947 and 53.2 million in 1948. Most of this residual fuel 
oil is withdrawn from bond duty free for use in bunkering ships 
engaged in the foreign trade. Other imports in 1948 included 2.5 
million barrels of distillate fuel oil, 1.4 million barrels of asphalt, 1.0 
million barrels of unfinished oils, 0.3 million barrels of gasoline, and 
small amounts of kerosine, lubricating oils, and wax. 

The yields of refined products from crude oil are normally the 
resultant of the amount of crude oil run and the shift in the relative 
demand for the various refined products. In 1948 the unusual 
increase of almost 80 million barrels in the stocks of refined products 


Distillate fuel oil and kerosine 


FIGURE 6—Ylelds of principal products from crude ou run to stills in the United States, 1939-48, by 
months. 


Percentage yields of refined petroleum products in the United States, 1939-48 


Product 1939 | 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948! 
Finished products: 
Gasoline: 
Cracked sagen Ses 23.9 | 22.7 | 24.4 | 22.3 | 22.0 | 23.2 | 23.3 | 22.5 Lk 5 
Straight run................... 21.1 | 20.4 | 19.8 | 17.5 | 15.1 | 16.2 | 17.6 | 17.1 2) 1) 
Total gasoline................ 45.0 | 43.1 | 44.2 | 39.8 | 37.1 | 39.4 | 40.9 | 39.6 | 40.2 40.3 
Kerosine............ EE 5.5| 5.7 | &2| 51| &0| 47| 47| 60| 60| 60 
Distillate fuel all. 13.1 | 14.2 | 134 | 147 | 14.8 | 144 | 145 | 16.6 | 16.8 18.7 
esidual fuel ol. 24.7 | 24.4 | 24.3 | 26.9 | 29.2 | 27.7 | 27.3 | 24.9 | 24.1 23.0 
Lubricating oil....................- 2.8 2.8 2.8 2. 9 2.7 2.5 2.4 2.7 2.8 2.5 
WAN c sec eter eh I ed .1 .1 :2 .2 «2 .2 .2 2 .2 .2 
C0oK0. sicario Ds nce n .7 .6 .6 .5 .5 .5 .6 .6 ad .7 
ET EE 22| 23| 26| 26| 26| 23| 23| 26| 27 26 
Road oll. AAA costs. .6 .6 .6 .6 .2 .1 .2 .4 .4 .4 
Still gas. ---ooooocococococoocooo.. 5.5 5.5 5.9 5.9 61 6.1 6.0 5.1 4.6 40 
(A (aE a A x Om .2 .3 .4 .6 .7 1.1 1.1 1.3 1.3 LA 
Unfinished products: 
Gasoline. ..--------------- -MMMM OO .1 et .1| @ .1 3) (19 VM (5 
MER A A ee 4.9 4.3 42) 43 .2 .1 4.3 4,1 6) (9 
IT ER 5 6] 41 .4 .7 .8 .4 .1 .2 .1 
puoi 100. 0 |100. 0 |100. 0 [100.0 |100. 0 ¡100.0 |100. 0 {100.0 1100. 0 | 100.0 


1 Subject to revision. 

3 Not separated in 1947-48. 

3 Less than 0.1 percent. 

1 Negative percentage; represents excess rerun over produced. 

3 Added to finished gasoline production in computing yields in 1947-48. 
* Added to crude runs in computing yields in 1947-48, 
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tended to distort yields to meet an expected rather than an actual 
demand. There was a small increase in the yield of gasoline from 
40.2 percent in 1947 to 40.3 percent in 1948; the yield of residual 
fuel oil declined from 24.1 percent in 1947 to 23.0 percent in 1948; 
the yield of distillate fuel oil increased from 16.8 percent in 1947 to 
18.7 percent in 1948; and the yield of kerosine remained at 6.0 percent 
for both years. If crude runs had been better-adjusted to actual 
demand, allowing for a moderate increase in refined stocks, the prin- 
cipal adjustments in yields would have been an increase for gasoline 
and a decrease for distillate fuel oil. 

The average increase in the value of crude oil at the well—about 
65 cents per barrel in 1948—was reflected in price increases for the 
principal refined products. The average price of Regular Grade gas- 
oline at Oklahoma refineries rose from 8.42 cents per gallon in 1947 
to 11.19 cents in 1948. The average tank-wagon price of kerosine 
at Chicago rose from 13.40 cents per gallon in 1947 to 15.85 cents in 
1948. The average price of a selected bright at Oklahoma refineries 
rose from 28.84 cents per gallon in 1947 to 31.67 cents in 1948. The 
price of Bunker “C” oil at New York rose from $2.29 per barrel in 
1947 to $3.00 in 1948. The price of No. 2 distillate heating oil at 
New York rose from 7.02 cents per gallon in 1947 to 9.71 cents in 1948. 


FIGURE 7.—Prices of Bunker “C” oil at New York Harbor, bright stock at Oklahoma refineries, tank- 
TAPON prices of kerosine at Chicago, and Regular Grade gasoline at refineries in Oklaboma, 1939-48, by 
months. 
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The total reported crude-oil capacity of refineries increased from 
6,034,252 barrels daily on January 1, 1948, to 6,438,995 barrels daily 
at the end of the year—a gain of 404,743 barrels daily. The total 
capacity in operation rose from 5,825,566 barrels daily on January 1, 
1948, to 6,230,505 at the end of the year. The capacity of all shut- 
down units on January 1, 1948, was 208,686 barrels daily and 208,490 
at the end of the year. The total capacity being built on January 1, 
1948, was reported at 367,250 bardo daily compared with 341,500 
barrels daily at the end of the year. These figures indicate a gain of 
almost 7 percent on total crude-oil capacity during 1948. Considering 
this increase in capacity, the large increase in the stocks of refined prod- 
ucts in 1948, and the program for further building, there would appear 
to be ample refinery capacity to meet all requirements in the next 
few years. 


Petroleum-refinery capacity in the United States, Jan. 1, 1944-49 


Number of refineries Capacity (barrels per day) 
TM O Shut Build Shut 

per- u ú zs enu y 
ating down Total ing Operating down Total Building 
A 384 68 452 1 22. 4,709,382 | 383, 641 5, 093, 023 118, 270 
AA 380 33 413 1 5.077, 690 223, 463 5, 301, 153 36, 075 
A 364 29 393 1 5, 086, 165 229, 691 5, 315, 856 53, 100 
1047s oe A A 361 38 399 1. 5, 336, 399 233, 083 5, 569, 482 162, 200 
1948 E 352 38 390 2 | 5,825, 566 6, 034, 252 367, 250 

kt: A A 336 39 375 3 | 6,230,505 | 208,490 | 6, 438, 995 341, 


Pipe Lines.—Crude-oil lines up to 24 inches in diameter are adding 
to the efficiency of trunk systems connecting the fields of the South- 
west to the refining centers of the Middle West and East. The Big 
Inch lines, with their specially designed pumping equipment, are 
olan Lane new standards in operation, and eventually there will be 
general replacement of the 6-, 8-, and 10-inch lines on which the indus- 
try’s transportation was founded and expanded for many years. 

One of the largest crude pipe lines completed in 1948 was that of 
Magnolia Pipe Line Co. It is a 20-inch line from Corsicana, Tex., 
to Patoka, ., & distance of 648 miles, and has a daily capacity of 
100,000 barrels. Of special significance is the simplicity of the station 
design, coupled with efficient and reliable operation. The entire line 
is operated as a closed system, with oil movements directed by the 
chief dispatcher using telephone communication exclusively. This 
and other 1948 crude-oil pipe-line construction projects provided a 
significantly increased capacity to transport oil from southwestern 
producing fields to refineries in the Great Lakes region. By this 
means a condition of scarcity of crude-oil supplies that developed in 
1947 as a result of declining local production and rapidly growing 
consumption of refined products in the area was eliminated. 
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A decided trend toward construction of products pipe lines by many 
oil companies has been evident in recent years to facilitate distribu- 
tion of refined petroleum products to markets. A typical example is 
the 2,800-mile products line system of Sinclair Refining Co. from 
Houston, Tex., to Marcus Hook, Pa. The system is so designed that 
the direction of flow in certain portions of the line may be reversed 
at will to balance efficiently variations in demand for products, due to 
seasonal and other factors, and the supply from refining centers. 


AVIATION GASOLINE 


The total demand for aviation-grade gasoline rose from 15.2 million 
barrels in 1946 to 26.7 million in 1947 and 43.0 million in 1948. Ex- 
ports increased from 2.3 million barrels in 1946 to 5.1 million in 1947 
and 6.3 million in 1948. Domestic demand in continental United 
States increased from 12.9 million barrels in 1946 to 21.6 million in 
1947 and 36.6 million in 1948. Domestic demand included reported 
deliveries to all military agencies of 1.0 million barrels in 1946, 7.1 
million in 1947, and 17.6 million in 1948. As reported stocks represent 
only those in the custody of producers, indicated demand covers only 
new sales to consumers. Large stocks in military custody at the end 
of 1945 were in process of liquidation during 1946 and part of 1947. 

The total demand for grades of 100-octane and above amounted 
to 5.8 million barrels in 1946, 16.5 million in 1947, and 33.2 million in 
1948. Virtually all of the increase in demand has been in these grades, 
as the total demand for all other grades (including components 
marketed as such) amounted to 9.4 million barrels in 1946 and showed 
a small gain to 10.2 million in 1947 and a slight decline to 9.8 million 
in 1948. 

The total demand for all motor fuel increased 66.1 million barrels 
in 1948 compared with 1947; this increase included the gain of 16.3 
million barrels in the total demand for aviation grades of gasoline. 

Aviation gasoline is discussed separately because of the special 
interest in this type of fuel. All aviation-gasoline figures are included 
in the total figures for motor fuel and gasoline in this report. The 
figures for aviation gasoline represent the amounts so identified and 
reported by the producing companies and do not include the consump- 
tion of regular automotive types of gasoline that may be used by many 
small planes. It should be noted that, in the production figures for 
aviation gasoline, the item “transfers out" represents rejected ma- 
terials returned to regular grades of gasoline and that this item is 
subtracted from the gross production figure to determine net produc- 
tion of marketable grades. 
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MOTOR FUEL 


The total demand for motor fuel set a new record of 908.6 million 
barrels in 1948 compared with 842.5 million in 1947—an increase of 
66.1 million or 8 percent on a daily average basis. Exports declined 
sharply from 47.4 million barrels in 1947 to 37.4 million in 1948, but 
domestic demand in continental United States rose from 795.0 million 
barrels in 1947 to 871.2 million in 1948—a gain of 76.2 million or 9 
percent on a daily average basis. 


Salient statistics of motor fuel in the United States in 1947, by months 
[Thousands of barrels] 


Production: 
Refinery gasoline: 
Gasoline.. EEN 56,902 | 52, 229 | 57,430 | 54,127 | 59,270 | 60,481 | 63,805 
E AAA NAAA 1,658 1, 362 1, 639 1,375 1,411 1,374 1,395 
Natural gasoline, etc. .....-....-......--- 10,645 | 9,934 | 11,026 | 10,667 | 10,339 | 10,451 | 10,966 
Less sales of LP-gases and transfers 
of cycle products !.....------------- 3,324 | 3,067 | 3,417 | 2,926 | 2,538 | 2,513 2, 725 
E AAA EE 80 80 80 50 50 50 50 
Total production....................... 65, 961 | 60,538 | 66,758 | 63,293 | 68, 532 | 69,843 | 73, 491 
Daily average -------------m 2,128 | 2,162 | 2,153 | 2,110 | 2,211 | 2,328 2,371 
TIN ORCS EA IA DA A ASA A SAR 101 |........ 
a e A JUMINNES 3,268 | 5,035 | 4,531 | 3,8682 | 3,700 | 4,424 4, 327 
Daily average........-.-..-...---.----.-- 105 180 146 129 119 147 140 
Stocks, end of period: 
Finished gasoline......................... 90,300 | 94,085 | 96,952 | 92,719 | 86,727 | 81,160 
Natural gasoline.........................- 4,794 | 5,010 | 5,265 | 5,604 | 5,566 | 5,452 
dl A 95,004 | 99,995 |102, 217 | 98,323 | 92, 203 | 06, 612 
Domstic demand............................. 57, 114 | 50,602 | 60,005 | 63,325 | 70,862 | 71, 201 
Dally average 1,842 | 1,807 | 1,936 | 2,111 | 2,286 | 2,373 
1947—Continued 
Aug. | Sept. | Oct. | Nov. | Dec. | Total 
Production: 
Refinery gasoline: 
A A 66, 148 | 63,361 | 65,736 | 62,283 | 65,375 |727, 147 
id AA A A 1, 256 1, 383 1, 414 1, 340 1,395 | 17,002 
Natural gasoline, ete... occ... 11,201 | 11,067 | 11,682 | 11,893 | 12, 302 |132, 173 
Less sales of LP-gases and transfers 
of cycle Droducts) ........- 2,913 | 2,902 | 3,190 | 3,513 | 3,986 | 37,014 
0 AAA A Eeer 50 50 50 50 50 690 
Total production-.-...------------------ 75,742 | 72,959 | 75,692 | 72,053 | 75, 136 |839, 998 
Daily gverape 2,443 | 2,432 | 2,442 | 2,402 | 2,424 | 2,301 
o A AS 102 15 lila das 18 122 358 
Exports A E A eee 3,889 | 3,444 | 3,768 | 3,921 | 3,280 | 47, 449 
Daily &verage...........................- 125 115 122 31 106 130 
Stocks, end of period: 
Finished gasoline......................... 77,190 | 75,882 | 74,710 | 78,669 | 83,111 | 83,111 
Natural gasoline.......................... 5,017 | 4,456 | 4,221 | 4,266 | 4,206 | 4,296 
MAA 82, 207 | 80,338 | 78,931 | 82, 935 | 87, 407 | 87, 407 
Domestic demand............................ 72,086 | 71,399 | 73,331 | 64,146 | 67, 506 |795, 015 
Daily average...-....--...-.-..----..-.-- 2,325 | 2,380 | 2,360| 2,138 | 2,178 | 2,178 


1 Includes LP-gases sold for fuel and chemical uses. 
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FIGURE 8.—Trends of production, domestic demand, exports, imports, and stocks of motor fuel in the 
United States, 1918-48 


Production.—The total production of motor fuel rose from 840.0 
million barrels in 1947 to 921.9 million in 1948. Production in 1948 
included an output of 819.7 million barrels of gasoline and naphtha 
from crude oil at refineries at a yield of 40.3 percent and an output 
of motor fuel from other light oils amounting to 102.2 million barrels. 
The latter figure was obtained by adding the total production of light 
oils from natural gas to the small amount of motor benzol derived 
from coke ovens and subtracting the amounts of light oils sold as 
LP-gases and transferred to miscellaneous products, and a relatively 
small amount of other products transferred to unfinished oils. The 
production of these other light oils totaled 145.8 million barrels in 
1948, and transfers to products other than motor fuel totaled 43.6 
million barrels, leaving the net production included in motor fuel of 
102.2 million barrels. 

Refinery output of gasoline and naphtha in 1948 totaled 895.9 
million barrels, including the output of 819.7 million barrels from crude 
oil and 76.2 million barrels of the other light oils shipped to refineries 
for blending. 

The remainder of the light oils included in motor-fuel production 
(26.0 million barrels) were used as motor fuel or blended with gasoline 
outside refineries, exported, added to storage, or represented losses or 
shrinkage in production. 

Yields.—The average refinery yield of gasoline and naphtha from 
crude oil reached & high of 45.0 percent in 1939. "The yield was 
reduced substantially during the war to a minimum of 37.1 percent 
in 1943 but rose to 40.9 percent in 1945, when the output of aviation 
gasoline was at à maximum, It dropped to 39.6 percent in 1946 and 
rose to 40.2 percent in 1947 and 40.3 percent in 1948. 
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The domestic demand for motor fuel showed a relatively greater 
gain in 1948, whereas the demand for all other major products showed 
smaller relative gains than in 1947. The increase of 15.0 million 
barrels in the domestic demand for aviation grades of gasoline in 1948 
was an essential factor in the larger demand. 


Salient statistics of motor fuel in the United States in 1948, by months 
[Thousands of barrels] 


1948 1 


Production: 
Refinery gasoline: 
Gasoline- LLL LLL coco 64,329 | 58,727 | 62,157 | 64,331 | 68,7 68, 334 | 69,751 
ER ie A d Eduzaemm 1, 415 1, 237 1, 451 1, 503 1,741 1, 549 1, 470 
Natural gasoline, etc. ooo... 11, 997 | 11,344 | 12, 268 | 11,676 | 12,044 | 11, 522 | 11, 843 
sales of LP-gases and transfers 
of cycle products ?....-------------- 3,979 | 3,818 | 3,879 | 3,319 | 3,152 | 2,890 3, 144 
Bënzol EE 50 28 28 28 28 28 28 
Total production--...------------------ 73.812 | 67, 518 | 72, 025 | 74, 219 | 79, 421 | 78, 543 79, 948 
Daily average ---------------- 2,381 | 2,328 | 2,323 | 2,474 | 2,562| 2,618 2, 579 
Let ele Ce ¡AAA 90° epp AA PAS O 
EXPO Sic o ao a ora 2,315 | 1,736 | 2,613 | 3,655 | 3,644 | 3,377 4, 332 
Daily average ee 15 60 84 122 118 113 140 
Stocks, end of period: Ñ 
Finished gasoline... ....--.-----2 2-2 ee. 93, 290 |102, 235 |103, 398 |101, 280 | 99, 554 | 96,221 | 90,310 
Natural gasoline. .......................- 4,323 | 4,673 | 4,806 | 5,305 | 5,622 | 6,077 6, 176 
Total A ici acr RREELE 97,613 |106, 908 ¡108,204 |106,585 |105,176 |102,208 | 96,486 
Domestic demand.................. . 2... ..- 61,308 | 56, 487 | 68, 171 | 72, 183 | 77,186 | 78, 044 81, 428 
ally average._..........-.--..-2222 2. 1,978 | 1,948 | 2,1 2,406 | 2,490 | 2,601 627 
1948 1— Continued 
1947 
AUg Sept Oct Nov Dec Total 
Production: 
Refinery gasoline: 
üsolinié cc cesa Li euo Lo 70, 471 | 65,048 | 68,881 | 68,066 | 72, 488 [801,343 | 727, 147 
Nanbtba no 1, 493 1, 474 1, 698 1, 522 1,780 | 18, 333 17, 002 
Natural gasoline, ete... ooo... 12, 129 | 11,515 | 12, 805 | 12 888 13, 448 |145, 479 | 132, 173 
Less sale of LP-gases and transfers of 
cycle products 2. ...---------------- 3,410 | 3,560 | 3,936 | 4,059 | 4,465 | 43,611 | 37,014 
| AA A E AA 28 28 28 28 28 358 690 
Total production......................- 80, 711 | 74, 505 | 79,476 | 78, 445 | 83, 279 |921, 902 | 839, 998 
Daily average-.-------------------- 2,604 | 2,484 | 2,564 | 2,615 | 2,686 | 2,519 2, 301 
AA A EE ER 194 18 18 302 | + 358 
A so coe ee Eos ewe qoae ecco 3,354 | 3,300 | 2,905 | 2,913 | 3,266 | 37, 410 | 47, 449 
Daily average eee 108 110 94 97 105 102 130 
Stocks, end of period: 
Finished eascltne 22-2 2 87.187 | 82, 254 | 83, 969 | 87,275 | 05, 422 | 95, 422 | 83,111 
Natural gasoline......................... 6, 308 6, 287 6, 173 5, 857 5, 579 5, 579 4, 296 
Total etocks LLL. LL. 93, 495 | 88, 541 | 90, 142 | 93, 132 |101, 001 |101, 001 87, 407 
Domestic demand................. 22... L2. 80, 348 | 76,159 | 75,164 | 72,560 | 72, 162 |871, 200 | 795,015 
Daily average.........................- 2,592 | 2,539 | 2,425 | 2,419 | 2,328 | 2,380 2, 178 


1 Subject to revision. 
2 Includes LP-gases sold for fuel and chemical uses. 
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Domestic Demand.—The domestic demand for motor fuel set a 
new record in 1948, increasing from 795.0 million barrels in 1947 to 
871.2 million in 1948. Demand in 1947 represented a gain of 8 
percent compared with 1946, and demand in 1948 increased 9 percent 
compared with 1947 on a daily average basis. 

The average domestic demand for motor fuel rose from 2,178,000 
barrels daily in 1947 to 2,380,000 barrels daily in 1948. Domestic 
demand in the first quarter of 1948 averaged 2,044,000 barrels daily 
(an increase of 10 percent compared with the first quarter of 1947) 
and represented 21 percent of total domestic demand in 1948. Do- 
mestic demand in the second quarter averaged 2,499,000 barrels daily 
(an increase of 11 percent compared with 1947) and represented 26 
percent of the total for 1948. Domestic demand in the third quarter 
of 1948 averaged 2,586,000 barrels daily (an increase of 10 percent 
compared with 1947) and was 27 percent of the year's total. In the 
fourth quarter of 1948 domestic demand for motor fuel averaged 
2,390,000 barrels daily (a gain of 7 percent compared with the same 
period of 1947) and amounted to 25 percent of the total domestic 
demand in 1948. 

The annual survey of the Public Roads Administration includes an 
analysis of civilian motor-fuel consumption based on the tax returns 
of the various States. In 1947, this survey showed a total civilian 
usage of 762.8 million barrels, including a highway use of 671.8 million, 
Fee E uses of 82.5 million, and losses of 8.5 million barrels. 
The increase in highway use was 10 percent compared with 1946. 
This survey for 1948 showed a total civilian usage of 826.4 million 
barrels, including & highway use of 725.3 million barrels, nonhighway 
uses of 92.1 million, and losses of 9 million. Theincrease in highway 
use was 8 percent compared with 1947 on a daily average basis. The 
difference between the total usage shown in these surveys and the 
Bureau of Mines domestic demand was 32.2 million barrels in 1947 
and 44.8 million in 1948. The additional amounts in the Bureau's 
figures include total deliveries to the armed forces, any losses in pro- 
duction and transportation to the point of tax incidence, and probably 
some commercial and industrial uses of gasoline and naphtha, not 
recorded in the exemptions from State taxes. 

Production and Consumption by States. —The accompanying table 
showing the production and consumption of gasoline by States is 
designed to indicate roughly the areas of surplus production and deficit 
supply. The refinery production used is compiled from reports to 
the Bureau of Mines, and the consumption figures are compiled from 
State tax reports by the American Petroleum Institute. The pro- 
duction figure employed does not include the natural gasoline blended 
or used outside refineries; and the EE figure, while including 
military deliveries, was 25 million barrels less than the total domestic 
demand figure for 1948. 

In 1948 the refinery production figure amounted to 895.9 million 
barrels and the consumption figure by States to 846.0 million barrels. 
The production figure includes a considerable part of the gasoline 
for export and also a considerable volume of gasoline added to storage 
in 1948. j 

The Gulf Coast States were the largest surplus producers of gasoline 
in 1948, with a refinery output of about 348 million barrels and a 
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Production and consumption of gasoline in the United States, 1946-48, by States 


[Thousands of barrels] 
1946 1947 1948 1 
State ^ : J 
Produc- Aon Produc- “og Produc- | Con 
tion tion 3 tion tion 3 tion tion 2 
Alabamā. A deze Rx ORE Q) 9, 374 Q) 10, 409 (3?) 11,342 
ATIIODA.. 2.24 O EE 4,084 |.........- 4,531 |.......... 4, 036 
AFKBINÓS ocn f 6, 543 4,768 7,169 6, 7, 806 
California... eccle err rr rae 4 110, 372 75, 461 | 4 122, 888 81, 144 | * 120, 214 86, 744 
WT EE 2, 8, 051 2, 657 8, 855 2, 618 9, 416 
(¡Ann A EE 9,156 |.......... 10, 037 |.......... 10, 528 
Delaware. cocus O et ger 1,666 |.......... 1,859 |.........- 1, 988 
District of Columbia... ..................|.......... 3, 470 |.......... 9, 754 |........-- 9, 992 
Net TS saure SA EE 13,611 ls acoso 5, 539 [L.. c 17, 350 
cs A A RT e Eee 5 6, 635 12, 919 8 7, 461 14, 045 8 7, 984 15, 195 
EE (0) 3, 520 3, 946 (6) 4, 164 
pol A A A AS ? 53, 896 39, 141 | ? 58, 979 43,106 | ? 75,500 46, 026 
Indiis. oo ooo ecu A ES Od E 44, 874 21,158 46, 077 22, 996 53, 387 25, 059 
OW EE WEE 17, 855 |.......... 18, 784 |.......... 20, 239 
Kansas. l .lzomlcacecucsasacckestume ADS ! 34, 639 14,202 | 137,914 i 3 40, 970 16, 186 
Kentucky... cre luecsasesaceueneuce * 8,178 9, 761 * 9, 763 10,809 | 9 10, 694 11, 692 
A PLAT 3 53, 615 8,961 | 3 63, 143 9,917 | 371,670 10, 475 
Maine. A IP 4,395 |.......... 4,776 |.......--- 998 
Maryland_...__._._.--..-.--.------------- 3 9, 055 (5) 9, 949 5 10, 572 
Massachusetts... 10 2, 865 17,863 | 193,606 19, 543 | 19 3, 803 20, 619 
Milchiean. -2lllll.-- A 34, 650 10, 632 38, 605 11,879 41,034 
Minnesota... ) 16, 949 i) 18, 182 Q) 19, 604 
dien. Mie E E d 7, 264 3) 8, 021 t 8, 594 
eege 8 19, 404 (8) 21, 358 8) 23, 435 
Montang ooo 4, 242 4,172 4, 4, 482 4, 645 4, 860 
Nebraska... -aiM (8) 7, (5) 8, ) 9, 562 
al AA EEN 1,424 E APA 1,520 J... 1, 558 
New Hampshire..........................|].---.....- 2, 469 |.......... 2,607 |.........- 2, 802 
New Jersey......--------.---------------- 28, 615 22, 267 32, 555 24, 454 34, 651 26, 393 
New Mexico. ....._...--.----------------- 1, 905 3, 899 1,845 4, 274 2, 303 4, 664 
New YORK AA een cei va 9, 792 46, 328 9, 446 50, 509 8, 858 54, 359 
North Carolina.___...-..-----.--------- [..l........ 15,154 |.........- 16, 689 |.......... 18, 161 
North Dakota. eerste eier su ur ence cence 5,434 |.........- 5, 664 |.......... 5, 965 
01 e EE 35, 125 38, 757 34, 179 42, 259 35, 847 46, 486 
Oklahoma............................l... E! 12, 492 39, 667 13, 840 43, 801 14, 637 
Ore@00 A E 9,066 |... ...... 10,315 |.......... 11, 258 
Pe A owe en mA ESAE. 2 39, 559 64, 238 43, 189 69, 446 40, 937 
Rhode Island............................- (19) 3, 229 (10 3, 516 (10) 3, 634 
South Carolina.................... LL... (5) 7, 426 (5) 8, 315 ($) 9, 188 
South Dakota... 4,992 |.......... 6,904 [iccénncins 6, 074 
Tennessee... (9) 11, 827 (9) 12, 534 9 13, 987 
KT GE 225, 693 53, 908 | 243, 934 55,393 | 275, 812 63, 447 
A uy voce Ea WE anaE (8) 3, 573 (8) 3, 958 4, 240 
AG IIA AS AENA 1, 840 |.........- 2,033 A 2, 151 
WAP all EE EEN 13,367 |.......... 14, 575 |.........- 16, 105 
W A A e. (4) 12, 562 (4) 13, 765 4 14, 739 
West Virginia... 2, 299 6, 212 2, 206 6, 873 2, 616 8, 070 
Wisconsin..........-...---...........-.... (7) 17, 592 (7) 19, 217 20, 894 
Wyoming...............-..-.L lll l..lll-.- $ 12, 715 2, 253 | *14,841 2,550 | *17,229 2, 876 
Total AAA veces iaidd esh 748,411 | 716,111 | 814,841 | 779,351 | 895,913 846, 001 
1 Subject to revision. * Idaho and Utah included with Wyoming. 
3 American Petroleum Institute. ? Minnesota and Wisconsin included with Illinois. 


3 Alabama and Mississippi included with Louisi- $ Missouri and Nebraska included witb Kansas. 
ana. ® Tennessee included with Kentucky. 

4 Washington included with California. 1? Rhode Island included with Massachusetts. 

i end land and South Carolina included with 


consumption of only 94 million. The surplus of 254 million barrels 
give rise to the Gulf to east coast tanker movement (amounting to 
146 million barrels in 1948), to some of the largest pipe-line movements 
to the Middle Western States and to & major part of the gasoline 
exports. 

The Atlantic Coast States produced only 125 million barrels in 
1948 but consumed 265 million, with a deficit of 140 million barrels, 
primarily supplied by the Gulf to east coast tanker movement. 


980 MINERALS YEARBOOK, 1948 


The Mountain States produced 27 million barrels of gasoline in 
1948 and consumed 30 million, the deficit being supplied from the 
East or from California. 

The Pacific Coast district, including five States, produced 126 
million barrels of gasoline in 1948 and consumed 119 million, the 
SE being available for export or shipment to the Mountain 

tates. 

The Central States, lying between the districts already discussed, 
produced 270 million barrels of gasoline in 1948 and consumed 338 
million barrels, the deficit being supplied by pipe-line movements, 
river shipments, and tank-car shipments from other districts. 

Methods of Distribution.—Motor fuel delivered from pipe lines in 
1948 totaled 290.3 million barrels compared with 244.1 million in 1947. 
These totals represent about 30 percent of the total refinery produc- 
tion of gasoline in 1947 and over 32 percent in 1948. In the accom- 
panying table, data are presented on a new basis, eliminating inter- 
system transfers. The total stocks of gasoline held by pipe lines, 
including working tanks and line fill, were 9.0 million barrels at the 
E of 1948 and 11.3 million at the end of the year. "The 
indicated shortage or loss resulting from the pipe-line movement was 


Movement of petroleum products by pipe lines between P. A. W. districts in 1948 


[Thousands of barrels] 
From district 1 to district 2 From district 3 to district 1 
mU n" Distillat Distillate 
; istillate r isti 
Gasoline Kerosine fuel oil Gasoline Kerosine fuel oil 


From district 3 to district 2 From district 3 to district 4 
SS Distillate Distillate 

; à istilla ; istilla 

Gasoline Kerosine fuel oil Gasoline | Kerosine fuel oil 
A -o 1,475 104 227 69 10 9 
February....................- 1, 340 67 186 47 3 3 
March. 2. a ias 1, 510 49 132 45 6 8 
ADP IA Seaver ete 1, 639 36 98 81 E Vereen 
Mayo lia 1, 793 26 153 J06 A 4 
TUN ss 1,505 18 154 76 ^ MI EE 
JULY. asc ees EAE e E 1, 385 31 93 KE sine 4 
TEE 1, 434 51 219 114 5 4 
Bentem ber... 1, 435 36 241 134 5 3 
e A OS 1,745 118 115 8 2 
November... 1,7 239 98 93 16 3 
December... 1, 686 113 467 69 13 3 
Vota WEEN 18, 651 835 2, 186 1, 060 78 43 
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1.1 million barrels in 1947 and 0.8 million in 1948. The tanker and 
barge movement of gasoline from the Gulf coast to east coast ports 
amounted to 132.6 million barrels in 1947 and 145.8 million in 1948. 

Stocks.—Stocks of gasoline, as reported, include stocks held at 
refineries and bulk terminals and by pipe lines but do not include 
stocks in secondary distribution tanks, in consumers' hands, or in 
military custody. 

Stocks of finished gasoline increased 12.3 million barrels in 1948— 
from 83.1 million on the first of the year to 95.4 million on December 
31, 1948. Stocks of natural gasoline and cycle products increased 
1.3 million barrels in 1948—from 4.3 million ario to 5.6 million on 
December 31, 1948. Stocks of unfinished gasoline decreased from, 
9.2 million barrels on January 1 to 8.3 million on December 31, 1948, 
a decline of 0.9 million barrek: 

The change in finished-gasoline stocks in 1948 by quarters indicates 
a fairly normal seasonal gain of 20.3 million barrels in the first quarter, 
a decline of 7.2 million ın the second quarter, a rather large decline 
of 14.0 million in the third quarter, and an unusually large increase 
of 13.2 million barrels in the fourth quarter. The increase in the 
last quarter was due primarily to relatively high crude runs combined 
with large surplus stocks of fuel oils, an abnormally low demand for 
heating oils, and the maintenance of high gasoline yields. 


S 
DE 
E 
ó 
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S 
= 


DISTILLATE FUEL OIL 


May June July Aug. Sept. Oct Nov. Dec. 


FIGURE 9.—Stocks of finished gasoline in the United States, 1945-48, by months, with figures representing 
days’ supply at certain periods, also stocks of distillate fuel oil, 1945-48, by months. 
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Stocks of finished and unfinished gasoline increased from 92.3 
million barrels on the first of the year to 103.7 million on December 
31, 1948—an increase of 11.4 million barrels. The principal changes 
by refinery districts were gains of 5.3 million in the Indiana-Illinois 
district, 3.2 million in the East Coast, 2.2 in the Oklahoma-Kansas 
district, 1.7 million in the Louisiana Gulf district, 1.0 in the Arkansas- 
Louisiana Inland district, and 0.8 in the Texas Inland district. "The 
only declines were 3.4 million barrels in the California district and 
0.4 million in the Texas Gulf district. 

Stocks may be expressed in terms of days' supply by dividing the 
stocks at the end of a month by the daily average total demand for 
the succeeding month. Using this basis, the stocks of finished gaso- 
line represented 43.4 days’ supply in December 1946, 40.5 days’ 
supply in December 1947, and 44.1 days' supply in December 1948. 


Days' supply of motor fuel on hand in the United States at end of month, 1946—48 ! 


1946 1947 1948 3 

Month Fin- | Natu- Fin- | Natu- Fin- | Natu- 
Total Total Total 
ished ral motor ished ral motor ished ra] Otar 


gaso- | gaso- gaso- 
line | line fuel | ‘line ine fuel line line line 


ees | ees e || ees o ns | tc i rra 


January A 50.1 2.7 52.8 45.5 2.4 47.9 46.5 21 48.6 
Februarg. 48.0 2.9 50. 9 45.6 2.4 48.0 44.8 2.0 46. 8 

PO A 43.5 3.0 46.5 43.3 2.3 45.6 40. 9 1.9 42.8 
Be EE 40.1 3.1 43.2 38.6 2.3 40. 9 38.9 2.0 40. 9 
MAS canica rs 38.9 3.2 42.1 34.4 2.2 36. 6 36. 7 2.1 38.8 
JUNG EE 36. 1 3.2 39.3 32.3 2.2 34.5 34.8 2.2 37.0 
July. E 34.8 3.2 38.0 31.4 2.2 33.6 33.4 2.3 35.7 
AUgust.. eege 35.7 3.2 38.9 31.0 2.0 33.0 32.9 2.4 35.3 
Beptember. 35.3 3.1 38. 4 30.5 1.8 32.3 32.7 25 35.2 

O -20 -------aMŇM 36.1 2.9 39.0 32.9 1.9 34.8 33.4 24 35.8 
November.............-.... 38.1 2.6 40. 7 34.4 1.9 36.3 35.9 2.4 38.3 
December.................- 43.4 2.6 46.0 40. 5 2.1 42. 6 44.1 2.6 46. 7 


1 Stocks divided by the daily average total demand (domestic demand plus exports) for succeeding month. 
3 Subject to revision. 


Prices.—Gasoline prices followed the upward trend in crude-oil 
value in 1948. The average price of 73-75 octane gasoline at Okla- 
homa refineries rose from 6.31 cents per gallon in 1946 to 8.42 cents in 
1947 and to 11.19 cents in 1948. The average in December 1947 was 
10.30 cents per gallon; in January 1948 it rose to 11.13 cents and 
continued a steady rise to a peak of 11.69 cents in June 1948. It then 
declined to 10.75 cents in October and November, with a further 
decline to 10.60 cents per gallon in December. 

The average dealers” net price for Regular Grade gasoline (exclusive 
of tax) in 50 representative cities in the United States supplies an 
index of gasoline prices at the wholesale level. This average price, 
according to the American Petroleum Institute, rose from 10.40 cents 
per gallon in 1946 to 12.33 cents in 1947 and 14.55 cents in 1948. 
Starting at 13.14 cents on December 1, 1947, it rose to 14.42 cents per 
gallon on January 1, 1948, and reached a peak of 14.66 cents per 
gallon on December 1, 1948. In this same series, the average service 
station price, including State and local taxes but not the Federal tax, 
rose from 19.27 cents per gallon in 1946 to 21.61 cents in 1947 and to 
24.38 cents per gallon in 1948. Including the Federal tax of 1.50 
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cents per gallon, the total average price to the consumer for Regular 
Grade gasoline rose from 20.77 cents a gallon in 1946 to 23.11 cents in 
1947 and to 25.88 cents per gallon in 1948. The average of all taxes 
for the year, shown in the survey of 50 cities, was 6.08 cents per 
gallon in 1946, 6.18 cents in 1947, and 6.34 cents in 1948. Since 
there was no change in the Federal tax during the period, the small 
increase was in State and local taxes. 


Average monthly prices of gasoline in Gren United States, 1947-48, in cents per 
gallon 


Aver- 


Mar. |Apr. ¡May June July | Aug. | Sept. | Oct. ¡Nov.|Dec. Ce 


year 


Jan. |Feb. 


1947 


Monthly average at refineries 
in Oklahoma, 73-75 octane !..| 7.25| 7.25| 7.80| 8. 13| 8.19] 8.25| 8.34| 8.66| 8.69| 9.09| 9. 13110.30) 8.42 
Average of 50 cities on 1st of 
month: 2 
Dealers’ net (ex. tax)... 11. 27/11. 41/11. 42/12, 46/12, 47/12. 43/12. 44/12. 56| 12. 69/12. 59113. 03/13. 14| 12. 33 
Service station (including 
tate and local taxes 
Only) d enu acce 20. 23/20. 34/20. 43/21. 67/21. 67/21. 72/21. 83/21. 98| 22. 15/22 10/22. 57/22, 65| 21. 61 


1948 


Monthly average at refineries 
in Oklahoma, 73-75 octane !...|11. 13/11. 23'11. 32,11. 39/11. 57,11. 69/11. 65/11. 20| 11. 00:10. 75/10. 75/10. 60| 11. 19 
A verage of 50 cities on 1st of 
month:? 
Dealers’ net (ex. tax)... .... 14. 42/14. 49 
Service station (including 
State and local taxes 
Only) e ese as 24. 14/24. 21 W 2824. 27 


14. S 52.14. 52:14. 54 14. 58/14. 59| 14. 58/14. 58/14. 58/14. 66, 14. 55 


24, 31,24, 34/24. 44/24. 47| 24. 48 24. 48/24. 49/24. 62| 24. 38 


| 


1 National Petroleum News. 
2 American Petroleum Institute; compiled by the Texas Co. 


Exports.—Exports of motor fuel, including shipments to noncon- 
tiguous Territories, rose from 45.3 million barrels in 1946 to 47.4 
million in 1947 and declined sharply to 37.4 million in 1948. The 
ay of aviation gasoline, included in the total, amounted to 5.1 
million barrels in 1947 and 6.3 million in 1948. Shipments to non- 
contiguous Territories, also included in the total, were 5.0 million 
barrels in 1947 and 4.8 million in 1948. Gasoline exports to foreign 
countries were 32.6 million barrels in 1948 compared with 42.5 million 
in 1947—a decline of 9.9 million barrels. 


KEROSINE AND RANGE OIL 


The production of kerosine in 1948 was not only sufficient to satisfy 
an expanded domestic demand and export market, but enough was also 
made to add a considerable quantity to storage. Only 135,000 barrels 
of kerosine were imported during the year. 

Kerosine produced in 1948 totaled 121,853,000 barrels, a sharp 
upward trend over the 1947 output of 110,412,000 barrels. The large 
increased production of kerosine in 1948 was due chiefly to the in- 
creased runs of crude at refineries, as there was no improvement in 
the percentage yield, which has remained at 6.0 percent since 1946. 

All refinery areas reported gains, except the California district, 


883326—50———63 
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where the reduction in output was due largely to the strike in Septem- 
ber and October 1948, and the Texas Inland district. The more 
important percentage increases were noted in the East Coast, Indiana— 
Ilinois-Kentucky, and the Texas Gulf Coast refinery districts. The 
largest gain of 1948 was reported for the East Coast area, where the 
output of kerosine increased 19 percent. Other big increases in 
kerosine production were recorded for the Indiana-Illinois- Kentucky 
district—a gain of almost 19 percent—and for the Texas Gulf Coast 
district where the 1948 total was 11 percent over the output for 1947. 
Texas Gulf Coast continued to lead in the volume of kerosine production 
with about 38 million barrels, followed by ladana- lingis Kentucky. 
with an output of about 22 million barrels. The Louisiana Gulf 
Coast area is also a source of relatively important quantities of kerosine 
with over 18 million barrels, and East Coast area, with 17 million 
barrels in 1948. 


Salient statistics of kerosine in the United States, 1947—48, by months and 


districts 
Domestic Stocks, end 
(ihousandsor | „Yield | demand of period 


(percent) (thousands of | (thousands of 
Month and district barrels) barrels) barrels) 


1947 1948! | 1947 |1948!| 1947 | 1948! | 1047 | 1948! 


——— — | OO | | | ————— | —ÁÁÁ— | lIlÁ——— | lIIL——— 


By months 
JanüBF GE 9,415 | 106,697 | 6.4 | 6.4 | 12,325 | 16,198 | 13,732 | 11,993 
AA A Seege een 9,243 | 11,030 | 6.8 | 6.9 | 10, 12,608 | 11,493 | 10, 287 
MAC conri 9,476 | 11,262 | 6.3 | 6.7 | 10,079 | 10,884 | 9,811 | 10, 464 
ADIL A A UAR 8, 854 | 10,236 | 6.3| 6.2] 8, 7,774 | 9,625 | 12,795 

LS AAA tee ates 9,284 | 9,973 | 6.1 | 5.7 | 6,068 | 6,508 | 12,609 | 15,711 
A A A 8.717 | 9,383 | 5.7 | 5.6 | 5,910 | 6,351 | 14,653 | 18, 480 
A AAA A EDS 9,117 9, 142 5.6 5.5 5, 348 6, 561 | 17,651 20. 958 
MURS d eg 8, 970 9, 180 5.5 5.2 b, 447 6, 193 | 20,824 23, 564 
do A AN 8,547 | 9,288| 5.4 | 5.8 | 6,580 | 6,365 | 22,276 | 26,177 
October ninas sti ais 9, 308 9, 663 5.6 5.6 8, 163 9, 411 | 22,750 26, 283 
Novem ber... 9,352 | 10, 848 5.9 6.4 | 11,070 | 10,923 | 20, 626 25, 829 
Deceit ber ucovareriasaniccotadbsses 10,129 | 10,851 | 6.1 | 6.1 | 12,914 | 12,384 | 17,722 | 24,010 

VK cuts did 110, 412 |121,853 | 6.0 | 6.0 (102, 519 ¡112,165 | 17,722 | 24,010 

By districts: 
East Coast. dees éiere dins 14,257 | 17,004 | 4.8 | 5.4 7,177 | 10,330 
E ORO a 3, 57 3, 819 5.9 6.6 
Indiana, Illinois, Kentucky, etc. ....| 18,324 | 21,780 | 6.1 8.4 2, 861 4. 301 
Oklahoma, Kansas, Missouri, etc....| 8,792 | 8,916 | 5.7| 5.4 843 : 
Texas Inland.......................- 5, 477 5, 232 6.5 5.8 55 639 
Texas Gulf Consat 34,119 | 37,910 | 7.8 | 7.4 (3) (2) 2, 478 3, 069 
Louisiana Gulf Const 17,394 | 18, 409 | 12.4 | 11.6 1,801 2, 392 
Arkansas, Louisiana Inland, Mis- 

SISSIDDI EE 2,578 | 2,965 | 10.4 | 10.0 281 472 
Rocky Mountain... 1,250 | 1,707 | 2.4 | 2.9 169 233 
California..........................-. 4, 651 4, 111 1.5 1.3 1,172 815 

o NEE 110, 412 |121, 853 | 6.0 | 6.0 |102, 519 |112, 165 | 17,722 | 24,010 


1 Subject to revision. 
2 Figures not available. 


A 15-percent increase in the domestic demand for kerosine reported 
for 1947 declined to 9 percent in 1948, when indicated deliveries were 
112,165,000 barrels compared with 102,519,000 barrels in 1947. 
However, the kerosine market declined in early 1949. The annual de- 
mand for kerosine cannot be presented by refinery districts, because 
data on shipments and receipts, as well as the imports and exports for 
each respective area, are not available. 


———— x. 
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Exports of kerosine have declined noticeably in the past 2 years, 
as the 1948 total (8,535,000 barrels) was 51 percent less than the 
corresponding foreign demand of 7,252,000 barrels in 1947, which in 
turn was 16 percent below the peak demand in 1946. 

Stocks of kerosine, which increased slightly on 1947, continued to 
increase sharply in 1948, when the year-end total of 24,010,000 bar- 
rels was 35 percent above the 17,722,000 held in storage at the close 
of 1947. About 59 percent of kerosine stocks are reported at refin- 
eries, and these reserves increased by about 41 percent—from 9,940,000 
barrels in 1947 to 14,064,000 at the end of 1948. 

Supplies carried at bulk teminals rose from 7,782,000 barrels in 
1947 to 9,946,000 in 1948, &bout & 28-percent gain over the supplies 
held at bulk terminals at the close of 1947. The days of supply repre- 
sented by kerosine held in storage at the year end increased from 42 
days for 1947 to 57 days for 1948 at the subsequent January rate of 
total demand. 

All refinery districts except California, whether predominantly 
supply or consumption areas, showed increases in kerosine stocks in 
1948. "The increase in kerosine inventories was largely attributed to 
the East Coast district, a major market with a gain of 3,153,000 bar- 
rels, and to Indiana-lllinois-Kentucky, with 1,440,000, out of the 
total increase in stocks of 6,288,000 barrels, due to mild winter in these 
areas. Relatively smaller increases in kerosine stocks are reported 
from the remaining refinery districts, except California, where stocks 
declined from 1,172,000 barrels in 1947 to 815,000 in 1948, due prin- 
cipally to the slow-down in the refineries by the strike. 

Sales of kerosine continued their sharp upward trend in 1947, 
when reported sales of 102,703,000 barrels were 17 percent over the 1946 
total of 88,090,000 barrels, according to the annual survey of the 
Bureau of Mines. This rapidly expanding market for kerosine, 
evident in 1946 and 1947, is due largely to the rapidly growing de- 
mand for range oil. All marketing areas of the country reported 
a higher volume of kerosine deliveries in 1947. Sales of kerosine 
in the East Coast area, where nearly 59 percent of the national 
demand is located, increased 18 percent from 51,315,000 barrels in 
1946 to 60,547,000 in 1947. "The larger share of these totals was 
reported for the New England States, where sales totaled 26,293,000 
barrels in 1947—12 percent over the 1946 total of 23,433,000 barrels. 
The Middle Atlantic States continued as the second important market 
for kerosine, and deliveries in the area increased 15 percent from 
19,925,000 barrels in 1946 to 22,827,000 in 1947. Sales of kerosine 
in the remaining section of the Atlantic Coast area—the South 
Atlantic States—are relatively less important in volume; however 
the 1947 quantity for the area was 44 percent above the 1946 deman 
of 7,957,000 barrels. Dealers distributed 22,077,000 barrels of kero- 
sine in the North Central States in 1947—a 16 percent gain over the 
1946 total of 18,959,000 barrels. Considerable quantities of kerosine 
are &lso consumed in the South Central States, and the increase in 
sales in 1947 was 10 percent. Rocky Mountain area continues to 
consume the smallest amount of kerosine—about 1 percent of the 
national demand. However, there was an increase of about 11 per- 
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cent in 1947 over 1946. The market for kerosine on the Pacific 
coast declined from 2,894,000 barrels in 1943 to 2,166,000 in 1946; 
however, in 1947 there was an increase to 2,844,000 barrels. 


Sales of kerosine in the United States, 1946-47, by States and uses ! 
[Thousands of barrels] l 


Sold as range oilj Tractor fuel All other uses Total 
Region 3 and State A 


Pacific Coast: 


California.. ..------------------- 250 248 A -------- 1,221 | 1,809 | 1,471 2, 057 

HESE ee Ense eq ma Ama 40 12 ases EE 152 173 192 185 

Washington.....................- 46 | D INE 297 355 343 373 

ATIZ0NG Lanes cu e qe Ads 31 A eelere 112 181 143 208 

et E osease REX 2 A A A 15 19 17 21 
Rocky Mountain: 

A cue eL D D 13 15 11 2 45 44 61 
Montana... 48 59 70 5 63 85 181 149 
Wevomlng. oo 19 18 21 19 25 24 65 61 

A A EGO NRE 11 12 7 7 18 16 36 35 
Colorado...................-..-.- 65 95 107 100 83 255 272 
New Mexico_.........---.--..-.- 142 208 48 44 99 159 289 411 

North Central: .................... 
North Dakota................... 113 168 193 181 126 135 432 484 
South (Dnkota 2-2-2 ee 138 171 192 185 112 127 442 
Minnesota... 515 576 245 240 478 551 1, 238 1, 367 
Nebraska.................-...... 335 414 173 168 241 254 749 836 
TOW EE 415 566 896 857 TT 898 2, 088 2, 321 
Wisconsin... 369 428 442 426 571 737 1, 382 1,591 
Minois et eee aaa 2, 138 2, 522 516 541 2, 049 2, 212 4,703 5, 275 
Indiana. .--.-------------------- 399 475 278 275 | 1,221 | 1,473 | 1,898 2, 223 
Michigan EEN 570 871 513 579 915 | 1,015 | 1,998 2, 465 
ÉIER E 731 986 248 256 611 736 | 1,5% ], 978 
Kentucky....................-.- 197 233 103 100 693 870 993 1, 203 
Tennessee. ..-.-.....-----..----- 449 697 194 232 803 922 | 1,446 1, 851 
Bouth Central: 
LAKE WEE 660 711 213 256 982 | 1,028 | 1,855 1, 995 
Kansas conocen lee Ru EISE 217 204 351 370 457 545 1,025 1, 209 
JA m dc Won S whee. L 362 1, 621 849 988 3, 016 3, 103 5, 227 5,712 
Oklnabhomg -------------------mMM 381 459 284 265 892 915 | 1,557 1, 639 
Arkansnsg e 466 625 263 270 815 837 | 1,544 1,732 
Louisinna......................- 253 366 238 190 1,031 922 1, 522 1, 478 
Mississippi... -.----------------- 127 300 203 225 661 673 991 1, 198 
CEDIES 240 387 109 93 685 803 | 1,034 1, 233 
New England: 
A A 1,636 | 2,013 6 8 56 96 | 1,698 2,115 
New Hampshire................. 982 | 1,305 2 2 21 31 1, 005 1, 338 
Vermont. mo 505 731 2 2 7 80 585 813 
Massachusetts ._..----.---------- 12, 838 | 13,567 |........ 3 478 560 | 13,316 | 14, 130 
Rhode Island...................- 2, 423 2, 862 A A 68 85 2, 491 2,947 
Connecticut ..-..- 4,219 | 4,824 1 5 118 121 | 4,338 4, 950 
Middle Atlantic: 
NOW YO E 8,204 | 9,041 78 05 | 1,189 | 1,289 | 9,471 10, 425 
New Jersog 4,195 4,791 65 61 1,174 1, 255 5, 434 6, 107 
Pennsvlvganig -0-- aaa 1, 658 2, 150 112 219 1, 297 1, 302 3, 067 3, 671 
Dela Ware. ooocoocooocooococ.. 172 27 1 57 7 88 249 419 
Maryland.----------------------- 807 | 1,034 17 55 614 690 | 1,438 1,779 
District of Columbia. ........... 155 279 1 6 110 141 266 426 
South Atlantic: 
RA ate ate ee eu 526 847 26 93 771 828 | 1,323 1,768 
West Virginia... 61 75 10 4 234 295 305 374 
North Carolina.................. 1,075 | 1,930 114 293 7 969 | 1,947 3, 192 
South Carolina.................. 410 104 91 73 680 817 1,181 1, 594 
E EE 536 | 1,039 131 194 609 728 | 1,276 1, 959 
Plot is 961 1, 432 120 167 844 941 1, 925 2, 540 
Total E 52,105 | 62,482 | 7,544 | 8,209 | 28, 441 | 32,012 | 88,090 | 102, 703 


1 Figures for 1948 by States not yet available. 
2 States are grouped according to petroleum-marketing territories rather than to conventional geographic 
regions. 
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Sales of range oil in the United States, 1945-47, by States 


[Thousands of barrels] 
1947 
State 1945 1946 ë 
ercent of 
Total total 
Massachusetts. ociosas is a 11, 227 13, 296 14, 330 19.3 
New e AAA A 7,122 8,54 9, 471 12.8 
Conteeticul. EE EE 3,995 4, 442 5, 139 6.9 
AN AAA A qua Scr Und TE EE 3, 756 4, 426 5, 073 6. 8 
GIS ees ci eles Seto ee ee ed 3,345 3, 934 4, 906 6.6 
Rhode Island. genee AE enm ee 2, 132 2, 524 3, 027 4.1 
Penny Ivan. cos donar umma ce mnn su ie 1, 365 1, 913 2, 501 3.4 
Maine A EE 1, 522 1, 763 2, 181 3.0 
North Carola: caerse cora ea 885 1, 106 1, 969 2.7 
E AAA A A 1, 226 1, 423 1,747 2.4 
dE 1,111 1,383 1, 644 2.2 
¡JH AAA A A A A 1,027 1, 508 2.0 
WISCONSIN: accionar ads 949 1,072 1, 488 2.0 
Minnesota as 926 1, 097 1, 455 2.0 
MISSOHTI AAA IA 867 1,111 1, 368 1.9 
New Harpes dere e 873 1, 028 1,359 1.8 
TOW A AAA 1, 035 852 1, 292 1.7 
A A A S O 669 852 1, 208 1.6 
Georgis 2. 0 A ER A A 471 616 1, 136 1.5 
Maryland us e estes LE. 696 815 1, 043 1.4 
bill A RM M KR EUR 470 567 903 1.2 
A eor Eus E eee 604 707 864 1.2 
South Caroling occ. cnr een E e 366 478 775 1.1 
a E ee 433 498 753 1.0 
ATRIO a et 454 567 746 1.0 
Ve Monti ee ta 452 505 731 1.0 
A A A A 3, 206 4,016 5, 497 7.4 
Total AA A A SA 51, 021 60, 564 74,114 100. 0 


The kerosine delivered for range oil has gradually increased from 
56 percent of the kerosine total in 1943 to a 61 percent shara in 1947, 
and quantities sold for this purpose increased 20 percent from 52,- 
105,000 barrels in 1946 to 62,482,000 in 1947. About 8 percent of all 
kerosine deliveries is used as tractor fuel, and the demand went from 
7,544,000 barrels in 1946 to 8,209,000 in 1947. Sales of kerosine for 
various sundry uses, such as lamp fuel, insecticides, orchard heating, 
weed burning, tobacco curing, etc., rose from 28,441,000 barrels in 
1946 to 32,012,000 in 1947. 

Representative kerosine prices continued an upward trend in 1948 
over the 1947 prices. The average quotation for 41?—43? gravity, 
water-white kerosine at refineries in Oklahoma rose from 9.09 cents 
a gallon in December 1947 to a high of 9.63 cents in July 1948. The 
price remained at that level through October 1948, then declined to 
9.47 cents per gallon in December 1948, which brought the weighted 
average for 1948 to 9.58 cents a gallon, compared with 7.11 cents for 
1947. The average price of kerosine, including No. 1 fuel oil at 
New York Harbor, increased from 9.31 cents a gallon in December 
to high of 11.15 cents in February 1948, remained at this level for 
3 months, then declined gradually to 10.57 cents a gallon in Decem- 
ber 1948, making the average quotation for the year 10.96 cents & 
gallon compared with 7.91 cents in 1947. 
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Very little kerosine is shipped from the west coast marketing area 
to other parts of the United States. Rail and truck shipments to 
other Western States totaled 25,000 barrels in 1948 compared with 
16,000 in 1947. There were no tanker shipments of kerosine from 
California to the east coast in either 1947 or 1948. The California area 
SEN 4,000 barrels of kerosine in 1948 (none in 1947) from other 

tates. 

Records compiled by the Oil and Gas Division, United States 
Department of the Interior, show that some kerosine is shipped from 
the Gulf coast up the Mississippi River and its tributaries by barges 
to terminals in district 2. The volume of this movement increased 
from 4,244,000 barrels (385,000 barrels from Texas, 3,132,000 from 
Louisiana, and 727,000 from Arkansas and Mississippi) in 1947 to 
4,826,000 (388,000 barrels from Texas, 3,290,000 from Louisiana, 
and 1,148,000 from Arkansas and Mississippi) in 1948. Barge and 
tanker shipments of kerosine from the Gulf to the east coast increased 
from 34,222,000 barrels in 1947 to 40,020,000 in 1948. The quantity 
credited to Texas increased from 27,542,000 barrels in 1947 to 31,- 
024,000 in 1948, while the totals originating in Louisiana were 6,680, - 
000 barrels in 1947 and 8,996,000 in 1948. 

The fixed tanker rate on kerosine shipped from the Gulf coast to 
North Atlantic ports—not east of New York—of 36 cents a barrel 
($2.85 a long ton) dating from October 15, 1945, held until the final 
days of December 1947. As the United States Maritime Commission 
sold all the tankers under its control during the latter part of 1947 
and in 1948 and as there was an unusual demand because of extremely 
cold weather for vessels to move petroleum products in this traffic in 
early 1948, the tanker rate was removed from control. The rate 
quoted for kerosine in the Gulf coast-east coast movement rose to 
90.3 cents a barrel on the last day of 1947 and reached peaks of 
$1.084 a barrel on January 2 and February 8, 1948. However, there 
was a net downward trend in tanker rates all during 1948 and final 
quotations were 30.7 cents a barrel on December 17 and 32.3 cents 
on December 24. The average for 1948 was 47.9 cents a barrel. 

The tank-wagon prices of kerosine at Chicago moved upward from 
15.60 cents a gallon in January 1948 to 15.90 cents in June 1948 and 
remained at this level throughout the year, raising the weighted average 
price in 1948 to 15.85 cents a gallon—an increase of 2.45 cents over the 
1947 average. At New York the tank-wagon price quotation for 
kerosine moved upward from an average in January 1948 of 14.08 
cents a gallon to a high of 14.50 cents in August, remaining at this 
level until December, when the quotation dropped to 14.31 cents & 
gallon. The weighted average for all of 1948 was 14.31 cents a gallon. 


DISTILLATE FUEL OIL 


Substantially increased production of distillate fuel oil, including 
Diesel fuel, together with slightly higher transfers and lower imports 
and exports, enabled oil companies not only to satisfy an increased 
domestic demand in 1948 but to add a large surplus to storage. "The 
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domestic demand of 340,048,000 barrels of distillate fuel oil in 1948 
was 14 percent over 1947 requirements of 298,273,000 barrels. For- 
eign shipments of light-grade fuel oils have decreased sharply from 
29,877,000 barrels in 1947 to 21,808,000 barrels in 1948, a 27-percent 
decrease. 

A review of the domestic demand in 1948, by quarters, reveals that 
peak requirements of 114,483,000 barrels came in the first 3 months 
when the need for heating oils was a factor and that the total for the 
period was 19 percent over the corresponding item of 96,264,000 
barrels in 1947. 

Usually requirements in the final quarter of any year are somewhat 
below the total for the first 3 months of the same year. However, in 
1947 requirements of 92,587,000 barrels in the fourth quarter were 
only 4 percent less than the indicated demand in the opening period. 
Compared with the same two periods in 1948, the requirement of 
97,483,000 barrels for the last 3 months was 15 percent less than that 
in the first quarter. It was warmer in the fourth quarter of 1948 than 
in the same months of 1947 in the New England, North Central, and 
Middle Atlantic regions, where about 81 percent of the heating oil is 
consumed. The rapidly growing requirements for light heating oils 
and Diesel fuel is strongly evident in the second and third quarters of 
1948, when the domestic demand increased 17 percent over the same 
period in 1947. 

A definite break-down of the domestic demand for distillate fuel 
oils in 1948 is not available, as the annual survey covering sales of 
fuel oil by the Bureau of Mines was incomplete when this manuscript 
was prepared. There are, however, some monthly data and other 
information upon which estimates of the several demands for light oil 
can be made. The records of the Interstate Commerce Commission 
show that railroads purchased 28,724,000 barrels of Diesel fuel in 
1948; and it is believed that the total demand, including other distil- 
late fuel oils, probably was 32,200,000 barrels for 1948. Monthly 
releases of the Bureau of the Census, United States Department of 
Commerce, indicate that 6,236,000 barrels of Diesel fuel were sold 
to vessels in foreign trade. "This item does not cover other light fuel 
oils, including Diesel fuel, sold to boats operating in coastal or inland 
waters, and it estimated that total vessel demand for distillate grades 
reached 15,000,000 barrels in 1948. No figures are available showing 
the demand for light fuel oils by gas and electric power utilities; 
however, statistics released by the Federal Power Commission indicate 
& decline in the demand for all grades of fuel oils in 1948, and it is 
possible that the light-fuel-oil total for both the gas and electric 
power industries will not exceed 15,000,000 barrels for the year. 
The index of manufacturing for 1948 as computed by the Federal 
Reserve Board was 192 compared with 187 in 1947. Howi. this 
index reflects the need for fuel of all kinds by the manufacturin 
industries and not that for oil alone. It is believed that the deman 
by industrial plants for distillate fuel oil, including Diesel fuel, will 
continue a sharp upward trend in 1948. 
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Sales of distillate fuel oil! in the United States, 1943-47, by uses? 
[Thousands of barrels) 


Use 1943 1944 1945 1946 1947 
TE 8, 608 10, 627 14, 458 17, 570 23, 619 
Ships’ bunkers (including tankers). ................. 11, 069 13, 187 14, 130 12, 064 14, 475 
Gas and electric power plants. ee 5,954 5, 837 6, 824 10, 581 14, 216 
Smelters, mines, and manufacturing industries......| 15,125 16, 953 19, 071 21,317 24, 489 
Heating EUR EE MT E MEE 112,581 | 111,729 | 121,342 | 3 139, 637 359 
Fuel oil (No. 1) sold as range oil....................- 5, 876 6, 619 7, 481 8, 459 11, 632 
U. 8. Navy, Army, and Coast Guard. .-.-.--..--.-.- 42, 879 30, 366 9, 385 5,176 
Oll-company fuel--.--------------------------------- ,128 1, 890 2, 191 

COUS USOS. AAA 14, 232 15, 060 16, 825 18, 047 23, 857 

Total United 8tates..------------------------- 207,712 | 223,872 | 231,025 |? 239, 550 298, 014 
Exports and shipments to noncontiguous Territories..| 24,957 43, 491 33, 496 29, 487 29, 877 
q EE 232, 669 | 267,363 | 265,121 | 3 269, 037 327, 891 


1 Includes Diese! fuel. 
2 Figures for 1948 not yet available. 
3 Revised figure. 


The changing demand for distillate fuel oils by various uses is shown 
graphically in figure 10. All light fuel oils and Diesel fuel are included. 

A downward trend in exports of distillate fuel oil was reported in 
1948, when the total of 21,808,000 for the year was 27 percent below 
the 29,877,000 total for 1947. Exports of distillate fuel oil to the 
United Kingdom were drastically reduced from 8,973,000 barrels in 
1947 to 4,934,000 in 1948. Shipments of light fuel oil to Sweden 
also show a big decrease—from 2,716,000 barrels in 1947 to 853,000 
in 1948. Shipments to some other countries also declined; however, 
the quantities involved were not relatively important. The decreased 
demand for distillate fuel oil in foreign countries was due principally 
to postwar construction and the rebuilding of the war-destroyed 
refineries. 

The production of distillate fuel oil in 1948—380,639,000 barrels— 
was about 22 percent over the 1947 total of 312,173,000 barrels. 
The percentage yield for distillate fuel oils rose sharply from 16.9 
percent in 1947 to 18.7 percent in 1948. This gain in the percentage 
output of light fuel oils was, however, at the expense of & lower yield 
for residual fuel 011—23.0 percent in 1948 compared with 24.2 percent 
in 1947. 

All refinery districts of the country reported increased production 
of distillate fuel oils in 1948. Refineries operating in the Texas Gulf 
Coast district produced over 30 percent of the distillate fuel oils, the 
total for 1948 being 115,928,000 barrels, or 40 percent over the 1947 
total of 82,850,000 barrels. This larger volume of light fuel oil for 
the area was the result of both an increase in crude runs and a higher 
percentage yield —22.7 percent in 1948 compared with 19.0 percent in 
1947. The East Coast district was the source of 18 percent of the 
distillate fuel oils produced in the country, and the output there in- 
creased by 18 percent from 57,111,000 barrels in 1947 to 67,377,000 in 
1948. AT houch the crude runs in the district increased in 1948, most 
of the expanded light-fuel-oil production must be credited to & stepped- 
up yield —21.6 percent in 1948 compared with 19.2 percent in 1947. 
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1941 1942 1943 


FIGURE 10.—Sales of distillate fuel oil, including Diesel oil, and range oil in the United States, 1941-47, by uses 


The California refinery district continued to increase its light-fuel- 
oil production in 1948 and was the source of 13 percent of the Nation's 
production. The output increased 8 percent from 46,498,000 barrels 
in 1947 to 50,235,000 barrels in 1948 with & higher yield— —16.2 percent 
in 1948 against 15.4 in 1947. The Indiana-Illinois-Kentucky refinery 
district produced 13 percent of all distillate fuel oils in 1948, and the 
qu antity rose from 45,749,000 barrels in 1947 to 49,486, 000 in 1948. 

‘his was the only district, however, where the yield decreased, drop- 
ping from 15.2 in 1947 to 14.9 in 1948. The higher production can 
be attributed solely to the 10-percent increase in runs. 

An appreciable amount of light fuel oil originates in the Louisiana 
Gulf Coast refinery district, where the quantit Y increased from 
27,512,000 barrels in 1947 to 35, 489,000 in 1948. This gain was due 
to ‘both increased yield and runs. The yield rose from 19.7 percent 
in 1947 to 22.3 percent in 1948, and the runs increased 20 percent. 
Production of distillates also rose in the Oklahoma-Kansas-Missouri 
district in 1948 (30,760,000 barrels or 17 percent over the 1947 quan- 
tity of 26,230,000 barrels) as the yield also increased from 17.1 percent 
in 1947 to 18.6 percent in 1948. 
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Sales of distillate fuel oil! in the United States, 1943-47, by States? 


[Thousands of barrels] 
Region ? and State 1943 1944 1947 
Pacific Coast 
EIN 5, 654 5, 933 9, 002 
ON A A O CI 2, 850 2, 927 5,720 
SA AAA 17, 552 18, 032 20, 481 
¿E eei RACE edcUd 774 878 1,173 
onn X ER 582 715 951 
Rocky Mountain 
ON EE 433 569 1, 034 
MONTADA Cocesecos=apiooiia isa 532 989 1, 660 
KAUTH 308 744 643 
A NEED METUENS 487 571 1, 223 
COJO AO EE 741 1, 015 1, 724 
New Mexico.......................... 403 522 708 
North Central: 
North Dakota...............--..-...--. 550 482 1, 067 
South Dakota... c c lll... 648 618 1, 338 
A RE 5, 867 5, 290 9, 327 
hr AA 2, 010 2, 561 3, 340 
ENER A Ra Ea cs oec de EE ES 3, 758 3, 528 6, 099 
Wisconsin... ...--..-----.------------- 5, 572 4, 986 8, 203 
A A A 16,177 16, 056 20, 906 
Indiana... -------------------2--- 2, 804 2, 927 6,153 
Michigan .....------------------------ 6, 799 6, 535 12, 277 
A A O 3, 543 3, 586 7,479 
Kentucky.....-..-...-----.------.---- 1, 051 1, 067 1, 586 
Tennessee. .--------------------------- 1,095 1, 168 2, 018 
South Central: 
Missouri... ---------------------------- 4,814 4, 900 6, 7, 072 
E reese 1, 539 1,615 2, 2, 881 
¿y AAA A 18, 595 23, 551 10, 8, 035 
Oklahoma.. ........................... 606 662 1, 084 
Wc EC 1, 092 1,152 1, 1,73 
Louisiana_..-..-....----------.-------- 4, 408 4, 961 2, 3, 274 
Missisaipop) 581 627 912 
Alabama. -.--------------------------- 1, 286 1,375 1 1, 937 
New England: 
LTE 1, 062 1, 012 1, 2, 266 
New Hampshire....................... 938 820 1, 1, 387 
NL EE 523 575 816 
Massachusetts.........--..---.-.-.---- 10, 190 10, 460 12, 19, 290 
Rhode Island.......................... 377 2, 440 3. 3, 389 
Connecticut...........---..--.---.---. 5, 452 5, 789 6, 8, 635 
Middle Atlantic: 
IN en, OF EE 29, 458 27,770 33,376 38, 888 
New Jersey---------------------------- 19, 017 25, 535 22, 201 26, 011 
Pennsylvania. ------------------- 10, 225 12, 925 14, 781 19, 916 
DelaWare.-...------------------------- 650 803 570 783 
Maryland------------------------------ 3, 795 4, 026 5,271 7, 551 
District of Columbia. ................. 1, 907 1, 786 2,733 
South Atlantic: 
Virginia... nl al 2, 966 3, 535 4, 539 
West Virginia__......-...---....-_-.-.. 391 47$ 
North Carolina -------------------- 1, 227 1, 252 2, 552 
South Carolina........................ 1, 427 
E eer 900 959 1, 956 
EE 2, 639 2, 405 3, 760 
E IR 298, 014 
1 Includes Diesel fuel oil. 


2 Figures for 1948 not yet available. 
3 States are grouped according to petroleum-marketing territories rather than to conventional geographic 


regions. 
4 Revised figure. 
3 These totals involve some duplication owing to rehandling of fuel oil initially sold to the Government 


The remaining refinery districts do not produce large amounts of 
distillate fuel oil. The quantities reported for the Rocky Mountain 
area and Texas Inland continue to show big gains (24 percent) in 
1948, while the Appalachian district also increased (3 percent) in 1948. 

Light crude petroleum used as fuel by pipe lines is reported as 
"transfers" to the distillate fuel oils; the quantities involved were 
3,543,000 barrels in 1948 and 3,263,000 in 1947. Such “transfers” 
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supply a little less than 1 percent of the total demand for all light fuel 
oils. The larger shares of these items were credited to Texas Inland 
(1,217,000 barrels) and the Oklahoma-Kansas-Missouri (660,000 
barrels) refinery district. No transfers were reported for East Coast 
and Appalachian areas. 

Imports of distillate fuel oils into continental United States con- 
tinues to decline, as the quantity reported for 1948 was 2,546,000 
barrels, a reduction of about 39 percent from the 1947 total of 4,175,000 
barrels. Less than 1 percent of total demand for light fuel oils is 
made up of supplies received from foreign countries. The largest 
share of the imported distillate fuel oil came from Curagao in the 
West Indies; however, several other countries, such as Venezuela, 
Mexico, and Bahrein, were credited with smaller amounts. 

Stocks of distillate fuel oils in 1948 increased over the record volume 
of 59,620,000 barrels in 1946 by 27 percent and exceeded the year- 
end total in 1947 by about 49 percent to & new high of 75,953,000 
barrels at the end of 1948. The light fuel oil in storage at the close 
of 1948 was equivalent to about a 56-day supply at the subsequent 
January rate of total demand; this compares with a 38-day quantity 
available at the end of 1947. 

Both refinery and bulk-terminal stocks of light fuel oils showed out- 
standing increases in 1948. Quantities reported as stored at refineries 
rose from 32,413,000 barrels at the end of 1947 to 46,924,000 for 1948— 
a 45-percent gain compared with a 16-percent shrinkage of the same 
stock in 1947. Distillate inventories at bulk terminals—29,029,000 
barrels at the close of 1948— were 56 percent over the 1947 quantity 
(18,668,000 barrels), and this gain contrasts with a loss of 11 percent 
in 1947. 

All refiniery districts reported higher distillate-fuel-oil stocks at 
the end of 1948 compared with 1947. Light-fuel-oil inventories more 
than doubled in the Rocky Mountain and Arkansas-Louisiana Inland- 
Mississippi districts, which comprise about 3 percent of the total 
stock held. Supplies in the important east coast area rose from 27 
percent of the national total in 1947 to & 30-percent share in 1948. 
The quantity at the end of 1948 (23,158,000 barrels) was 71 percent 
above the 1947 total (13,540,000 barrels). About 18 percent of the 
light-fuel-oil stocks are found in the Texas Gulf Coast area, where 
the total rose from 7,782,000 barrels in 1947 to 13,636,000 at the 
close of 1948. 

The California refinery arca reports a large inventory of distillate 
fuel oil (a little less than one-fifth of the national total), and the 
volume of 13,849,000 barrels in December 1948 was only 0.5 percent 
over the 13,785,000 barrels held at the close of 1947. The quantity 
of light fuel oil stored in the Indiana—Illinois-Kentucky refinery 
district increased 56 percent in 1948—11,395,000 barrels—over 1947 
stocks of 7,297,000 barrels. The 1948 item represents a 15-percent 
share of the national inventory. Quantities of distillates stocks 
reported from Louisiana Gulf Coast region are relatively less impor- 
tant; however, they expanded from 2,803,000 barrels in 1947 to 
4,159,000 in 1948, an increase of 48 percent. About 7 percent of the 
distillate stocks are carried in the Oklahoma-Kansas-Missouri group 
of States, and the total reported rose from 3,151,000 barrels in 1947 
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to 5,270,000 in 1948. Only small quantities of distillate-grade fuel 
oils are reported as held in the Appalachian and Texas Inland refinery 
districts; nevertheless, the year-end stocks all gained in 1948 over 1947. 

Tanker shipments of distillate fuel oil from California to the east 
const increased from 161,000 barrels in 1947 to 1,177,000 in 1948. 
The 1948 quantity was all moved during the January-June period 
and was intended to relieve an east coast shortage in distillate-fuel-oil 
aupplies, which had resulted from a prolonged cold spell in January 
of geet? year, Rail and truck movements of distillate fuel oil from 
the Pacific coast marketing area (California, Oregon, Washington, 
Arizona, and Nevada) to other Western States totaled 1 131 000 
barrels in 1947 and 1,250,000 in 1948. The California area in return 
also received some light fuel oil from other States—333,000 barrels 
in 1048 compared with 309,000 in 1947. 

There is an important movement of distillate fuel oil by barge 
and tanker from the Gulf coast area to terminals on the Atlantic 
coast, and the volume increased from 80,533,000 barrels (67,286,000 
barrels. from Texas and 13,247,000 from Louisiana) in 1947 to 102,- 
609,000 ($3,190,000 barrels from Texas and 19,419,000 from Louisiana) 
in 1948, according to the Oil and Gas Division, United States Depart- 
ment of the Interior. There is also a minor barge movement of 
distillate fuel oil from the Gulf coast up the Mississippi River to 
consuming areas in district 2. The total of 4,444,000 barrels for 
1948 was slightly under the 1947 figure of 4,695,000 barrels. Most 
of this light fuel: vil is eredited to Louisiana, although small quantities 
also originate in Texas, Arkansas, and Mississippi. 

‘Tanker rates w ere uncontrolled during the early months of 1948. 
and the freight on No. 2 distillate fuel oil brought from the Gulf coast 
to North Atlantic ports-—not east of New York—ruse from a fixed 
charge of 38 cents a barrel prevailing unul the final few days of 1947 
to $l.138 on January 2. Luis This unusually high rate was reached 
anain on February S, but thereafter declined steadily to the year low 
af 28.6 cents a barrel on August 20 and a vear-end rate of 34.0 cents 
on December 24. The average freight cost on No. 2 lgbt fuel ou in 
the Gulf coast-east coast run was 50 cents a barrel for 1945. 

The upwand trend in distilate fuel-oil prices, evident since the 
close of price c control, leveled ott somewhat during 1945. Tre prue of 
9.28 cents a cacon for No. 2 Straw fuel oil at redaemes in sac MA 
tiervasad to Ll US cents < by Mazh 1945, The averaze qoecanen 
then started to devitne ever the summer and faa months to 3.8. eos 
a SBN ta December LHS. The avera for LHS was 9.5, cells Der 
Son compari with a 6. Thn aven for Dv. A prwe ef s Se 
cenis a AND for No, 2 fuei oL at NM Yors Harter. eec i v2 Dever 
ber ORT, moe to a hiza ia Mara Dats, when the averaze Guaira 
Sg IV io cents per eat Tue prue Gon ce to 9.79 ceris Der Sha 

Ans oa AID Rated af a ceni tiat iva Gë Deventer. ite 
TNS avera Dve was STi oi rer mico Dieses wW ai Eee 
Pus amiug New Yoos Harbor. sion ai 8 a3 cenis à eer aT 


tt Meverncer DO4T. was Tlac& Al Upwan to 3 To celts CT & DTODATTY së 
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resulted in a 1948 year-end quotation of $4.02 a barrel. Ships loading 
Diesel fuel at Gulf ports paid $3.20 a barrel in December 1947. The 
price increased to $3.66 in January 1948 and reached a high of $3.83 a 
barrel in June-October 1948. The year-end price in December 1948 
was $3.77 a barrel. Quotations for Diesel fuel for ships likewise 
advanced at the California ports from $2.75 a barrel in December 
1947 to $3.35 in December 1948. 

Representative retail prices for light fuel oils in 1948 followed the 
trend noted in wholesale quotations. Records of retail fuel price for 
& number of cities, as published monthly by the Bureau of Labor 
Statistics, United States Department of Labor, list a quotation of 
13.90 cents a gallon for No. 2 distillate fuel in New York for January 
and February; however, subsequent decreases in monthly quotations 
lowered the price to 12.49 cents a gallon in June 1948. There was 
slight increase in the summer months to 13.04 cents & gallon in Sep- 
tember 1948, and then & drop to 12.71 cents in December 1948. A 
retail posting in Chicago for No. 2 distillate—13.36 cents & gallon— 
dating from January 1948 held until May 1948, when there was an 
advance to 13.57 cents. This quotation held for the balance of the 
year. 

RESIDUAL FUEL OIL 


The production of residual fuel oil increased in 1948 and was more 
than adequate to satisfy a lower domestic and export demand; as a 
result, there was & large surplus to add to inventory. "The indicated 
domestic demand for heavy fuel oils in 1948 (500,759,000 barrels) 
was 3 percent below 1947 requirements of 518,510,000 barrels, while 
exports increased slightly from 10,623,000 barrels in 1947 to 12,539,000 
in 1948, an 18-percent gain. 

The drop in demand for residual fuel oils in 1948 was not evident 
throughout the year, as the total for the first and second quarters was 
above the corresponding periods of 1947. However, the relative 
shrinkage in quarterly requirements in 1948 increased as the year 
advanced. The indicated domestic demand for heavy fuel oils in the 
first quarter of 1948 (142,226,000 barrels) was 3 percent above the 
comparable 1947 total (137,459,000 barrels). The 1948 second-quar- 
ter total of 121,637,000 barrels was 1 percent over the comparable 
120,385,000-barrel demand in 1947. However, in the third quarter 
of 1948, requirements for residual grades (111,681,000 barrels) were 
8 percent below the demand in the same 3 months of 1947 (120,954,000 
barrels). In the final period, when the need for heavy heating oils is 
a factor, total deliveries of 125,215,000 barrels in 1948 were 10 percent 
below the 1947 comparable item of 139,712,000 barrels. A declining 
market for residual fuel oil was still evident in the opening quarter of 
1949, when the indicated demand of 135,352,000 barrels was 5 percent 
under the corresponding 1948 requirements of 142,226,000 barrels. 
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FIGURE 11.—Sales of residual fuel oi] in the United States, 1941-47, by uses. 


Sales of heavy fuel oil by principal uses in 1948, as reported in the 
annual survey conducted by the Bureau of Mines, have not been re- 
leased; however, estimates of the several requirements, based on 
available monthly figures and other information, have been made and 
are as follows: Railroads, 89,700,000 barrels; bunkering of vessels, 
96,000,000 barrels (of which amount 54,813,000 barrels were loaded 
&t continental ports of the United States on ships engaged in foreign 
trade, according to the Bureau of the Census, United States Depart- 
n of Commerce); and gas and electric power plants, 56,812,000 

arrels. 

Figure 11 showing sales of residual oil represents the fluctuating 
annual demand for residual fuel oils by principal uses in recent years. 
All heavy fuel oils, including Navy grade and crude petroleum used 
as fuel, are included. 

A gradual decline in exports of residual fuel oil, evident in 1944-1946, 
was not repeated in 1947 and 1948. In 1948 the foreign shipments 
ao barrels) were 18 percent above the 1947 total (10,623,000 

arrels). 

The exports of residual fuel oil to European countries Ed by the 
Bureau of the Census, United States Department of Commerce, 
dropped sharply from 2,044,000 barrels in 1947 to 896,000 in 1948, 
showing Denmark and Sweden importing the larger shares. Exports 
of heavy fuel oils to Canada increased from 2,407,000 barrels in 1947 
to 3,767,000 in 1948. Cuba and Mexico continued to import large 

uantities of residual fuel oil in 1948. "Various countries received 
the following quantities of American heavy fuel oil in 1948: Canal 
Zone, 874,000 barrels; Chile, 109,000 barrels; Guatemala, 584,000 
barrels; and Philippine Republic, 142,000 barrels. 
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Sales of residual fuel oil! in the United States, 1943-47, by uses? 


[Thousands of barrels] 
Use 1943 1947 

RallroddS 3.520 ccoocodococconecoecóllcicas 116, 278 97, 500 
Ships’ bunkers (including tankers)........ 62, 196 101, 900 
Gas and electric power pente. dri LACE 30, 60, 964 

Smelters, mines, an manufacturing 
industries... e 84, 219 115, 108 
Heat TT A E 42, 670 56, 402 
U. 8. Navy, Army, and Coast Guard..... 92, 713 19, 147 
Oil-company fuel.........................- 47, 123 02, 649 
Miscellaneous uses..........---.----.------ 6, 420 6, 859 
Total United States..-....-.-..-...- 482, 477 520, 529 

E and shipments to noncontiguous 
o. E n Quee dene QE 14, 894 10, 623 
Se AAA ÓN 497, 371 631, 152 


1 Includes Navy grade and crude oil burned as fuel. 
2 Figures for 1948 not yet available. 
3 Revised figure. 


The volume of crude run through refineries in 1948 increased about 
10 percent compared with 1947; however, the yield of residual fuel 
oils was cut from 24.2 percent in 1947 to 23.0 percent in 1948 to make 
more of the distillate grades. The output of residuals increased 4 
percent from 447,795,000 barrels in 1947 to 466,141,000 in 1948. All 
refinery districts except the East Coast and Appalachian reported 
increases in production. About 18 percent of the heavy fuel oil made 
in the country is credited ot the East Coast States, and the quantity 
dropped 3 percent from 86,769,000 barrels in 1947 to 84,111,000 in 
1948. The crude petroleum processed in the area was up slightly in 
1948 compared with 1947; however, the yield for residual fuel oils 
was only 26.5 percent in 1948 against 29.2 percent in 1947, and hence 
production was lower. Runs of foreign crude (usually of high residual 
fuel-oil content) decreased in volume in 1948, an added factor in the 
lower yield reported. 

The Texas Gulf Coast region is an important source of residual fuel 
oils, and the production (about a fifth of the national total) increased 
from 88,592,000 barrels in 1947 to 95,385,000 in 1948. Increased 
runs (17 percent over 1947) in this district were sufficient to counter- 
act a lower yield (18.7 percent in 1948 compared with 20.3 percent in 
1947), hence the gain in the output of heavy fuel oils. "The Caiifornia 
district produced more residual fuel oil than any other area, or 26 per- 
cent of the national production. The quantity increased 5 percent 
from 115,171,000 barrels in 1947 to 120,686,000, owing both to & 2- 
percent gain in crude runs and a slightly increased yield—38.9 percent 
in 1948 compared with 38.2 percent 1n 1947. 

The Indiana-Illinois-Kentucky refinery district is also the source 
of an important quantity of heavy fuel oil; however, the total increase 
was less than 0.5 percent, or from 57,259,000 barrels in 1947 to 
57,521,000 in 1948. The gain was due to a 10-percent increase in 
crude runs, as the yield dropped from 19.0 percent in 1947 to 17.3 
percent in 1948. A higher yield and an increase in crude runs in the 
Oklahoma-Kansas-Missouri group of States resulted in a greater 
production of residual —from 25,246,000 barrels in 1947 to 27,667,000 
in 1948. Similar operating conditions also prevailed in the Louisiana 
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Sales of residual fuel oil ! in the United States, 1943-47, by States ? 


[Thousands of barrels] 
Region ? and State | 1943 | 1944 | 1945 1946 1947 
Pacific Coast: 
Lu A 12, 991 12, 896 13, 615 12, 856 14, 149 
DI id carre 15, 958 15, 638 17, 205 14, 662 15, 482 
A A A O UST O dou 118, 848 116, 127 129, 514 92, 039 90, 916 
E Ee e Ke ER 4,117 2, 905 2, 706 2, 618 3, 491 
Caro eoe E AS EUA 6, 940 7, 507 6, 626 5, 823 5, 957 
Rocky Mountain: 
SOM. AE dips nidi S metn 603 580 557 490 460 
A EE A 3, 804 5, 460 6, 253 6, 274 5, 444 
Wegener 2, 572 5, 327 4,710 4,365 3, 741 
CTE A IAN 887 1, 202 1,396 1,324 1, 486 
usc AA IN LA 1, 404 1, 489 1, 262 1, 237 1, 218 
New MR a. 595 755 1, 184 1,112 840 
North Central: 
North DIN EE EEN 93 104 623 572 414 
DOGO. DORR -Sba naaa 212 226 241 306 257 
Tri va. AERD E EE REG 1,170 1, 219 1,106 1, 089 1, 022 
A REA AA 648 556 581 491 378 
D^] A EAT a ES GITE P 986 913 882 1,029 771 
WISSEN. 25 co E DO 1, 667 1,806 1, 671 1, 610 1,358 
TI a EE 14, 694 15, 540 15, 092 15, 130 17, 047 
OT ENEE E See As 9, 220 11, 776 12,118 11, 825 12, 386 
|, Le esed a oui EEN ESI 7,257 6, 506 6, 482 5, 760 7, 046 
zl ONERE EE ES 10, 024 10, 897 11,534 4 13, 651 16, 534 
A Se. saumon E e 1, 222 1, 022 926 1, 005 824 
Tennessee............ EE TW RS 1, 082 1, 580 1, 550 813 1,015 
South Central: 
i, oci TESTA 6, 730 6, 030 5, 971 5, 164 6, 920 
E AS. 11, 099 10, 754 10, 584 9, 948 11, 224 
TUI a SE sig 75, 625 79, 495 81, 758 66, 466 66, 789 
JA AU ee AA oe prs a a 9, 711 8, 787 8, 314 8, 157 8, 276 
120 TT Me E Et de 3, 229 3,110 2, 321 2,331 2, 253 
d TTT EE EE SE 12, 788 14, 003 13, 416 13, 052 14, 835 
O A A A 465 618 505 294 343 
NI RARE AN RA 2, 466 2, 468 3,131 3, 180 3, 294 
New England: 
TS AS EIA UN cia 1, 754 2, 061 1, 718 2, 258 2, 809 
New Hompeblte.........- een 433 701 536 768 959 
E RA ARA ZN e Gi 110 107 142 203 262 
TTT AS EIN 12, 548 16, 595 14, 513 14, 711 16, 976 
Rhode Island....... DERECHA DARA 3, 168 4, 008 4, 168 5, 576 7, 088 
A aaa rm d ati 4, 114 4, 347 4, 934 7,117 8, 838 
Middle Atlantic: 
NO Ado. EE EE EES EE 27, 207 25, 635 27,105 30, 380 32, 907 
(ËTT dE E EE 36,111 56, 143 49, 272 42, 814 46, 167 
La LA oo RE RA A 24, 515 32, 529 35, 210 35, 097 35, 704 
A EA A EAN 1,334 879 1,173 1, 044 1,139 
Ta E 285 Sue EEE A 10, 854 12, 287 12, 889 14, 604 17, 119 
District of Columbia... ........-----... 952 759 866 1,073 935 
South Atlantic: 
LI, ARA AE 4, 584 6, 643 5, 943 6, 402 11, 298 
LZ Re ol dieran 1, 244 980 888 482 828 
Nec Ce EE e he nud 500 384 504 643 433 
Bob Darei... cc cecacknnkn | 670 1, 029 | 790 2,112 2, 349 
CT TJ, Kar TE eer A | 2, 502 2, 807 2, 821 3, 018 2, 033 
Ehe, rra rar 10, 770 14, 222 14, 959 | 14, 085 15, 519 
AAA | 5482,477 | 520,412 | 5542, 265 | 4 487, 060 | 520, 529 


1 Includes some crude oil burned as fuel. 

2 Figures for 1948 not yet available. 

e States are grouped according to petroleum-marketing territories rather than to conventional geographic 
regions. 

* Revised figure. 

5 These totals involve some duplication owing to rehandling of fuel oil initially sold to the Government. 


Gulf Coast district, where heavy fuel oil realized rose from 24,324,000 
barrels in 1947 to 27,790,000 in 1948. Crude petroleum processed 
in the Texas Inland district gained (5 percent over 1947); however, 
&s the yield for residual grades of fuel oil dropped from 24.9 percent 
in 1947 to 24.7 percent in 1948, the output was only 22,203,000 barrels 
in 1948 compared with 21,064,000 barrels in 1947. The remaining 
refinery districts—Appalachian, Arkansas-Louisiana Inland, and the 
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Rocky Mountain—do not produce large quantities of heavy fuel oils; 
the Appalachian area was the only one of this group to report a 
decline in 1948. 

Considerable quantities of heavy crude petroleum are used directly 
as fuel on leases and for general industrial purposes. Such crude oils 
are credited to the fuel-oil account as “transfers” and totaled 23,847,- 
000 barrels in 1948—12 percent under the 1947 item of 27,091,000 
barrels. This crude used as fuel represented about 5 percent of the 
total supply of heavy fuel oil in 1948 and approximately 6 percent 
in 1947. The larger share of the transfers is reported from the 
California refinery district—19,283,000 barrels in 1948 compared 
with 22,163,000 in 1947. Quantities in the other refinery areas 
declined from 4,928,000 barrels in 1947 to 4,564,000 in 1948. No 
transfers of this kind are made in the east coast and Appalachian 
districts. 

Imports of residual fuel for consumption in continental United 
States declined 2 percent in 1948 or from 53,161,000 barrels compared 
with 54,244,000 in 1947. Heavy fuel oil received from foreign sources 
made up 11 percent of the total supply in 1948, compared with 10 
percent in 1947. Virtually all of the residual fuel oil received from 
abroad in 1948 came from Curacao, Netherlands West Indies, while 
relatively smaller amounts were credited to a number of other coun- 
tries, including Canada, Mexico, Venezuela, Trinidad, Saudi Arabia, 
and Bahrein. 

A lower domestic demand, although coupled with lower imports 
and expanded exports, together with the mild winter in the New 
England, Middle Atlantic, and South Atlantic areas, were factors 
that resulted in & greatly improved residual fuel-oil stock situation 
in 1948 compared with 1947, even though the percentage yield was 
unfavorable. The volume of year-end stocks of heavy fuel oils 
expanded from 47,091,000 barrels in 1947 to 76,942,000 in 1948—a 
63-percent gain in contrast to a slight decrease in similar inventories 
in 1947. Quantities reported at refineries jumped from 38,807,000 
barrels at the close of 1947 to 64,664,000 in 1948—a 67-percent gain— 
while those held at bulk terminals were up 48 percent from 8,284,000 
barrels in 1947 to 12,278,000 in December 1948. 

During 1947, 3,000,000 barrels of heavy fuel oil were withdrawn 
from storage to meet the demand, while in 1948 the supply situation 
was more favorable, as there was an addition to inventory of 29,851,000 
barrels. Residual grades of fuel oil held at refineries and bulk termi- 
nals at the end of 1948 were adequate for 50 days of supply at the 
subsequent January rate of indicated demand, and this volume com- 
pares with & 30-day supply at the close of 1947. 

Nearly half of the residual fuel-oil stocks are carried in the California 
refinery district, and the quantity reported increased 77 percent from 
21,267,000 barrels in 1947 to 37,596,000 in December 1948. Impor- 
tant inventories of heavy fuel oil are also held in the East Coast and 
Texas Gulf Coast areas, or about 15 percent of the Nation's total in 
each area. 'The East Coast quantity expanded 63 percent from 
7,302,000 barrels in 1947 to 11,917,000 in December 1948, while in 
the Texas Gulf Coast supply area, the year-end totals were 7,412,000 
barrels in 1947 and 11,791,000 in 1948. Heavy fuel-oil inventories in 
the Indiana-Illinois-Kentucky group of States rose from 5,072,000 
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Sales of residual fuel oil ! in the United States, 1943-47 


[Thousands of barrels] 
Region ? and State 1943 1944 1945 
Pacific Coast: 
Washington.....................-.....- 12, 991 12, 896 13, 615 | 
EIERE A esca mes died ede. 15, 958 15, 638 17, 205 
California.................... ........ 118, 848 116, 127 129, 514 
ATÍZODA: 202022 p Em CSS 4,117 2, 905 ,7 
fln: MMC ME ; 7, 507 6, 626 
Rocky Mountain 
Idah H 603 580 557 
A Seeerei eege 3, 804 5, 460 6, 253 
Wyoming.......................-...... 2, 572 5, 327 4, 710 
II EUM EEN 887 1, 202 1, 396 
RETTEN 1, 404 1, 489 1, 262 
New Melen... 595 755 1, 184 
North Central: 
North Dakota... 93 104 623 
Souta D Dakota NO RUE 212 241 
aduana A Ld 1,170 1, 219 1,106 
Nebraska, PA E toate eoes Ld 648 5 1 
A A d ice 986 913 882 
Wisconsin.........................-... 1, 667 1, 806 1, 671 
(Re GEES 14, 694 15, 540 15, 092 
A AA re nee 9, 220 11,776 12, 118 
Michigan 2 osceccc Seele ten SEAN 7,257 6, 506 6, 482 
A ices ae se er Uoc LE 10, 024 10, 897 11, 534 
a AAA casis e 1, 222 1,0 926 
Tennessee.......-.....---.------------ 1, 082 1, 580 1, 550 
South Central: 
E ME 6, 730 6, 030 5, 971 
A aee dedma ec edmgus 11, 009 10, 754 10, 584 
qe EE 75, 625 79, 495 81, 758 
Oklahoma... o 9, 711 8, 787 8, 314 
ATKADSSS: cosa 3, 220 3,110 2, 321 
Louisianas... -------------------------- 12, 788 14, 003 13, 416 
Mississippi. -..------------------------ 465 618 
Alabama. .........--..---.------------ 2, 466 2, 468 3,131 
New England: 
MANO eegene 1, 754 2, 061 1, 718 
New Hampshire....................... 433 701 
Vermont........... a NUR 110 107 142 
Massachusetts. ee 12, 548 16, 595 14, 513 
Rhode Island.......................... 3, 168 4, 008 4, 168 
Connecticut.---.---------------------- 4,114 4,347 4, 934 
Middle Atlantic: 
OW dadd AA 27, 207 25, 635 27, 105 
New Jersey....---.-------------------- 36, 111 56, 143 49, 272 
Pennsvlennla 24, 515 32, 529 35, 210 
Delaeware 1, 334 879 1,173 
Maryland aggies 10, 854 12, 287 12, 889 
District of Columbia.................. 952 759 866 
Bouth Atlantic: 
Virginie 222i once ier RR EDI eia d Re 4, 584 6, 643 5, 943 
West Virginia............--............ 1, 244 980 
North Carolina........................ 500 384 504 
South Carolina........................ 670 1, 029 790 
EL ER lp Sc RES 2, 502 2, 807 2, 821 | 
AA A A 10, 770 14, 222 14, 959 
TOM ia $ 482, 477 $ 529, 412 4 542, 265 . 


! Includes some crude oil burned as fuel. 

1 Figures for 1948 not yet available. 

! States are grouped according to petroleum-marketing territories rather than t« 
regions. 

* Revised figure. 

5 These totals involve some duplication owing to rehandli 
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barrels (11 percent of the national total in 1947) to 5,465,000—7 per- 
cent of all stocks in 1948. The heavy fuel oil stored in the remaining 
refinery districts is not relatively important and represented only 15 
percent of the total stock in 1948. Inventories in all of these areas— 
Appalachian, Oklahoma-Kansas-Missouri, Texas Inland, Louisiana 
Gulf Coast, Arkansas-Louisiana Inland, and Rocky Mountain—were 
higher at the end of 1948 compared with 1947. 

erg little residual fuel oil is being shipped from the West Coast 
area to other parts of the country. Tanker movements of this hea 
grade to the east coast totaled 97,000 barrels in 1948 compared wit 
1,000 in 1947, while rail and truck shipments to other Western States 
increased from 85,000 barrels m 1947 to 243,000 in 1948. Other 
Western States shipped 592,000 barrels of heavy fuel oil to the Cali- 
fornia marketing area (California, Oregon, Washington, Arizona, and 
Nevada) in 1947 and 511,000 in 1948. 

The tanker and barge movement of residual fuel oil from the Gulf 
area to the Atlantic coast increased from 61,189,000 barrels in 1947 to 
68,662,000 in 1948, according to published records compiled by the 
Oil and Gas Division, United States Department of the Interior. The 
largest share of these shipments were credited to Texas—51,728,000 
barrels in 1947 and 55,325,000 in 1948—while smaller quantities came 
from Louisiana—9,461,000 barrels in 1947 and 12,907,000 in 1948. 
Alabama shipped 430,000 barrels in this eastward movement in 1948. 
Some residual fuel oil is shipped by barge from the Gulf Coast area to 
distributing points on the Mississippi River and its tributaries in dis- 
trict 2. The annual total in this traffic has fluctuated from 642,000 
barrels in 1946 to 1,021,000 in 1947 and then down to 658,000 barrels 
in 1948. Most of this residual fuel oil came from Louisiana, although 
some of it was credited to Texas, Arkansas, and Mississippi. 

The fixed tanker rate of 43.8 cents a barrel on heavy fuel oil (Bunker 
C) shipped from the Gulf to the east coast, not east of New York, 
rose suddenly to $1.096 in the final days of December 1947. In this 
period and in early 1948, the United States Maritime Commission dis- 

osed of all its tankers; and, with a shortage of fuel-oil supplies in the 
Fast Coast area, tanker rates went out of control to peak levels of 
$1.315 a barrel on January 2 and February 8. As the seasonal demand 
for heavy fuel oil on the east coast tapered off, the tanker rate dropped 
to 32.9 cents a barrel on August 20. The fourth quarter demand in 
this traffic pushed up the tanker charge to 49.3 cents & barrel Novem- 
ber 12, but it dropped thereafter to 39.5 cents a barrel in late December. 

The price of representative grades of residual fuel oil moved upward 
in the first quarter of 1948. No. 6 was quoted at $2.55 a barrel at 
refineries in Oklahoma in December 1947, and the price rose each 
month during the first quarter of 1948 to $2.87 & barrel in March 1948. 
The price declined during the balance of the year, and the December 
average price was $1.87 a barrel, a 27-percent decrease from the com- 
SS price in December 1947. 

Market quotations on No. 5 fuel oil at New York Harbor, which 
averaged $3.60 a barrel in January 1948, rose slightly in February and 
March, reached $3.82 a barrel in April, and remained at this level 
until August. The price was shaded several cents a barrel during the 
balance of the year, and in December the quotation stood at $3.39 a 
barrel. The weighted price for 1948 was $3.71 a barrel. 
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Bunker “C” fuel oil for ships followed the general trend of other 
heavy fuel oils, with a quotation of $3.03 a barrel at New York Harbor 
for January 1948. This price held fairly steady until December 1948, 
when the price dropped to $2.78 a barrel. A price of $2.88 a barrel 
for Bunker “C” at Gulf ports, effective January 1948, remained in 
force until May and after several changes reached a low of $2.49 a 
barrel in December 1948 compared with $2.60 in the same period of 
1947. 

Bunker “C” for ships loading in the California area was quoted at 
$2.10 a barrel during the first 10 months of 1948, after which it rose 
to a year-end price of $2.18 a barrel. 


LUBRICATING OIL 


The refinery production of lubricating oils dropped from 51.8 
million barrels in 1947 to 51.4 million in 1948—a decline of 1 percent 
in 1948 compared with gains of 13 percent in 1947 and 9 percent in 
1946. The principal gain in production in 1948 was 1.1 million barrels 
in the Texas Gulf district, and the largest declines were 0.7 million 
barrels in the California district, 0.5 million in the Appalachian dis- 
trict, and 0.4 million in the Louisiana Gulf district. 


Salient statistics of lubricating oil in the United States, 1947-48, by months and 


districts 
i Domestic Stocks, end 
Deene Yield demand of period 
barrels) (percent) (thousands of | (thousands of 
Month and district barrels) barrels) 


1947 | 1948! | 1947 | 1948!) 1947 | 1948! 1947 | roue: 


By months: | 


AND AAN A A 4,204 | 4,227 | 29| 26| 2,879 | 3,056 | 7,773 7, 892 
gs AAA tosses 3,925 | 4,132| 2.9| 2.6] 2,654 | 3,044 | 7,753 7,829 
Er WEEN 4, 450 4, 404 3.0 2.6| 2,929 | 3,231 8,015 7, 961 
A muda tae mene eue 4, 207 4, 308 3. 0 2.6| 3,066 | 3,096 7, 936 8, 022 
jh Wem E 4,608 | 4,500 | 3.0 2.6| 3,104 2,956 | 8,070 8, 411 
A A II 4,427 | 4,065| 2.9| 2.4] 2,873 | 3,007 | 8, 281 8, 166 
July A A ct 4, 227 4,135 2.6 2.4 3, 003 2, N03 8, 188 8, 350 
Aup pust -sioen eneee anaien 4, 400 4,341 2.7 2.5 3,051 2. 957 8, 420 8, 747 
September. i-o ecu eei n secs e Are 4,047 | 4,121 2.6| 2.6| 3,219 | 2.843 | 8,340 8, S84 
(0101 01 Lucero meu nn AE 4, 350 4, 580 2.6 2.6| 3,437 3,178 8,157 9, 306 
Novembér... 2. c2aon ener m 4, 204 4,175 2.7 2.4 2. 011 3,229 | 8,531 9, 512 
December.-------------------------- 4,566 | 4,368 | 28, 25| 3,325| 2,985 |{,5 for |) 9,843 
EE 51,765 | 51,416 | 2.8 | 2.5 | 36,481 | 36,385 t: 2 ) 9, 843 
By districts: 
Astor dica a e 11,078 | 11,163 | 3.7| 3.5 2, 386 3,158 
Appalachian EE 6,531 | 5,0608 | 98.1 | 8,8 559 817 
Indiana, Illinois, Kentucky, etc.....| 5,261 | 5,042 | 1.7 | 1.5 886 999 
Oklahoma, Kansas, Missouri, etc....| 5,861 | 6,131 | 3.8 | 3.7 538 835 
Texas [nla ñd -<ac 369 383 4 .4 76 98 
Texas Gulf Coast-------------------- 15,009 | 16,129 | 3.5] 3.2 (3) 0) 2, 229 2, 760 
Louisiana Gulf Coast................ 2,350 | 1,978| 1.7] 1.2 221 244 
Arkansas, Louisiana Inland, Mis- 

SISSIDPL GUC. ciencias 1,484 | 1,376| 5.9| 4.5 154 189 
Rocky Mountun. .-.-----.------22 2. 311 300 .6 .5 91 108 
Californía. ....-.------.------------- 4511| 3,846| 15| 1.2 E EAN 635 

otal ENEA Sat eec Ste. 51,765 | 51,416 | 2.8 | 2.5 | 36,481 | 36,385 (5 Co ) 9, 843 

, 


1 Subject to revision. ! New basis to compare with subsequent years. 3 Data not available, 
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The total demand for lubricating oils declined sharply in 1948. 
The total in 1948 amounted to 49.4 million barrels compared with 
50.7 million in 1947. Exports were reduced by 1.3 million barrels, 
while domestic demand was 0.1 million less. 


Average monthly refinery prices of 5 selected grades of lubricating oil in the 
United States, 1947—48, in cents per gallon 


[National Petroleum News] 


Aver- 
Year and grade Jan. | Feb.| Mar.| Apr.| May June, July! Aug.! Sept. | Oct. Nov.| Dec. Pi 
year 
1947 
Oklahoma: 
20 viscosity, No. 3 color, 


neutral. --------------- 17.3217. 32.17. 93 19. 00 18. 77/18. 50/18. 50/18. 50) 18. 50,18. 71/19. 25/20. 41| 18. 56 
150-160 viscosity at 210°, 
bright stock, 10-25 pour 
¡A TS ets 29. 06 26. 50 27. 95 28. 50,28. 50'28. 50 28. 50,28. 50| 28. 50'29. 36130. 50,31. 75| 28. 84 
Pennsylvania: 
200 viscosity, No. 3 color, | 
neutral, 420-425 flash, 25 


pour tests ota 37. 50 37. 73/38. 86 39. 50,39. 50 39. 98 40. 00 40. 00} 40. 00,40. 00/40. 00/40. 86| 39. 49 
600 steam-refined, cylinder | | 
stock, filterable.......... 27.89,28. 23 29. 38/30. 50/30. 61:31. 98,32. 42,33. 00| 33. 00/33. 50/33. 50/34. 84| 31. 57 
Gulf Coast: 500 viscosity, No. | 
242-352 color, neutral. ....... 12. 44,12. 75:13, 32:13. 50,13. 50:13. 50113. 50:13. 50; 12. 89/12, 75/13. 42/13. 84| 13. 24 
1948 
Oklahoma: 
200 viscosity, No. 3 color, 
UE EE 21. 25'21. 25 21. 25.21. 25'21. 25:21. 11/21. 0021. 00| 20. 14 20. 00/20. 00/17. 11| 20. 55 


150-160 viscosity at 210%, 
bright stock, 10-25 pour 


[eS A NU ui 32. 50 32. 50 32. is ER 50/32. Es 50, 31. 83,30. 50,30. 50/27. 25| 31. 67 

Pennsylvania: 
200 viscosity, No. 3 color, 
neutral, 420-425 flash, 25 
pour AAA 41.50 Wé 50 | 


41.50 
600 steam-refined, cylinder | 


32. 50 


41. 50 41. 50 41. 50 41. Mid 41, 28. 79,35. 50/35. 07/29. 63| 39. 24 


stock, filterab le.........- 28. ‘a 36. 00 36. 39 
Gulf Coast: 500 viscosity, No. 
244-34 color, neutral. ....... 


| 
i le DE 50 36. ud 50 Sa 39| 35. B us 93:32. 86/30. 22, 35. 25 
we EE 25 15. 2515.25 25 15. e 14. dde 75114. 75/14. 75| 15. 08 


15. (ns 25 15. 25 
i 


OTHER PRODUCTS 


Wax.—Refinery production of petroleum wax declined for the first 
time since 1938. The production in 1948 amounted to 3,515,000 
barrels (converted at the rate of 280 pounds to the barrel) compared 
with 3,624,000 in 1947. 

All the producing districts except the Indiana-Illinois-Kentucky 
and the Rocky Mountain showed declines in 1948. Of the total 
decrease in production (109,000 barrels), the Texas Gulf district 
accounted for 65,000 barrels, the East Coast for 45,000, and the 
Oklahoma-Kansas-Missouri for 35,000. The principal gain in pro- 
duction was 51,000 barrels in the Indiana-Illinois-Kentucky district. 

Total demand for wax dropped from 3,585,000 barrels in 1947 to 
3,342,000 in 1948. Exports of wax decreased from 1,107,000 in 1947 
to 994,000 in 1948, and domestic demand was reduced from 2,478,000 
barrels in 1947 to 2,348,000 in 1948. 
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Average monthly refinery price of 124°-126° white crude scale wax at Pennsylvania 
refineries, 1944-48, in cents per pound ! 


[National Petroleum News] 

Aver- 

Year Jan. |Feb. | Mar.|Apr. | May|June| July| Aug.| Sept. | Oct.|Nov.| Dec. toe 

year 

OAR AI 4. 25| 4.25] 4.25] 4.25! 4. 25| 4.25] 4. 25| 4.25) 4.25) 4.25] 4.25) 4.25) 4.25 
Io cad o UE 4. 25| 4.25] 4.25| 4.25| 4.25] 4.25| A 25| 4.25) 4.25| 4.25] 4.25) 4.25] 4.25 
EE 4. 25| 4.25| 4.25| 4.25) 4. 25| 4. 25| 4.32| 5.66| 5.76| 6.00) 6.00] 6.07| 4.94 
EE EE 6.19| 7.06] 7. 75| 7.75| 7.75| 7.75| 7.751 7.75) 7.75| 7.85| 7.88| 8.03] 7.61 
AAA A 8. 57| 8.75| 8.71| 8. 50| 8. 50) 8.38] 8.13| 8.10| 7.45| 7.38| 7.38| 6.30| 8.01 


Coke.—The production of petroleum coke increased from 12.1 
million barrels (converted at the rate of 5 barrels to the short ton) 
to 14.5 million in 1948. The principal gain in production was in the 
Indiana-Illinois-Kentucky refinery district, with an increase of almost 
2 million barrels in 1948 compared with 1947. This district is the 
largest producer, contributing 49.6 percent of the total in 1948 com- 
pared with 43.1 percent in 1947 and 48.7 percent in 1946. 

The total demand for petroleum coke increased from 12.2 million 
barrels in 1947 to 14.2 million in 1948. The gain of 2.0 million 
barrels in 1948 represented an increase of 0.4 million in exports and 
1.6 million in domestic demand. 


Salient statistics of petroleum coke in the United States, 1947-48, by months and 


districts ! 
; Domestic Stocks end 
SE Yield demand of period 
of barrels) (percent) (thousands (thousands 
Month and district of barrels) of barrels) 
1947 19482 | 1947 | 1948? 1947 1948 1 1947 1948 ? 
By months: 
JANUATY EE 1,016 | 1,020 | 0.7 | 0.6 861 686 468 337 
BDIUBIY.. o ta as 890 | 1,013 ST .6 831 839 385 396 
(el o BEE 1,047 | 1,209 Bi Eyi 843 | 1,151 456 331 
ADrib.2 o Ree n Tor mex 974 1, 126 .7 , V 7 445 343 
A CS 1, 090 1,087 Be .6 888 869 422 417 
Juno- 1. 5 cilc s uera E 1, 006 1, 281 E d .4 765 1, 049 443 457 
EIER 1,119 | 1,296 .7 ri 935 973 430 
AUgdst .— ll elenco 1, 002 1, 295 .6 .4 717 1, 010 549 553 
Se pte Mel Lc LL LLL lll. 959 1, 228 .6 .8 912 1,075 475 544 
October. AA so UO 1, 050 1. 247 .6 oi 921 944 483 574 
NA ÓN 876 1, 296 .6 7 768 1,124 416 683 
December. 1,048 | 1,396 .6 .8 849 | 1,064 343 646 
Total EE EE 12,077 | 14, 494 7 7 | 10,082 | 11,670 343 646 
By districts: 

¡AO A 729 755 2 .2 1 1 
Appolachian. Lc LLL. cll 333 317 .6 .6 9 7 
Indiana, Illinois, Kentucky, etc... 5,205 | 7,183 | 1.7) 22 97 155 
Oklahoma, Kansas, Missouri, etc..... 728 | 1,005 .$ .6 17 39 
Texas Inland... 554 584 | 2 6|) om (2) 18 14 
Texas Gulf Coast -2-2-2-2 1,535 | 1,527 .4 3 6 48 
Louisiana Gulf Const 1,184 | 1,249 8 8 2 1 
Rocky Mountain. 233 269 4 5 33 11 
Celiiornig 2. ee 1,576 | 1,605 5 5 160 370 
Total... A IAS 12,077 | 14, 494 .7 7 | 10,082 | 11,670 343 646 


1 Conversion factor: 5.0 barrels to the short ton. 
2 Subject to revision. 
‘Figures not available. 
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Asphalt and Road Oil.—The total demand for asphalt increased 
from 50.3 million barrels in 1947 (converted at the rate of 5.5 barrels 
to the short ton) to 51.4 million in 1948—a gain of 1.1 million barrels, 
representing a decline of 1.6 million in exports and an increase of 2.7 
million in domestic demand. The gain in domestic demand was 6 
percent in 1948 compared with gains of 9 percent in 1947 and 13 
percent in 1946. The domestic demand for road oil amounted to 
8.0 million barrels in 1948 compared with 7.1 million in 1947—a 
gain of 14 percent in 1948 compared with an increase of 19 percent 
in 1947. ! 

Still Gas.—The production of still gas continued to decline from 
317 billion cubic feet in 1946 to 308 billion in 1947 and to 292 billion 
in 1948. The principal declines compared with 1947 were about 8 
billion cubic fcet in the East Coast district and 5 billion in the Texas 
Gulf district. 


Production of still gas in the United States, 1946-48, by districts ! 


1946 1947 1948 3 
A Equiva- Equiva- Equiva- 
District Millions | lent, in | Millions | lent, in | Millions | lent, in 
of cubic thou- of cubic thou- of cubic thou- 
feet sands of feet sands of feet sands of 
barrels barrels barrels 
East Coast Ts ees 45, 688 12, 691 42. 084 11, 690 34, 168 9. 491 
Appalachian..__._.......----------------- 12. 370 3. 436 12, 301 3.417 10. 879 3, 022 
Indiana, Illinois, Kentucky, etc... 60, S37 16, 599 56, 088 15, 580 56, 117 15, 553 
Oklahoma, Kansas, Missouri, et... 24, 235 6,732 23, 951 6, 653 23, 360 6, 459 
Texas Inland. nica aaa 15, 725 4, 368 14, 609 4, 058 14, 526 A. (35 
Texas Gulf Coast ooo 83. 142 23. 095 87, 192 24, 220 82, 087 22. ND 
Louisiana Gulf Coast ooo 22, 363 6, 212 20, 259 5, 036 20, 642 5, 734 
Arkansas, Louisiana Inland, Mississippi, 
CLC gs ce TU EE 4, 759 1, 322 5, 252 1, 459 5, 198 1, 444 
Rocky Mountain... 7, 693 2, 137 7, 956 2, 210 8, 039 223 
Caloris: cost a 40, 478 11, 244 38, 308 10, 641 37,156 10, 321 


1 Conversion factor: 3,600 cubic feet to the barrel. 
` 3 Subject to revision. 


Miscellaneous Finished Oils.— The annual survey of miscellaneous 
finished oils produced at petroleum refineries was resumed for 1948, 
after a lapse since 1943. Liquefied gases have been omitted from the 
1948 survey because these materials are now reported separately on 
a monthly basis. 

Other oils classified in the miscellaneous group in 1943 amounted to 
3,381,000 barrels. The comparable total for 1948 increased to 6,- 
188,000 barrels. 

The refinery output by classes is shown for 1948. "The difference 
between the refinery production shown in this table, in comparison 
with other published production figures for the year, is due to reclassi- 
fication of products. 
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Production of miscellaneous finished oils in the United States in 1948, by districts 
and classes 


[Thousands of barrels] 


Petro- | Absorp- | Medici- | Special- Sol- 
District latum | tion oil | nal oil ties vents Other | Total 

ANA AA 51 12 88 228 70 AA 449 
Appalachian. oo 156 ¡A 8 29 93 296 
Indiana, Illinois, Kentucky, etc........ y. Nace ee PENES RUE 793 |.......- 124 996 
Oklahoma, Kansas, Missouri, etc....... 444 1 NC 25 21 452 977 
Texas Itland A 21 229 ii cae cte 50 EEN 922 1, 222 
Texas Gulf Coast. .......... ..- ll l.l. 201 146 |..... BERN 40 93 148 628 
Louisiana Gulf Coast.. ..--------------|-------- y A DE De 86 87 
Arkansas, Louisiana Inland, Mississippi.|........ I4] |o eese A . 19 3 163 
a A LAIN 226 oe oe AA A A AA 82 82 
DAA A A EE 40 705 last 543 1, 288 

Tots a OCS a ee SR Re 952 574 128 1, 849 232 | 2,453 | !0,188 


! Difference between the refinery output of other finished products and this total is due to reclassification 


of products. 
INTERCOASTAL SHIPMENTS ? 


Shipments of mineral oils, crude and refined, from Gulf coast ports 
to east coast ports were 10 percent larger in 1948 than in 1947. Crude 
petroleum was the largest single item in these shipments; it constituted 
35 percent of the total shipments i in 1948, compared with 38 percent 
in 1947. Gasoline occupied second place in importance; shipments 
constituted 26 percent of the whole, both in 1947 and in 1948. With 
the exception of crude-petroleum shipments, which remained virtuall 
level from 1947 to 1948, shipments of mineral oils from the Gulf 
coast to the east coast were appreciably larger in 1948 than in 1947. 


Mineral oils, crude and refined, shipped commercially from Gulf-coast to east-coast 
ports of the United States, 1947-48, by classes ! 


[Thousands of barrels] 


Year and class | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 


— — a | eee | — | M |———— | eres A | ee | ee | oe | 


1947 


Crude petroleum.. 
Gasoline.......... 


16, 378/13, 702 16, 383/15, 8868:16, 909/18, 635 18, 953118, 202115, 142,15, 467116, 837/14, 6661197, 322 
10, 557| 8, 584 11, 029 10, 156,10, 619/11, 397,12, 275|11, 519,11, 556/12, 015,11, 842,11, 048,132, 630 
3, 984) 3, 486| 2, 819; 2, 757| 2, 081 2, 479| 2, 542 2, 567| 1,671| 2, 759 2, 907 4, 110| 34, 222 
9, 648| 9, 188, 7, 756 6,013 4, TH 5,071, 4, 494| 5, 340) 5, 699, 5, 132| 7, 239/10, 109, 80, 533 
Residual fuel oil... 5, 060) 4, 613) 4, 740, 5, 389, 4,433) 4, 818| 4, 507| 5,077| 4, 480 5, 019 5, 514| 7, 539| 61, 189 
Lubricating oil....| 666|  469| 640)  493|  853| 580! 740) 478! 592, 483) 617| 678) 7,289 
Miscellaneous oils. 208,  235| 202 239, 339| 242) 265| 534| 215| 251 201 340, 3,271 


Total. ......|46, 501/40, 277,13, 569,40, 915,40, 118/43, 222,43, 779/43, 807,39, 385/41, 126,45, 267/48, 490,516, 456 

1948 
Crude petroleum..]17, 257/15. 862/19, 044/17, 460 18, 748/17, 688/15, 859115, 365/15, 501/15, 070/15, 856 13, 053;196, 763 
Gasoline. ...------ 10, 263 10, 106/11, 883,13, 537,13, 8657|12, 799/12, 044 12, 795'11, 666 11, 471 12, 779 111, 890,145, 790 
Kerosine.......... 4, 763| 3, 562 3, WO} 3, 592| 3, 067| 2, 576, 3,751) 2, 524 2, 531| 2, 444| 3, 787 3, 923| 40, 020 


Distillate fuel oll. . 13, 471/11, 906 10, 512 7, 117| 7,061| 7,821| 4, 740 7, 194) 5, 903; 6, 865| 9, 618 10, 101/102, 609 
Residual fuel oil...| 6, 499| 6,052| 6,753| 5, 392] 6, 280| 4, 976) 5, 233| 4, 959| 4,068) 5, 671| 5, 913| 6, 866| 68, 662 
Lubricating oil....| 821 500; 6831 679) 8501 542) 535| 662| 468|  634|  704| 838| 7,657 
Miscellaneous oils. 303} 310) 369| 242| 332| 610) 430) 536; 3405| GON 237| 305] 4,524 


Total.......|53, 377/48, 298/52, 74448, 019/49, 736/47, 012/43, 492/44, 035/40, 542/42, 600/48, 894/47, 276,566, 025 


1 Oil and Gas Division, U. 8. Department of the Interior. 


3 By A. H. Redfleld, Petroleum Economies Branch, Bure au of Mines. 
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FOREIGN TRADE ? 
IMPORTS 


Imports of mineral oils, crude and refined, into continental United 
States increased 18 percent from 1947 to 1948. They constituted 
7 percent of the total new supply in continental United States in 
1947 and 8 percent in 1948. For the first year since 1922, total 
imports of mineral oils exceeded total exports. 

Crude petroleum, distillate fuel oil, and residual fuel oil together 
made up 98 percent of the total mineral-oil imports into continental 
United States,. both in 1947 and in 1948. Venezuela supplied 50 
percent of the total imports into all the United States both in 1947 
and 1948; the Netherlands Antilles 34 percent in 1947 and 30 percent 
in 1948; Colombia 7 percent in 1947 and 5 percent in 1948; and Mexico 
7 percent in 1947 and 3 percent in 1948. A new source of supply 
has been found in the Middle East; the countries surrounding the 
Persian Gulf furnished 2 percent of the total in 1947 and 12 percent 
in 1948. 


Mineral oils, crude and refined, imported into continental United States, 1947-48, 
by months! 


[ Thousands of barrels] 


Year and class | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 


— |.———M | — |L— 1————— | — | M 1M 1 MM | — | ne | 


1947 


Crude petroleum..| 7, 763| 8, 444| 9, 263| 7, 276| 8, 703, 7, 628| 7, 294| 8, 242| 8, 658| 7, 761| 7, 688| 8, 812| 97, 532 
Refined products: 
Gasoline, fin- 
lied occ aane A E E, A 101|...... 102 15|...... 18| 122 358 


01l.............|  543| 406) 365| 215| 386| 285| 129| $372, 234| 474| 474| 312| 4,175 
Residual fuel oil.| 5, 390| 5, 003, 5, 383] 5, a5 4, e SE 4,030} 3, 186; 3, 516| 3, 879| 4, 996! 5, 590 ge 
7 8 5 l 


Lubricating oil.. Ao. Y OS EH E E 
gi ii: A AA, A ue AN ou A lessons y AA ER 4 
Asphnalt......... 9, 118 66) 121 165 68| 175) 144 56, 109|...... 68; 1,159 
Unfinished olls, 
other........ 98 61 327 112; 267| 261 289 20 80| 101 131 32| 1,879 
Total. .......-.[13, 970/14, 040/15, 409/13, 189/14, 328/11, 339/11, 918,12, 067/12, 560/12, 324,13, 307/14, 938,159, 389 
1948 1 


Crude petroleum..| 8, 427| 8, 354| 8, 682| 9, 757/10, 203) 9, 749 11, 478/10, 883/11, 428/12, 572/12, 923/14, 547,129, 093 


Ished.......... 17|.....- A aaa casei eee dct sect 194 18 18 302 
Kerosine........|......|...--- 1 E E E, A VE, PO Ge, EE 135 
Distillate fuel 

enger 107| 585| 322 71 466| 412 66 : | EERS 270] 23 111 2,546 
Residual fuel oil.| 5,093} 5, 454| 5, 205| 4, 686! 3, 734| 3, 574| 4, 123| 4, 453| 4, 332| 3, 106) 4,112) 5, 289) 53, 161 
Lübricatihg WE E A A [oc edna A ned A A A VE, A 101 101 
Paraffin wax.... 5 4 4 2 3 3 3 "MEE TOME A EE 27 
Aspbhalt......... 68 98) 108) 234 1 221 133 68} 228) 117 26| 1,362 
Unfinished oils, 

other........ 197| 177| 147| 181 82 21 12 5 2 78 75 5 962 

Total......... 13, 906,14, 642.14, 648/14, 805/14, 812,13, 760,15, 903/15, 480/15, 830/16, 448/17, 478/19, 997/187, 709 


! Imports of crude as reported to Bureau of Mines; imports of refined products compiled from records of 
thi S. Department of Commerce; figures may differ slightly from those used throughout other sections of 
s report. 
3 Subject to revision. 


3 By A. H. Redfield, Petroleum Economics Branch, Bureau of Mines. 
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Of the crude petroleum imported into continental United States, 
Venezuela furnished 77 percent of the total in 1947 and 69 percent in 
1948; Netherlands Antilles 5 percent in 1947 and 4 percent in 1948; 
Colombia 11 percent in 1947 and 7 percent in 1948; and Mexico less 
than 6 percent in 1947 and less than 3 percent in 1948. The most 
significant change was in imports from the Middle East. Countries 
of the Persian Gulf which supplied less than 0.5 percent of the total 
in 1947 furnished 18 percent of the whole in 1948. 

The Netherlands Antilles provided 90 percent of the residual fuel 
oil imported into continental United States and the noncontiguous 
Territories in 1947 and 94 percent in 1948. Mexico and Caribbean 
countries furnished an additional 2 percent in 1948, and the Middle 
East 3 percent. 

Caribbean countries and Mexico, which had shipped 97 percent of 
the distillate fuel oil received in continental United States and the 
noncontiguous Territories in 1947, accounted for 76 percent of such 
imports in 1948. Middle Eastern countries, which had supplied 
3 percent of the total distillate imports in 1947, furnished 24 percent 
in 1948. 

EXPORTS 


Continental United States in 1948 ceased to be & net exporter of 
mineral oils. The excess of all petroleum exports over all petroleum 
imports—5 million barrels in 1947— was replaced in 1948 by an excess 
of imports totaling 53 million barrels, as more crude petroleum was 
imported and exports were restricted by Federal license and the gen- 
eral shortage of dollar credits in foreign countries. In refined oils, 
however, with the exception of residual fuel oil, more was exported 
than imported ; but the excess of exports was reduced from 56 million 
barrels in 1947 to 36 million barrels in 1948. 

Exports and Territorial shipments of crude petroleum decreased 14 
percent from 1947 to 1948. Shipments to the: major consumers were 
reduced in 1948. Canada received 84 percent of the exports both 
in 1947 and in 1948. France received 9 percent of the total in 1947 
&nd 8 percent in 1948. Cuba and Argentina obtained somewhat 
larger shipments in 1948 than in 1947. 

mees and Territorial shipments of refined oils were 19 percent 
lower in 1948 than in 1947. Shipments to Europe, Australasia, and 
the noncontiguous Territories were considerably decreased. The 
only exception to the general trend was in outward shipments to other 
^ ër American countries, notably to Canada and the Netherlands 

ntilles. 

Outward shipments of motor fuel were 26 percent lower in 1948 
than in 1947. There was a notable shift from 1947 to 1948 in the 
destinations of motor fuel shipped out of continental United States. 
Europe, which took 48 percent of the total in 1947, received only 36 

ercent of the reduced shipments of 1948. On the other hand, other 

orth American countries, notably Canada, accounted for 41 percent 
of the outward shipments of motor fuel in 1948 compared with 24 
percent in 1947. 

Exports and Territorial shipments of kerosine were 53 percent less 
in 1948 than in 1947. The principal decreases were in exports to 
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other North American countries, notably Canada, and to Europe, 
especially the United Kingdom. 

Distillate fuel oil exported and shipped to noncontiguous Territories 
declined 27 percent from 1947 to 1948. Europe, the principal foreign 
market for distillate fuel oil, took 46 percent less in 1948 than in 1947. 
Exports to the Netherlands Antilles and to smaller North American 
countries counteracted the general decline in shipments to the major 
North American consumers. 

On the other hand, residual fuel oil exported and shipped to non- 
contiguous Territories increased 18 percent from 1947 to 1948. 
Increased deliveries to Canada, Cuba, and the Canal Zone raised these 
exports to North America 48 percent in 1948 over 1947. Europe 
decreased its receipts in 1948 to 43 percent of those in 1947. 

Exports and Territorial shipments of lubricating oils decreased 9 
percent from 1947 to 1948. The chief decrease was in exports to 
Oceania, which were 39 percent less in 1948 than in 1947. In spite 
of greater imports by the United Kingdom, the Netherlands, Spain, 
Portugal, and Switzerland, Europe as a whole took 3 percent less of 
lubricating oils from the United States 


Crude petroleum exported from the United States, 1940-48, by countries, in 
thousands of barrels 


[U. S. Department of Commerce] 


Country of destination 1940 1941 1942 1943 1944 1945 1946 1947 1948 


Argentina....--------------- 779 423 ER: AA E 70 724 | 1,052 1, 417 
Australía................-.- 9 7 a El EE, EE EE d et GE WEE 
Belgium and Luxembourg..|........ E BE Ge EE E Lp LM KEE, EE 
AA ES 250 273 69 2 1 75 282 68 |.......- 
British East Africa. .....-..|.-..----|.------- (1) 1 AN D IN A A EM 
Canada.............-....... 28,778 | 26,516 | 33, 753 | 41, 942 | 33,738 | 32,841 | 36,595 | 39,058 | 33, 298 
A A WE 18 ERA l (1) ti B. Weer AA 
China EE ME |: EE E GE (1 (1) (D. AAA 
kwantumng. 844 Cl A PA E, AS A. GEES 
o IA AA ie ses 2 85 (1) (!) (1) ON et, E AA 
RT O ae ae 822 | 1,219 825 791 574 824 | 1,158 | 1,354 | 1,498 
RN AP A A A PO AA TA (0 | 49 |... 
EgYDU.. A cecc2cs sedes DOVER PETS (1) 6 5 (1) (D^ E AAA 
A EE SI A naues PRO AA 2,305 | 4,358 2, 991 
Gold Coast AA PA A (1) dile (1) Ch NA PE VOD 
A GE E O) 3 AA CH GE Oe Y PA EE 
AAA A L4) ES AA A eae EE LN PA A 
Japanes coc sts o RT Op A E O AO A PO PO EE 
Mexico... 349 195 103 65 60 102 101 62 
New Zealand............... (0) aes ee (!) dips ec (Dos o: nene GE 
Portugal...................- 531 69 |........ (1) (1) 1 EA SE E, EE 
Sweden... LC E AE A 104 87 () lo... 
Thailand. .................- Ul EE AS, secs EE ME A AA 
Union of South Africa. .....|........|..-....- (1) 1 (1) A D EA EE 
United Kingdom........... 533 238 598 485 421 | 1,234 | 1,233 299 471 
Other countries............. 64 7 14 11 3 72 9 il sto ss 
Totals---------------- 51, 495 | 34, 484 | 35, 660 | 43,313 | 34,802 | 35, 353 | 42, 574 | 46,356 | 39, 737 


1 Less than 1,000 barrels. 
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Mineral oils, crude and refined, shipped from continental United States, including 
shipments to noncontiguous Territories, 1947-48, by classes and months ! 


Year and class 


1947 
Crude petroleum.. 


Refined products: 

Motor fuel 3__... 
Kerosine. ....... 
Distilled fuel oil. 
Residual fuel oil. 
Lubricating oil... 
Paraffin wax.... 


Asphalt MEINE 
oila -.........- 
Total refined.. 


Total crude 
and refined.- 


19483 
Crude petroleum.. 


Refined products: 
Motor fuel 2_._... 
Kerosine. ....... 
Distillate fuel oil 
Residual fuel oil. 
Lubricating oil.. 
WBX.... 


oils............ 


Total crude 
and refined.. 


[Thousands of barrels] 


Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 


eee TN | —ááá——À | mÀ— M | —ÁÀ | eee, |— | — M | —M À | | eem 


— |——— | —— | | —————— | ee | L——— | ef | | ————— | ————— 
IZ |IL———IL———II——— ILL | I I——————— |I I -————— 


3, 268| 5, 035| 4, 531| 3, 862| 3, 700| 4, 424| 4,327) 3, 889 IE udo 3, 921 ir 47, 449 


439| 949] 1,079| 958! 23 703, 771| 350| 515 406| "ug 7,252 
1, 069| 1, 992| 2,358! 3, 246| 2, 347| 2,385| 3, 561| 3, 274| 3, 357 3, 239 1, 934| 1,115] 29, 577 
oul 1,015|  776| 1,112| 893| 1,041] 844| 9451 1,020] ol 545| Gul 10, 623 
1,123| 1, 269] 1,294| 1, 253| 1,372, 1,355| 1,318| 1,117]  908| 1,096, 979| 1,148| 14, 262 


195} 183 234) 228; 209| 213| 195| 155| 126| 161| 150| 139| 2,188 


o a ns MM ls qL—————————— I L————— | Ä eek I ILI————— _ eee 


10, 039/13, 519/14, 010/15, 247|14, 312/14, 568/16, 790/14, 491/13, 874/13, 893/12, 181,11, 523/164, 477 


2, 992| 2, 626| 3, 138| 3, 538| 3, 362/43, 419| 3, 661| 4, 078| 3, 362| 3, 404| 3, 192| 3, 068) 39, 840 


———— A [| —————— | L————— |———— 4 -———|d———— —1———— | ———— | | L—————i—————— I o — 
Po IL—————— LI————— IIL———— I LI—————— |IL—Á————— |LIILM—————IIL———— ILI—————L————— I I————IIL———— 


2, 315| 1, 736| 2, 613| 3, 655| 3, 644| 3,377| 4, 332| 3, 354| 3, 300 2,905 2, 913 3, 266| 37, 410 
228) 198 336| 131]  549| 203 38 374| 286 
1, 933| 1,340| 1,767| 1,914] 2,456| 2, 258| 2, 486] 2,167 1,370 1,510 1, 336| 1, 271| 21, 808 


440| "ol | 765| 1,297| 929, 1, 169| 1, 279| 1,459| 1,227| 1,328| '901| 1,047| 12, 539 
1,040| 1,151| 1,041| 1,151| 1,155| 1,303| 1,148] 987| 1,141|  980| 740| 1,153| 12, 990 
94 79| "10 80 a 7| 994 


9, 625| 8, 272/10, 190/12, 286/12, 571/12, 354/13, 931/13, 014/11, 235/10, 905| 9, 824/10, 747/134, 954 


1 Compiled from records of U. S. Department of Commerce; figures may differ slightly from those used 
throughout other sections of this report. 

3 Includes benzol, natural gasoline, and antiknock compounds. 

3 Subject to revision. 
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WORLD PRODUCTION 


The steadily growing demand for petroleum products in all parts of 
the world was reflected in an increase of 13 percent in production of 
crude E from 1947 to 1948, as far as these totals can be cal- 
culated from incomplete data. The Western Hemisphere supplied 
81 percent of the total in 1947 and 78 percent in 1948. The United 
States alone furnished 61 percent of the world output in 1947 and 
59 percent in 1948. Venezuela, the second-largest producing country, 
supplied 14 percent of the total both in 1947 and in 1948. The Middle 
East (Bahrein Island, Iran, Iraq, Kuwait, Saudi Arabia, and Egypt) 
increased its share in the world output from 10 percent in 1947 to 
13 percent in 1948. 

The United States raised its production 9 percent from 1947 to 1948. 
Canada had a high proportional increase in the same period—57 per- 
cent. Mexico's production was 4 percent larger in 1948 than in 1947. 
Trinidad produced 2 percent less in 1948 than in 1947. 

Venezuela was chiefly responsible for the increase of 12 percent in 
South America from 1947 to 1948. Increases in the other South 
American countries were large in proportion but small in quantity. 

Western Europe also showed a pattern of recovery and new devel- 
opment as well. Petroleum production in Germany was 10 percent 
larger in 1948 than in 1947. The Netherlands, a comparative new- 
comer in petroleum production, obtained from the Schoonebeek field 
133 percent more oil in 1948 than in 1947. Austria, however, pro- 
duced 2 percent less petroleum in 1948 than in 1947. 

For eastern Europe exact statistical data are gencrally lacking. 
The best estimates that can be made at this time indicate that the 
U. S. S. R. increased its production 16 percent from 1947 to 1948. 
Rumanian output was 8 percent larger in 1948 than in 1947. Hun- 

y, however, produced 18 percent less petroleum in 1948 than in 
1947. But Poland increased its small petroleum production 5 percent 
from 1947 to 1948. 

The most spectacular gains in petroleum production were in the 
Middle East. This group of six countries increased its output 36 
percent from 1947 to 1948. The Burghan field in Kuwait produced 
nearly three times as much in 1948 an in 1947. In Saudi Arabia the 
output of the Abqaiq field doubled from 1947 to 1948, so that the 

roduction of the country was 59 percent larger in 1948 than in 1947. 
Ka with its production virtually controlled at the source, expanded 
its output 23 percent to meet the rising demand for petroleum prod- 
ucts. In contrast, Iraq, in consequence of closing of the Haifa re- 
finery and suspension of pipe-line shipments to Palestine in April 
1948, reduced its production of crude 27 percent from 1947 to 1948. 
In Egypt the new Sudr field was chiefly responsible for a 55-percent 
increase in crude production from 1947 to 1948. 

Eastern Asia showed a general pattern of recovery from war dam- 
ages and political unrest. Indonesia nearly quadrupled in 1948 the 
diminished production of 1947, but still attained little more than half 
of its 1939 output. In British Borneo increased production in the 
Seria field of Brunei in particular boosted the output 55 percent from 
1947 to 1948. 
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World production of crude petroleum, 1942-48, by countries, in thousands of barrels 


Country 


North America: 


Barbados... ...--—-------- 


Austria ...........-.....-- 
Czechoslovakia............- 


United ‘Kingdom ae M 
Other Kurotpnet 


Total Europe ?........... 


Asia: 


Saudi Arabig ----------- 
U. 8. 8. R.: Sakhalin 4...... 


Total Aaia"? 22. - 


1 Less than 500 barrels. 


2 Natural naphtha and gas oil, 


3 Estimate. 
4 Data represents Trianon Hungary after October * Includes New Quinea. 
944 


$ Data not available. 


(Compiled by B. B. Mitchell] 


1942 1943 1946 1947 1948 
2 1 Q) (1) 

10, 365 10, 052 7, 586 7, 692 12, 098 
151 1 269 300 159 
34, 815 35, 163 49, 235 56, 284 58, 508 
069 21, 20, 233 20, 521 20, 111 
1, 386, 645 |1, 505, 613 733, 939 |1, 856, 987 | 2, 016, 282 
1, 454, 047 |1, 572, 322 |1, 748, 455 811, 263 |1, 941, 784 | 2, 107, 158 
2, 704 27, 714 20, 604 21, 846 23, 734 
308 363 377 464 
33 48 67 97 144 
10, 487 13, 261 22 118 24, 794 23, 702 
278 2, 315 2, 323 2, 282 2, 563 
13, 629 14, 654 12, 468 12, 764 14, 069 
147, 675 177, 631 388, 486 | 434, 905 490, 015 
198,114 | 235, 957 446, 429 | 497, 065 554, 781 
], 601 1, 001 3 1,000 3 1, 800 3 1, 400 
5, 899 7, 478 , 734 6, 285 6, 149 
271 3 200 196 210 204 
483 3 356 367 363 370 
5, 191 4, 97 4, 539 4, 035 4, 446 
5, 037 6, 347 5, 146 4, 330 3, 542 
101 375 82 80 70 
A (1) 435 1, 478 3, 444 
2, 794 3 3, 500 860 951 3 1,000 
42, 094 39, 182 31, 434 28, 552 30, 868 
227,470 | 200, 750 157,673 | 187, 463 218, 000 
605 839 412 351 323 
10 10 400 365 365 


———— — | —ÓÓ | ——————— ————— —Ó—ÁM | ———————— bass mees 


————— |————— a—————— — d ——————Ó | ——————— M | ————— ——— | ———— ———— 
—————— oe | ee es | ee | eee | 


2, 500 1, 000 15 59 0 
340 447 513 378 533 

48 38 16 18 318 

2, 792 2. 735 2, 193 1, 533 1, 742 
24,000 | 48, 294 100 8,020 | (at. 910 
256 | 74,612 146, 819 | 154,998 | 190,395 
19,726 | 24,848 35,665 | 35,834 26, 115 
1, 652 1, 727 1, 343 1, 276 1,12 
A AA AA a 58,931 | 16,225 46, 098 
(°) (°) (°) 330 490 
33,000 | *4,500 2,050 | 12,970 20, 120 
4, 530 4, 868 50,944 | 89,852 | 142853 
4, 000 5, 000 6, 000 7, 000 7, 000 
141,085 | 174,641 270, 599 | 337,904 | 479,061 
8, 275 8, 953 9, 070 8, 627 13, 398 
41 39 20 23 102 

8, 316 8, 992 9, 090 8, 650 13, 500 

2 2 2 2 


=== AN == | eege Y === 2 


: Beginning in 1945, postwar borders. 
1 U. 8. S. R. in Asia (except Sakhalin) included 
with U. S. S. R. in Europe. 


* Included with India. 


Phosphate Rock 


By BERTRAND L. JOHNSON AN» E. M. TUCKER 


GENERAL SUMMARY 


INED KE of phosphate rock in the United States made 

a new high record in 1948, according to the reports submitted 

by producers to the Bureau of Mines; the total reached 9,388,160 

long tons, more than a quarter of a million tons above the 1947 record 

i Of this, 7,184,297 tons were mined in Florida, over 800,000 

tons more than in 1947; 1,499,547 tons in Tennessee, only slightly 

more than in 1947; and only 704,316 tons in the Western States, 
about half a million tons less than in the previous year. 

Sales decreased from 9,027,030 tons in 1947 to 8,668,769 tons in 

1948 (see fig. 1), and the increase in Florida failed to counterbalance 


FIGUBE 1.—Marketod production of domestic phosphate rock, 1900-48. 
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the large decrease in sales of Western States rock. The total value of 
the phosphate rock sold or used rose to $50,501,598 in 1948, nearly 
$4,000,000 above the 1947 level. The P.O; content of the rock sold 
or used in 1948 declined from the record high of 1947 (2,903,082 tons) 
to 2,810,206 tons in 1948. Imports increased both in quantity and 
value. Exports were less in 1948 by over 600,000 tons in quantity 
and about $3,000,000 in value. Apparent domestic consump- 
tion increased to 7,700,081 long tons in 1948. Stocks rose sharply to 
1,819,000 tons at the end of 1948, due chiefly to a large increase to 
those in Florida. 

The Congress passed a law in June 1948 that increased the maximum 
acreage of phosphate leases on public lands that can be held within a 
State from 2,560 to 5,120 acres and fixed the national maximum 
holding at 10,240 acres. 


Salient statistics of the phosphate-rock industry in the United States, 1947-48 


1947 1948 
Long tons Valuc at mines Long tons Value at mines 
P:01 Aver- Pati Aver- 
Rock content Total age Rock content Total age 
Production (mined). . | 5 9, 110, 989, $ 2, 938, 432 () (1) (9,388, 160/3, 035, 108 () (") 
Sold or used by pro- 
ducers: 
Florida: 
Land pebble...... 6,314,077| 2,108, 702, $31,975,858} $5. 06/6, 421, 72512, 155, 037/$37, 070,381| $5.77 
Soft rock. ........ 88, 620 17, 976 326, 064 3.68|  69,335| 13,992 293, 927 4.24 
Hard rock........ 79, 330 28, 850 618, 330 7.79} 48,198) 17,404 368, 586 7. 65 
Total Florida...| 6, 482,027} 2,155,528} 32, 920, 242 5. 08/6, 539, 258/2, 186, 433] 37, 732, 894 5.77 
Tennessee ?......... 3 1,411, 884| 2399, 583| 27,770,000) 25.51|1,307,507| 369,612| 8, 231, 251 6. 30 
Idaho $............. 3845, 045| 5257, 186| 54,077,885] 54.83| 434,375| 131,284) 2,122, 089 4. 89 
Montana........... 236, 229 74,713} 51,571,117| *6.65| 248, 683 78,421; 1,720, 254 6.92 
Weoming. 51, 845 16, 072 290, 484 5.60] 138,946| 44,456 695, 110 5. 00 
Total United 
States. ....... 5 9, 027, 030} $ 2, 903, 082| § 46, 638, 837| 3 5. 17/8, 668, 769|2, 810, 206) 50, 501, 598 5.83 
Imports 8............. 43, 477 (1) 505, 840 11. 63 48, 104 (1) 608, 932 12. 66 
Exports ?............. 1, 644, 723 (0) $9,165,330| $ 5. 57/1, 016, 792 (!) 6, 144, 298 6. 04 


——— | ———————— | —————9 | | ————— 


Apparent con- 
sumption 5....... 87, 425, 784 (D- e PA, adsain 7, 700, 081 (D. IA BE 


——— ——————— E EA E A | ee 
Eege SS e | | A, AS A Eed ee 


Stocks ín producers' 
hands, Dec. 31: 


Florida, 518, 000 170, 000 (1) (1) 1, 145, 000} 376, 000 (1) (1) 
Tennessee 239... 403, 000 112, 000 () (!) 582, 000| 159, 000 e) (1) 
Western States..... 3 206, 000 * 60, 000 (1) O) 92, 000| 28,000 1 () 

Total stocks....| 8 1,127,000)  * 342, 000 (1) ( 11,819,000] 563,000 (1) (0) 


! Data not available. 

? Includes sintered matrix. 

3 Includes small quantity from Virginia. 

* Includes Utah, 

5 Revised figure. 

* Market value (or príce) at port of shipment and time of exportation to the United States 

' Exports as Md pice by producers. 

$ Quantity sold or used by producers plus imports minus exports. 

* Includes brown-rock matrix of sinter grade, sintered brown rock, blue rock, and some matrix of washer 


grade. 
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Several general papers relating to the phosphate-rock industry have 
been published recently.! 


PRODUCTION 


Mined production in the United States in 1948 bettered the record 
high production of 1947 by 277,171 long tons. The new record of 
9,388,160 long tons was made as a result of an increase of over 800,000 
tons in Florida and in spite of & decrease of over 500,000 tons in “the 
mined production of the Western States. Phosphate rock was mined 
in 1948 in Florida, Tennessee, Idaho, Montana, Utah, and Wyoming. 


Phosphate rock mined in the United States, 1939—48, by States, in long tons 


Western | United Tennes- | Western | United 
States States Year | Florida | * ¿61 States | States 


Ll is | nen E (E _0 EE 0 QEERÍ d 


Florida | Tennes- 


1939..... 139, 040} 3, 987,970 || 1944..... 3. 486, 482| 1, 413, 246| 300, 274| 5, 200, 002 

1940. .... 164. 570| 4, 068, 077 || 1945..... 3, 814, 935| 1, 260, 849| — 323, 955| 5,399, 739 

1941..... 203, 216| 4, 922, 183,|| 1946. .... 5, 280, 402| 1,316,107} 572, 330| 7, 168, 839 

1942. .... : 266, 273| 4,818, 938 || 1947..... 6. 381, 282| 1, 489, 980/31, 239, 727/79, 110, 989 
— 227, 294| 5, 369, 967 xus A 1, 499, i 


3 Includes small quantity of apatite from Virginia (none produced in 1948) and in 1939-43 some matrix 
of washer grade. 
1 Revised figure. 


SALES 


A marked decline occurred in 1948 in the quantity of phosphate 
rock sold or used by producers—from 9,027,030 long tons in 1947 to 
8,668,769 tons in 1948, a drop of 358,261 tons, owing largely to the 
sharp drop in sales of Ídaho phosphate rock. The total value of the 
sales in 1948, as reported by the producers, was $50,501,598, nearly 
$4,000,000 greater than in 1947. 


Phosphate rock sold or used by producers in the United States, 1944—48 


Value at mines Value at mines 
Long tons |—————————— Long tons 


Year 
Total Average Total Average 


1944... 5.376, 643 | $20,856, 429 .88 || 1947.......... 1 9,027, 030 | 1 $46, 638, 837 1 $5.17 
1945.......... 5, 806, 723 23, 951, 077 . 12 || 1948.......... B, 668, 709 50, 501, 598 5. 83 
1916.......... 6, 860, 713 31, 043, 821 


1 Revised figure. 


1 Skeen, J. R., Furnace Phosphorus: Chem. & Eng. News, vol. 26, No. 33, Aug. 16, 1948, pp. 2436-37. 
Chemical Engineering, vol. 55, No. 8, August 1948, p. 300. 
Oil, Paint and Drug eporter, U. 8. Acts to Ease Phosphate Shortage: Vol. 154, No. 10, Sept. 6, 1948, pp. 


"Barth, T. F. W., Geochemical Cycle of Fluorine: Jour. Geol., vol. 55, No. 5, 1947, pp. 420-427. 

Jacob, K. D., Phosphate Fertilizer Progress: Fertilizer Rev., vol. 23, No. 1, January- -February 1948, pp. 
3-9, 19-20 

Lang, A. E Rock Phosphate for Direct Application: Fertilizer Rev., vol. 23, No. 6, November-December 
1948, pp. 9- 
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The following table shows the sales of phosphate rock, by grades, 
for 1947 and 1948. ` 


Phosphate rock sold or used by producers in the United States, 1947-48, by 
grades and States 


Florida Tennessee ? Western States |Total United States 


Grades—B. P. L.! content 


(percent) Long 
tons 
1917 
Below 60...........-.-...... 9| Q) 838, 916 9 
60 to 66........ MEME 4 274,148) 424 4589, 518 7 
68 basis, 66 minimum........ 4 196, 685 417 4 982, 929 41 
70 minimum..........-...... 4 129, 504 412| 11,297, 093 414 
72 minimum... .............. 4 39], 450 435| 42,058, 324 23 
75 basis, 74 minimum........ 82, 038 7| 2,364,101 26 
E 76 Doea DONIS l, (3) 839, 295 9 
Above 85 (apatite) .....-.---.. 
Undistributed .. .. .... -----.- 54, 633 5 56, 854 1 
= Total EA 41,133, 119 100| 49, 027, 030 100 
1948 
Below 60.............-...... 3,108) (3) 632, 270 7 
GD 10 A VE EE 192, 527 2 699, 360 8 


70 minimum................. 338, 498 41{ 1,427,707 16 
72 minimum .........-....... CERE E 1, 231, 699 14 
75 basis, 74 minimum........| 2,802,851] 43) | O24) (8) |............]......- 2, 803, 775 33 
77 basis, 76 minimnum........ 926, 990] ^ E nre [eR e 926, 990 11 
Above 85 (apatite)........... pur cM ce uv: e See E, E 
Unditributed AA A A]. 4H  G PR Imus 4| C) 
"Total. ...-------------- 822, 004 100| 8,068,769 100 


1 Bone phosphate of lime. 

2 Includes a small quantity from Virginia in 1947. 
3 Less than 0.5 percent. 

* Revised figure. 


CONSUMPTION AND USES 


The apparent consumption of phosphate rock in the United States 
in 1948 increased to 7,700,081 long tons from 7,425,784 tons (revised 
figure) in 1947, an increase of a little over 250,000 tons. 


Apperent consumption! of phosphate rock in the United States, 1944-48, in 


long tons 
Year Long tons Year Long tons 
jor TEES 5.061, 024.1] 1917 Lco oe Coca eR EAR E EE TES 3 7, 425, 784 
[ME une cu n ke a 5:457 048 e EEN 7, 700, 081 
A ceeded Merce atest 6, 221, 525 


1 Quantity sold or used by producers plus imports minus exports. 
1 Revised figure. 


PHOSPHATE ROCK 1027 


Data on sales of phosphate rock by uses in 1947 and 1948 are shown 
in the accompanying table. 


Phosphate rock sold or used by producers in the United States, 1947-48, by 
uses and States 


Florida Tennessee ! Western States er 
s 

Uses Per- Per- Per- Per- 
Long tons ru Long tons e Long tons oM Long tons n 
total total total total 

1947 

Domestic: 
Buperphosphates. ......... 4, 842, 304 75| 275, 488 20 3 249, 874 222| 35,307,666 3 60 


Phosphates, phosphoric 
acid, phosphorus, ferro- 


phosphorus. ............. 327, 151 b| 799,422 57 8,035 1| 1,134,008 13 
Direct application tosoll...| 485, 517 7| 278,280 20 328| (3) 764,125 9 
Fertilizer filler............. 18,006| (3) 19, 627 Ic soit ot 37,633. (3) 
Stock and poultry feed.... 36, 496 1 3.1321 (3) EE, EE 40,228| (3) 
Undistributed 4... .]...--. 35, 335 2 2,712| (3) 38,047| (3) 

Exports 5........... 2. ll... 772, 553 I9 AA 3 872, 170 277| 21,644,723 318 
Total. 6, 482, 027 100| 1, 411, 884 100| 31,133,119 100| 3 9,027,030 100 
1948 
Domestic: 
£uperphosphates. ......... 5, 117, 520 78| 231,654 18 315, 764 38| 5,664, 938 65 


Phosphates, phosphoric 
acid, phosphorus ferro- 


phosphorus. ............. 316, 658 5| 761,698 58 9, 527 1 1,087, 883 13 
Direct application to soll... 513, 495 8| 270,899 21 7, 433 1 791, 827 9 
Fertilizer filler............. 19,323| (3) 11, 579 lul Sho EEEO 30,902| (3) 
Stock and poultry feed.... 40, 510 |i EM O ENCOUNTER GE 40, 510 1 
Undistributed 8£............ 99) (3) 31,677 2 4,141 1 35,917) (3) 

Exports A 531, 653 Ee, E 485, 139 59| 1,016,792 12 
'"Dotal- cess cc3e5 6, 539, 258 100| 1, 307, 507 100 822, 004 100| 8,668, 769 100 


1 Includes a small quantity from Virginia in 1947. 

3 Revised figure. 

3 Less than 0.5 percent. 

* Includes phosphate rock used in pig-iron blast furnaces, parting compounds, research, defluorinated 
phosphate rock, refractories, and other uses. 

3 As reported to the Bureau of Mines by domestic producers. 


Certain details regarding the superphosphate industry are shown in 
the following table: 


Production, shipments, and stocks of superphosphates (18 percent available 
phosphoric acid), 1944—48, in short tons 


[Bureau of the Census] 


1914 1945 1946 


6,602,368 | 7,372,104 | 7,847,591 | 9,202.677 | 9,319, 697 
3,951,402 | 4,332,992 | 4,421,670 | 4,752,324 | 4, 789, 668 
; 808, 027 646, 278 856, 382 | 1,216, 788 


Proguction AM EE 
Bhipmenta coco 
Btocks in manufacturers' hands Dec. 31...... 
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PRICES 


Prices for both Florida and Tennessee phosphate rock were raised 
early in 1948. It is reported (Oil, Paint and Drug Reporter, April 26, 
1948) that the new Florida prices are based on costs of oil at $2.89 a 
barrel and labor at 98 cents an hour and that in Tennessee the prices 
are adjusted to costs of coal at $6 per net ton, and a labor price of 82 
cents an hour. The accompanying table gives the price quotations 
of the Oil, Paint and Drug Reporter, at the beginning, middle, and 
end of 1948 for Florida and Tennessce phosphate rock. The Tennes- 
see quotations are now given on a PO, basis instead of the B. P. L. 
content formerly used. Quotations for Western States phosphate 
rock are not given in the trade journals. 


Prices per long ton of Florida and Tennessee unground, washed, and dried 
phosphate rock, in bulk, f. o. b. cars at mine, by grades, in 1948 


[Oil, Paint and Drug Reporter] 


Florida land pebble Tennessee brown rock 
Grades (percent) ! q __ «a MEE EE 
Jan. 5 June 28 Dec. 27 Jan. 5 June 2 | Dec. 27 


q | A o 


68/66 B. P. A er ERE REC $3.34-$3. 49 $4.61 $4.61 


70/68: B. P: D- soon eneee 3.74- 3.89 5.01 5.01 $5. 50 A EE 
72/70. B. Pe EE 4.34- 4.42 |$5.31- 5.61 |$5.31- 5.61 6:00 |... oes EE 
25 H4 B. P. seen eeu oce cen bees 5.34- 5.49 | 6.31- 6.51 | 6.31- 6.51 |... 
1100 B: P. PARA Se sek ae eo 6.34- 6.49 | 7.31 Tal | CS, Ee, WEEN 
21520 EE, A WE E A 00 $6. 00 
O A E A AA B. 15 AAA AA 
A AI wn con INS PRA IRE 5.90 E E rs ote 
30-20 0 AAA E A AA eheu le snc ct dec ees 6.75 6.75 


1 B. P. L. signifles bone phosphate of lime. 


REVIEW BY STATES 
SOUTHERN STATES 


Arkansas.—No development work is known to have been in prog- 
ress in 1948 in the Batesville area, Independence County, Ark., where 
drilling operations by the State Division of Geology in 1947 proved 
141,540 long tons of phosphate rock averaging 40.97 percent tricalcium 
phosphate. 

Florida.—A new high record was made in 1948 in the total quantity 
of Florida phosphate rock, sold or used—6,539,258 long tons—but 
only slightly higher than the 1947 record. The total value of this 
rock—$37,732,894—was nearly $5,000,000 greater than the value of 
the phosphate rock sold or used in 1947. REA occurred only in 
ey and value of the land-pebble phosphate rock sold or 
used. 

The land-pebble phosphate-rock-mining companies in operation 
in 1948 were the American Agricultural Chemical Co. (Pierce); 
American Cyanamid Co. (Brewster); Coronet Phosphate Co. (Plant 
City); Davison Chemical Corp. (Ridgewood); International Minerals 
& Chemical Corp. (Mulberry) ; Pembroke Chemical Corp. (Pembroke); 
HE T da (Agricola); and the Virginia-Carolina Chemical Corp. 
(Nichols). 
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Two papers on phosphate-rock mining and milling practices in 
Florida appeared in the latter part of the year.’ 


Florida phosphate rock sold or used by producers, 1944-48, by kinds 


Hard rock Soft rock ! 
Year Value at mines Value at mines 
Long tons |——— ——— — — ———-, Long tons 
Total Average Total A verage 
MA e 22, 500 $138, 952 $6.18 60, 087 $259, 523 $4. 32 
br EE 63, 491 426,061 6.71 71,715 293, 433 4.09 
1046 AA c E E EGRE 100, 881 162,127 7.55 97,007 387, 708 3. 99 
(Är "EE 79, 330 618, 330 7.79 88, 620 326, 064 3.68 
A aaant 48, 198 368, 586 7.65 69, 335 293, 927 4.24 
Land pebble Total 
Year Value at mines Value at mines 
Long tons Lg) Long tons 
Total Average Total Average 
A 3, 670, 208 |$13, 136, 472 $3. 58 3,752,795 |$13, 534, 947 $3. 61 
1045 EEN 4,103,022 | 15, 578, 980 3.80 4, 238, 228 | 16, 298, 474 3.85 
A ee ger 4,807,563 | 19,867, 339 4.13 5,005, 511 | 21,017,174 4.20 
1047 ir crc ERE 6,314,077 | 31, 975, 858 5.06 6, 482,027 | 32, 920, 252 5.08 
A suse ces ee eee 6, 421, 725 | 37,070, 381 5.77 | 6, 539, 258 | 37, 732, 894 5.77 


1 Includes material from waste-pond operations. 


The International Minerals & Chemical Corp. operated its Achan, 
Peace Valley, and Noralyn mines and washers and its Prairie drier in 
1948; the Achan, however, was closed for 3 months. According to the 
annual report of the company for the fiscal year ended June 30, 1948, 
the Peace Valley mine operated at capacity throughout the fiscal year, 
and the Noralyn mine commenced production late in that year and 
met expectations in tonnage and quality of output. Several articles 
descriptive of the Noralyn mine were published in 1948.3 This mine, 
located about 3% miles south of Bartow, is reported to be the largest 
in the world, with & designed capacity of 1,500,000 tons of phosphate 
rock annually. After the overburden is stripped off, the matrix is 
mined by & walking dragline excavator and sluiced to a pump which 
forces the material in suspension to the top of the washer. "The washer 
makes the first separation into two particle sizes, elevating the larger 
to pebble phosphate bins, and sending the smaller to the deslimin 
section. The desliming section rejects the minus 200-mesh materia 
(mainly clay) and separates the remaining solids into two portions, 
the smaller-mesh material going to the flotation cells and the larger to 


1 Kelly, J. E., Phosphate Mining Practice: Mining World, vol. 10, No. 9, August 1948, pp. 16-19. 
Kelly, J. E., Florida Phosphate Milling: Mining World, vol. 10, No. 13, December 1948, pp. 35-37, 40. 

3 Rock Products, World's Largest Phosphate Plant: Vol. 51, No. 6, June 1948, pp. 116-121. 

WE dee and Mining Journal, Noralyn Phosphate Plant World's Biggest: Vol. 149, No. 6, June 1948, 

p. 70-77. 

Olive, T. R., Materials Handling at International Minerals' Noralyn Phosphate Plant: Chem. Eng., 
vol. 55, No. 12, December 1948, pp. 100-104, 106. 

Avery, W. M., Noralyn Mine Opens New Era: Pit and- Quurry, vol. 40, No. 12, June 1948, pp. 66-70, 
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Tennessee phosphate rock! sold or used by producers, 1944-48 


Value at mines Value at mines 
Year Long tons Long tons Leg 
Total Average Total Average 
19414............ 1, 324, 849 | $5,975, 337 $4. 51 1947 1,411,884 | $7, 779, 099 $5. 51 
19452. 222 2 Lee 1, 294, 297 6, 062, 688 4. 68 1, 307, 507 8, 231, 251 6. 30 
1946. ........... 1, 362, 600 7, 014, 490 5.15 


[ncludes in 1944-47 small quantity of Tennessee blue rock and also Virginia apatite. 


According to the annual report of the TVA for the fiscal year ended 
June 30, 1948, the TVA chemical plant at Muscle Shoals produced 
153,000 tons of triple superphosphate, 6,000 tons of calcium meta- 
phosphate, and 27,000 tons of fused tricalcium phosphate for use as 
plant nutrients in & program of soil and water conservation. 

Because most of the remaining brown-rock phosphate deposits in 
Tennessee are sands mixed with clay and silica, TVA has developed 
washing methods in connection with mining operations that have 
resulted in improved recovery of the phosphate. In the fiscal year 
1948, data compiled on large-scale tests of the use of caustic soda 
dispersant in the washing operation to improve phosphate recovery 
showed an increase of about one-fourth of the amount recovered and 
a reduction in the cost of the recovered material by about one-cighth. 
Means of reducing dispersant consumption and improving control 
methods, developed in the laboratory, were being tested at the field 
plant near Columbia, 'Tenn. 

Phosphate sands ordinarily have to be made into lumps for a suitable 
furnace charge. TVA explorations have indicated that pelletizing 
or briquetting will prove cheaper and simpler than present methods 
of sintering and nodulizing. An experimental shaft kiln for calcining 
pellets in order to give them strength was developed during the year 
and proved considerably more economical than the rotary kiln 
previously used. | 

Tests during the 1948 fiscal year showed phosphate briquets to be 
an excellent low-cost charge for fused tricalcium phosphate furnaces, 
promising to produce a substantial saving in the cost of making this 
fertilizer. Equipment was being installed for the two furnaces at 
TVA’s fused tricalcium phosphate plant near Columbia, Tenn. 

A radically new type of electric furnace, having a crucible that 
rotates see A was placed in pilot-plant operation during the 1948 
fiscal year. The primary objective was to develop a method for 
smelting phosphate sands directly, as elimination of the costly 
agglomeration step would significantly reduce the cost of producing 
concentrated fertilizers. The first phase of pilot-plant investigation 
showed not only that phosphate sands could be used satisfactorily as 
a charge but that the new furnace operates more efficiently than 
conventional furnaces. 

During the fiscal year 1948 TVA began a study to perfect technical 
improvements in the wet process of triple superphosphate production, 
HEN for recovery of sulfuric acid from the byproduct calcium 
sulfate. 

In the fiscal year 1948 TVA began to build a furnace of new design 
in which it is expected to produce calcium metaphosphate, containing 
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spiral concentrators. At present all products are sent to Mulberry for 
drying. Construction of this plant was begun early in 1947, and it 
went into operation in March 1948. 

The American Agricultural Corp. operated 1ts mines Nos. 3 and 11, 
its tabling plant, and its drier at Pierce. The American Cyanamid 
Co. reports that phosphate rock was recovered from its Saddle Creek 
mine, washer, and flotation unit and dried at Brewster. The Coronet 
Phosphate Co. operated its Eleanor mine, washer, and flotation plant 
and dried the phosphate-rock production at the Coronet drier. A 
description of the Eleanor operations was published during the 
year.* The Davison Chemical Corp. mined phosphate rock from its 
Bonny Lake, Pauway No. 3, and Pauway No. 4 mines and dried the 
washed rock at its Ridgewood drying plant. The Pembroke Chemical 
Corp. operated its mine, washer, and drier at Pembroke. 

The Armour Fertilizer Works new triple superphosphate plant 
development at Bartow is said to have begun early in December 1947 
with the grading of a double-track spur into the property from the 
Seaboard Air Line and to have continued in 1948. 

Swift & Co. operated its Swift No. 5 and Swift No. 6 mine and 
washer, drying the phosphate rock produced at its Agricola drier. 
The Virginia-Carolina Chemical Corp. operated its Homine mine and 
washer and mined feed from the Phosmico debris dumps. The 
Phosmico and Nichols drying plants and the company calcining kiln 
were also in operation. A description of the Homeland property of 
the Virginia-Carolina Chemical Corp. was published. 

In the hard-rock phosphate field, C. & J. Camp (P. O. Box 608, 
Ocala, Fla.) and J. Buttgenbach & Co. (P. O. Box 67, Lakeland, Fla.) 
operated jointly, as in recent years, and both mined and shipped 
hard-rock phosphate from the Section 12 mine near Dunnellon. All 
the shipments were for foreign consumption. 

Several soft-phosphate companies were operating in the waste 
ponds of the hard-rock phosphate field, and one company mined and 
shipped & phosphatic clay from Bartow. 

Tennessee.— The quantity of phosphate rock sold or used by 
Tennessee producers in 1948 dropped over 100,000 tons—from 
1,411,884 long tons (including a small quantity of apatite from Vir- 
Ein) in 1947 to 1,307,507 tons in 1948. The total value in 1948, 

owever, was nearly $500,000 more than in 1947, according to reports 
from producing companies, and rose to $8,231,251. 

Tennessee brown-rock phosphate was mined in 1948 by the Ten- 
nessee Valley Authority (Columbia, Tenn.) and by several private 
companies: Armour Fertilizer Works (Room 350, Hurt Building, 
Atlanta, Ga.); Federal Chemical Co. (Room 634, Starks Building, 
Louisville, Ky.); Harsh Phosphate Co. (Route 1, Murfreesboro Road. 
Nashville, Tenn.); Hoover € Mason Phosphate Co. (8 Michigan 
Avenue, Chicago, Ill.); International Minerals € Chemical Corp. 
(20 North Wacker Drive, Chicago, Ill.); Monsanto Chemical Co. 
(1700 South Second Street, St. Louis, Mo.); Owens Agricultural Co. 
(Centerville, Tenn.); and Virginia-Carolina Chemical Corp. (P. O. 
Box 1797, Richmond 14, Va.). 

* Tenhart, W. B., Belt Concentration System for Phosphate Recovery: Rock Products, vol. 51, No. 11 


November 1948, pp. 74-79. 
i ás Te ohart, W. B., A Milion-Ton Flotation Plant: Rock Products, vol. 51, No. 4, April 1948, pp. 104-110 
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Tennessee phosphate rock! sold or used by producers, 1944-48 


Value at mines Value at mines 
Y ear Long tons 


Total Average Total Average 


1944. ........... 1, 324, 849 | $5, 975, 337 $4.51 || 1947........... 1, 411, 884 | $7, 779, 009 $5. 51 
1945. ........... 1, 294, 297 | 6,062, 688 4.68 || 1948. .......... 1,307,507 | 8,231, 251 6. 30 


Tee 1, 362, 600 | 7,014, 490 5.15 
| 


Includes in 1944-47 small quantity of Tennessee blue rock and also Virginia apatite. 


According to the annual report of the TVA for the fiscal year ended 
June 30, 1948, the TVA chemical plant at Muscle Shoals produced 
153,000 tons of triple superphosphate, 6,000 tons of calcium meta- 
phosphate, and 27,000 tons of fused tricalcium phosphate for use as 
plant nutrients in a program of soil and water conservation. 

Because most of the remaining brown-rock phosphate deposits in 
Tennessee are sands mixed with clay and silica, TVA has developed 
washing methods in connection with mining operations that have 
resulted in improved recovery of the phosphate. In the fiscal year 
1948, data compiled on large-scale tests of the use of caustic soda 
dispersant in the washing operation to improve phosphate recovery 
showed an increase of about one-fourth of the amount recovered and 
a reduction in the cost of the recovered material by about one-cighth. 
Means of reducing dispersant consumption and improving control 
methods, developed in the laboratory, were being tested at the field 
plant near Columbia, Tenn. | 

Phosphate sands ordinarily have to be made into lumps for a suitable 
furnace charge. TVA explorations have indicated that pelletizing 
or briquetting will prove cheaper and simpler than present methods 
of sintering and nodulizing. An experimental shaft kiln for calcining 
pellets in order to give them strength was developed during the year 
and proved considerably more economical than the rotary kiln 
previously used. 

Tests during the 1948 fiscal year showed phosphate briquets to be 
an excellent low-cost charge for fused tricalcium phosphate furnaces, 
pe to produce & substantial saving in the cost of making this 

ertilizer. Equipment was being installed for the two furnaces at 
'TV A's fused tricalcium phosphate plant near Columbia, Tenn. 

A radically new type of electric furnace, having & crucible that 
rotates slowly, was placed in pilot-plant operation during the 1948 
fiscal year. The primary objective was to develop & method for 
smelting phosphate sands directly, as climination of the costly 
agglomeration step would significantly reduce the cost of producing 
concentrated fertilizers. The first phase of pilot-plant investigation 
showed not only that phosphate sands could be used satisfactorily as 
a charge but that the new furnace operates more efficiently than 
conventional furnaces. 

During the fiscal year 1948 TVA began a study to perfect technical 
improvements in the wet process of triple superphosphate production, 
EEN for recovery of sulfuric acid from the byproduct calcium 
sulfate. 

In the fiscal year 1948 TVA began to build a furnace of new design 
in which it is expected to produce calcium metaphosphate, containing 
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about 60 percent available P,O;, at a cost per unit of P,O, as low or 
lower than that for manufacturing concentrated superphosphate. 
The new process permits the use of pulverized rock phosphate for a 
large part of the furnace charge in place of lump rock or agglomerated 
phosphate. 

Several projects were under way with respect to improvements in 
the TVA process for producing fused tricalcium phosphate, a fertilizer 
material of about 50 percent greater concentration than ordinary 
superphosphate. A small pilot furnace at Muscle Shoals was used 
during the fiscal year to test natural gas as a fuel in place of oil and 
to investigate the use of Florida and western phosphate rock, which 
would be more plentiful and economical to use in most localities. 
Preliminary tests showed that natural gas would be a suitable fuel. 
Florida ores proved &menable to processing by this method, but the 
western materia] tested proved more difflcult to defluorinate.  Pilot- 
plant tests looking toward increasing the concentration of fused 
tricalcium phosphate above the 27 percent average for the Columbia 
plant were made. With & furnace charge of high-grade phosphate 
rock with low silica content, a concentration of nearly 33 percent 
was obtained with a fuel consumption about 18 percent higher than 
&t Columbia. In other pilot-plant tests, borax was added to the 
furnace charge to produce fused tricaleium phosphate containing 
boron, one of the “trace elements” recognized in recent years as 
deficient in many soils. 

During the fiscal year 1948 TVA resumed studies begun several 
years ago for making dicalcium phosphate fertilizer by mixing pul- 
verized phosphate rock and phosphoric acid and subjecting the 
mixture to moderately high temperature and pressure. The process 
of production of dicalcium phosphate by treating lime with phosphoric 
acid was still carried on by TVA. TVA’s studies of the production 
of phosphate nitrogen fertilizers as well as potassium phosphate 
fertilizers were continued. 

Two papers on TVA's studies (in addition to those referred to later 
under Technology) were published during the year.’ 

Its fifth and largest electric furnace for the production of elemental 
phosphorus at Monsanto, Tenn., was dedicated by the Monsanto 
Chemical Co. in October 1948.7 Rated at over 20,000 kilowatts, the 
new furnace is reported to add nearly 50 percent to the plant's output 
of elemental phosphorus. Plans for constructing a washing unit to 
eliminate fluorine gas present in smoke emitted from the Monsanto 

hosphorus plant were announced at the dedication. Excavation of a 

arge settling pond, reported one-half mile in length and averaging 20 
feet in depth to prevent phosphate-bearing mud from flowing into the 
Duck River, was started during the summer of 1948. A new railroad 
spur, expected to double shipping capacity, was completed on the 
plant grounds. 

* Hudson, E. P., Phosphate Fertilizer Technology of the Tennessee Valley Authority: Manufacturing 
Chemist, vol. 19, 1948, pp. 519-520. 

Hudson, E. P., New Fertilizer Technology: Chem. Age (London), vol. 59, No. 1527, Oct. 16, 1948, p. 521 
‘synopsis of a paper “TVA Phosphatic Fertilizer Technology," presented before the Fertiliser Society, 
London, Oct. 20, 1948.) 

? Chemical Engineering, Phosphorus Output Boosted by Monsanto Expansion: Vol. 55, No. 12, Decem- 
ber 1948, pp. 189-90 


Manufacturers Record, Another Furnace Added to World's Largest Phosphorus Works in Tennessee: 
Vol. 117, No. 12, December 1948, pp. 4647. 
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The Victor Chemical Works continued production of elemental 
Pee at its electric-furnace plant in the brown-rock phosphate 
eld. 


Virginia. No apatite was produced at the apatite-ilmenite deposit 
of the Calco Chemical Division, American Cyanamid Co., Piney River, 
Va., in 1948. No sales were made from the stocks on hand, and none 
of the apatite was used by the company. The shut-down of the mine 
and plant is reported permanent by the company. 


WESTERN STATES 


Sharp declines in both quantity and value featured the total 
marketed production of Western States phosphate rock in 1948, 
according to reports from producers to the Bureau of Mines. The 
great drop in Idaho shipments, caused by cessation of United States 
Army purchases in 1948 for overseas shipments to occupied territories, 
was not counterbalanced by the increases in shipments of Montana 
and Wyoming phosphate rock. (See fig. 2.) The output in 1948 
came from all four States of the western field—Idaho, Montana, Utah, 
and Wyoming. 
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FIGURE 2.—Idaho, Montana, and Wyoming phosphate rock sold or used by producers, 1935-48 
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The average value per ton of the Western States phosphate rock sold 
or used, as reported by producers, increased slightly for the year— 
rising from $5.24 in 1947 to $5.52 in 1948. 

In the early part of 1948 Permanente Metals Corp. was producing 
its fused calcium-magnesium-phosphate fertilizer, made from serpen- 
tine and Idaho phosphate rock, at its Permanente, Calif., electric- 
furnace plant, but it is said to have ceased operations later in the year. 
Manganese Products, Inc., Scattle, Wash., began production at 
Seattle in 1948 of an electric-furnace fused calcium-magnesium-phos- 
phate fertilizer, using olivine from Cypress Island, Wash., and phos- 
phate rock from the Philipsburg district, Mont. A description of the 
plant was published late in the year.’ 

Detailed geologic mapping of known deposits in some of the most 
important areas of the Idaho-Utah-Wyoming arca have been com- 
pleted by the Geological Survey, and work is going forward in other 
areas. Reconnaissance surveys are being made throughout the re- 
gion. New deposits that may have commercial value have been dis- 
covered in western Montana. Mining-cost studies have been made 
by the Bureau of Mines, which is also experimenting with beneficiation 
of raw rock phosphates in its Salt Lake City laboratory. Recovery of 
the vanadium content of the phosphate rock by electrolhermal process- 
ing is being studied by the Bureau of Mines at Albany, Oreg. 


Western States phosphate rock sold or used by producers, 1944-48 


Idaho! Montana 


Year Value at mines Value at mines 
Long tons 
Total A verago Total Average 
A cake ema 112, 565 $584, 400 $5. 19 $761, 745 $4. 09 
Är EE osa x Sie PEE 123, 340 673, 627 5. 46 916, 288 6. 07 
A A 312, 658 1,805, 1 5.77 1, 207, 054 6. 71 
LOST EE 3 845, 045 | 3 4,077, 885 24.83 21,571,117 6.65 
19418... A ecu RE 434, 375 2, 122, 089 4.89 1, 720, 254 6. 92 
Wyoming Total 
Y car Value at mines Value at mincs 
Long tons |————————————— 
Total Average Total Average 
AR A AA IP A 1, 346, 145 $4. 50 
A AAN IA PA 589, 915 5. 80 
A avene A A AA AA 492, 6 012, 157 6.11 
Kr AAA A AN 51,845 $290, 484 $5. 60 ,133, , 039, 486 3 5. 24 
A A AA 138, 946 695, 110 5. 00 822, 537, 453 5. 52 


1 Includes Utah in 1946-48. 
3 Revised figure. 


Idaho.—Idaho retained its position as the leading phosphate-rock 
producer of the Western States in 1948; but its output, both in quan- 
tity and value, was cut to nearly half that of 1947. Its shipments (in- 


8 Granberg, W. J., Electric Furnace Combines Olivine and Phosphate: Rock Products, vol. 51, No. 10, 
October 1948, pp. 108, 110. 
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cluding a small quantity from Utah) were only 434,375 long tons, 
valued at $2,122,089. At that, however, they were tee in 
any year before 1947. 

As in 1947, three companies operating in Idaho reported sales of 
hosphate rock in 1948. The largest producer was again the Simplot 
ertilizer Co., Pocatello, Idaho, which continued its mining operations 

at the Gay mine, Fort Hall Indian Reservation, Bingham County. 
Much of the output was exported. A smaller amount was used do- 
mestically, largely in the manufacture of superphosphate; but a con- 
siderable quantity was sold for direct application to the soil as a fer- 
tilizer. This firm obtained in 1948 a Government lease on 1,124 acres 
of phosphate rock land suitable for strip mining in Caribou County, 
north of Bingham County, where the company is now operating. High- 
ade rock is to be used in the company Salt Lake y plant. The 
ow-grade rock is to go to the elemental phosphorus electric-furnace 
plant being erected at Pocatello, Idaho. This lease is the first ever 
issued by the Government in which development of the lower-grade 
phosphate rock is contemplated through stipulation for payment of 
royalties not only on E of 30-percent material but also "on 
any e Zen rock of lower grace which may be utilized.” , 
he Westvaco Chemical Division, Food Machinery & Chemical 
Corp. in 1948 began the erection near Pocatello, Idaho, of an electric- 
furnace plant for producing elemental phosphorus, the first in the 
West. The initial furnace is expected to be completed early in 1949. 
Electric power will be obtained from the Idaho Power Co. The 
Union Pacific Railroad has completed a 23-mile spur linking the 
phosphate-rock mine with the electric-furnace plant and the Simplot 
superphosphate operations at Pocatello. It is expected that initially 
the elemental phosphorus will be shipped in tank cars to Westvaco's 
plant at Carteret, N. J., where it wil be burned to phosphorus pent- 
oxide and phosphoric acid. It is planned to process the phosphorus 
to phosphates at the company plant at its natural sodium sesqui- 
carbonate mine at Trona, Wyo., at a later date. 

The Anaconda Copper Mining Co. operated its No. 3 mine at Conda, 
Caribou County, Idaho. The rock mined was used largely for the 
production of superphosphates; a smaller quantity went into phosphoric 
acid and phosphate chemicals, and a yet smaller amount for direct 
SE E to the soil. None was exported. 

he San Francisco Chemical Co., Montpelier, Idaho, did not operate 
its Waterloo mine near Montpelier, Bear Lake County, Idaho, in 
1948. A considerable tonnage, already in stocks, was used domesti- 
cally, and some was exported. 

Montana.—Montana phosphate-rock production continues to in- 
crease; the State, however, remained in second place among the 
producers of the Western States. Shipments from Montana mines in 
1948 totaled 248,683 long tons valued at $1,720,254. Both quantity 
and value exceeded those of 1947. The Montana Phosphate Products 
Co., Trail, British Columbia, was, as usual, the largest producer in 
Montana. It operated its Anderson, Anaconda, and Graveley mines, 
as well as several Government leases, all in the Garrison district, 
Powell County. All of the rock shipped was exported to the plant of 
the parent company at Trail, British Columbia. Mining operations 
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were also carried on by George Relyea, Garrison, Mont., at the Relyea 
mine also in the Garrison district, and the production was shipped also 
to Trail, British Columbia. The Silica Products Co., Inc., 433 Provi- 
dent Bldg., Tacoma, Wash., reported no production in 1948 at its 
phosphate-rock mine in the Elliston district in Powell County, but 
expected to operate sometime in 1949. 

In the Philipsburg district, Granite County, only Manganese 
Products, Inc., Seattle, Wash., shipped any phosphate rock in 1948. 
It operated but one mine in 1948—the Edgar mine at Hall. The 
shipments of phosphate rock were to its own plant in Seattle, Wash., 
for the production of a fused calcium-magnesium phosphate fertilizer. 

Utah.—The Garfield Chemical € Manufacturing Corp., Salt Lake 
City, Utah, mined and shipped phosphate rock from the Diamond 
Canyon phosphate mine on a Federal lease near Springville, Utah 
County, Utah, in 1948, for use in iron blast furnaces. The Utah 
Phosphate Co., Morgan, Utah, is reported to have a phosphate-rock 
mine and mill near Morgan, Morgan County, Utah; but the company 
did not report any operations in 1948. "The phosphate rock deposit 
in Old Laketown Canyon in northeastern Utah is reported under lease 
to Idaho operators and is expected to be in production in 1949. 

Wyoming.—W yoming became an increasingly important phosphate- 
rock producer in 1948, more than doubling its 1947 production. Ship- 
ments totaled 138,946 long tons, valued at $695,110. Most of this 
output came from the Lecfe mine of the San Francisco Chemical Co., 
Montpelier, Idaho (a subsidiary of a British copper mining company, 
Mountain Copper Co., Ltd.). The company mined phosphate rock 1n 
the Beckwith Hills syncline west of Sage, Wyo., on land leased from 
the owners, the Stauffer Chemical Co., San Francisco, Calif. Construc- 
tion of a large crushing plant is reported to have been in progress during 
1948 at the Leefe operations. 

Phosphate Mines, Inc., continued in 1948 development of its 
phosphate-rock mine, 7 miles north of Kemmerer, Wyo. Two mills 
are said to have been installed during the year and at the end of 
September were about ready to operate. Sales of ground rock were 
made for direct application to the soil. 

The John M. Thomas claims and the 'Thomas-Walker-Doerr Co. 
leases (H. F. Chaney claims) on the Sublette Range anticline in 
western Lincoln County are reported to have been under development 
in 1948. 


FOREIGN TRADE ° 


Data on imports and exports of phosphate rock and other phos- 
phatic materials are shown 1n the following tables: 
* Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 


Mines, from records of the U. S. Department of Commerce. Phosphate-rock export figures do not include 
Army shipments to occupied territories in 1946. 
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Superphosphates (acid phosphates) exported from the United States, 1947-48, 
by countries 


1947 ! 1948 
Country SS EE 
Long tons| Value (Long tons) Value 


Argentina... EE 5, 658 $117, 837 600 $15, 456 
cl A A deet 34, 524 865, 194 26, 088 648, 592 
British East Africa............... dee UE EE 976 46, 206 890 80, 400 
O A II IA A LN DL ME 120,030 | 2, 221, 204 97, 939 1, 794, 833 
A A A ae bas 315 23, 624 867 64, 049 
CHING A ca ate O ON 4, 469 AA AAA 
Formosas a td EE 475 9, 496 A A 
Colom A A A eet eek 1,716 83, 341 2,132 155, 180 
Costa A A A ee eae eae 802 36, 567 196 5, 988 
Dominican Republic. ._...........2..2222---. 22-2 400 28, 688 293 29, 164 
EISalVudop AMA IN 881 32, 669 418 26, 692 
REENEN EE A 39, 473 818, 445 
EA A ut bee 1,740 70, 957 30 1, 247 
Oe o MENTRE 1, 403 61, 795 625 45 
niet HORUM ECRANS NP NEM: RHENO EEN 160, 322 3, 354, 738 
Mexico........... Nw" rM ON ERA 387 22, 299 1, 982 81, 480 
Newfoundland and Labrador. ...........--........-.--.....]--------..]------------ 8,100 138, S34 
Union of South E EE A elu 18, 600 318, 730 
AA AA A AA 1, 946 83, 440 1, 473 48, 648 
West Indies: 
British: 
Leeward and Windward Islands....................... 2, 568 91, 010 412 7,706 
Trinidad and Tobago.......-....--.. 2-2... 22.22 eee. 2, 296 65, 318 1,357 39, 690 
Other British............. 22.2. cl ll lll cess sss rl 21 1, 256 27 1, 063 
CUDA teed ccd ceed coms A A AE 49,215 | 1,388, 643 19, 652 456, 114 
Er DEE EE eee EE 83 2, 498 
Other countries. ooo 2, 764 70, 751 ], 280 62, 151 
gd EE 232, 586 | 5,410,745 | 382, 839 8, 197, 158 


1 Exclusive of 19,710 tons valued at $1,324,521 exported to Japan under the Departinent of the Army 
Civilian Supply Program. 


Other phosphate materials ! exported from the United States, 1944—48 


Long tons 


^-^ c eem e e me em mr si 3 H ^-^ o». eee = 


-——— onm em ee o mm mmm ms o ^ mm mm e ooo 


! Class includes bone ash, dust, and meal; animal carbon for fertilizer; char dust; duplex basic phosphate; 


and South Carolina river rock. 
TECHNOLOGY 


Various Ser on developments in phosphate-rock technology that 
have been published recently are listed below.!? 


10 Curtis, Hurry A., General Outline of Chemical Engineering Activities hy the Staff of the Division of 
Chemical Engineering: TVA Chem. Eng. Rept. 1, Wilson Dam, Ala., rev. ed., 1948, 60 pp. 

Stribling, M. M., Jr, Development of Processes and Equipment for Production of Phosphoric Acid by 
the Stat? of the Division of Chemical Engineering: TVA, Chem. Eng. Rept. 2, Wilson Dam, Ala., 1948, 
143 pp. 
Almond, L. H., and Steinbiss, H. K., TVA Phosphoric Acid Plant Sports a New Phosphorus Combus- 
tion System: Chem. Eng., vol. 55, No. 10, October 1948, pp. 105-109. 

Chemical Engineering, Equipment and Construction Materials for Phosphoric Acid (Dry Process), 
Phosphoric Acid (Wet Process): Vol. 55, No. 11, November 1948, pp. 108-110. 

Holford, G. H., Serpentine Superphosphate: New Zealand Jour. Agric., vol. 73, 1046, pp. 229, 291-3, 295, 
297-9, 301-2. (Use and manufacture of serpentine superphosphate. Results are described as unsuccessful.) 

Miller, Phillp, Wilson R. A., and Tusson, J. R., Production of Red Phosphorus by a Continuous Process: 
Ind. Eng. Chem,, vol. 40, No. 2, February 1948, pp. 357-366. 

Silverstein, M. S., Nordblom, G. F., Dittrich, C. W., and Jakabcin, J. J., Stable Red Phosphorus: Ind. 
Eng. Chem., vol. 40, No. 2, February 1945, pp. 301-303. 

Chemical and Engineering News, Stabilized Red Phosphorus: Vol. 26, No. 25, June 21, 1948, pp. 1812-1843. 

Rock Products, Hydraulic Gun: Vol. 51, No. 5, May 1918, p. 68. 

Rock Products, Loading Phosphate Concentrates: Vol. 51, No. 5, May 1948, p. 68. 

Chemical and Engineering News, TVA Calls on Chemists: Vol. 26, No. 1, Jan. 5, 1948, p. 40. 

Rock Products, Pumping System for Phosphate: Vol. 51, No. 6, June 1918, p. 98. 

M ere K. D., Phosphate Fertilizer Progress: Fertilizer Rev., vol. 23, No. 1, January-February 1948, pp. 
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WORLD PRODUCTION 


The following table gives available figures on production of phos- 
phate rock in various countries in recent years. 


World production of phosphate rock by countries, 1943-48, in metric tons! 
[Compiled by Helen L. Hunt] 


Country ! 1943 1944 1946 
Algeria os 76, 798 220, 349 584, 827 
Australia: 
New South Wales. ......... ) p, AA, AE E 
South Australia ...........- 12, 976 4, 167 20 
Western Australia.......... S20) T. 8,619; uses AO GEES 
RUSIA eege ee (3 (2) 3, 240 
Belgium. ......-2...2-222 eee 108, 900 52, 270 69, 927 
Brazil (apatite)................- 6, 111 5, 216 10, 421 
British West Indies: Cayman 
¡CEA AAA 102 (3) (2) 
anada. occ 1,316 437 52 
Chile (opnailtel ......----2------ 37, 924 14,376 15, 210 
ENEE 315, 506 318, 185 294, 046 
o eege o Rene e 131, 020 92, 97, 285 
French Oceania (exports) ....... 188, 385 203, 300 241, 085 
Germany.....................-- 585 3 1, 000 34 400 
India- 4 s A 1, 215 232 247 
Indochina, French: 
Phosphate rock. ............ 19, 890 6.850 AAN une 
potter, AA e 64, 600 300 A A aede 
Indonesia....................... 3 24, 000 3 24, 000 (2) 
Il A A A 17, 252 20, 300 12, 189 
Talaia os 400 AAC 6 
A A A 201, 178 52, 835 3 
get A A 24, 385 33, 530 (3) 
Morocco, French............... 806, 171 | 1, 444, 902 3, 783, 636 
Nauru and Ocean Island 
ag EE, EE, arte cce EE BEER 
Netherlands West Indies: Cu- 
racao (exports) ...............- (2) 7,813 (2) 
New Zealand................... 9, 389 20, 251 11, 224 
Palestine and Israel (exports)... 5, 384 4, 961 4, 024 
Seychelles Islands (exports)..... 1, 849 5, 941 21, 397 
South-West Africa.............. 164 |............ 1, 665 
AAA ge 15, 722 17, 770 18, 608 
Sweden (apatite)............... 144, 265 160, 847 50, 730 
Tanganyika Territory. ......... 267 28 
TUNISIA a sweee bee selec ek 334, 678 522, 265 1, 399, 880 
AAA A (1) (?) 7, 213 
Union of South Afríca.......... 5, 801 21, 088 37, 686 
U.S. 8. R. (apatite)............ 3 1, 016, 000 | ? 1,016, 000 (2) 
United States (sold or used by 
Drodurerg). 5,208, 508 | 5,462,938 | 5,899,921 | 6,970,827 | 9,171,914 | 8, 807, 903 
Total (estimate) 1._....... 8,796,000 | 9,746,000 | 10, 746, 000 | 14,673,000 | 16, 745, 000 |16, 982, 000 


! In addition to countries listed, Angaur Island, China (including Formosa), Christmas Island (near 
Singapore), Madagascar, New Caledonia, Republic of the Philippines, Poland, and Rumania produce 
phosphate rock, but data of output are not available, and no estimates have been included in the total. 

2 Data not available; estimate by author of chapter included in total. 

3 Estimate. 

* Bizonal. 

3 Fiscal year ended June 30 of year stated. 


BASIC SLAG 


Basic slag forms a small source of agricultural phosphorus in the 
United States. Domestic production is limited to a single producing 
company smelting the phosphatic iron ore of the Birmingham, Ala., 
district; no figures of production or sales have been released for 
publication by this company. Annual imports are negligible. In 
1948 only 29 long tons were imported. None had been imported in 
1944-47. 


Platinum-Group Metals 


By HUBERT W. DAVIS ann CHARLOTTE R. BUCK 


GENERAL SUMMARY 
Q jerry industries smaller demand (chiefly by the chemical and 


jewelry industries), adequate supplies, and higher prices were 

features of platinum in 1948. Sales of platinum were the smallest 
since 1940. "The quotation of $101 an ounce for platinum that pre- 
vailed from April 14 to June 3 was the highest since April 7, 1927. 
Demand for palladium was at a much higher level than in 1947, and 
sales in 1948 were only 6 percent less than those of platinum. More- 
over, sales of palladium in 1948 have been exceeded in only two 
other years. Purchases of palladium by the electrical industry 
established a new peak in 1948. Noteworthy were the imports of 
62,241 ounces of palladium from the U. S. S. R. in 1948. 


Salient statistics of platinum-group metals in the United States, 1947-48, in 
troy ounces 


1947 1948 1947 1048 
Production: Stocks in hands of refiners, 
Crude platinum from placers.| 13,836 | 13,741 importers, and dealers, Dec. 31: 
Ss ecce A A NES 133, 300 | 146, 823 
New metals: Palladium ................... 167,364 | 142, 211 
ae Sek NO 54,011 | 33, 520 OUNCE: A cist ewes 36,859 | 34. 540 
"^alladium............... 4,15 4, 408 ger 
ther OOUT 2, 690 1, 663 337,523 | 323, 574 
Imports for consumption: 
0009 Edo Unrefined materials. ----.--- 51,209 | 33.654 
Secondary metals: Refined metalS.............- 257, 656 239. 302 
Platinum................ 54,190 | 58,527 308, 865 | 272, 956 
Palladium............... 27,492 | 28,418 | Exports: 
Others lucos loce 5, 406 6, 956 Ore and concentrates......... 42 5 
= Refined metals aud alloys, 
87,088 | 93, 901 including scrap............ 25, 549 | 36, 465 
Manufactures (except jewel- 
e EE 6, 327 4,874 


Platinum was refined in the United States in 1948 at a rate 15 
percent lower than in 1947 and greatly below the substantially 
smaller demand. The refincd-metal deficiency was met by imports 
of 103,939 ounces, chiefly from Canada (66,557 ounces), Switzerland 
(16,528 ounces), United Kingdom (11,559 ounces), and Palestine 
(4,204 ounces). The jewelry trade was again by far the largest 
outlet for platinum, taking 46 percent of the total sold to domestic 
consumers. However, sales to the jewelry industry declined for the 
second consecutive year and were 29 percent smaller in 1948 than in 
1947. Less platinum was also sold to the chemical and dental indus- 
tries, but sales to the electrical industry were up 39 percent. 
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Palladium was refined in the United States at a slightly higher 
rate in 1948 than in 1947. The quantity refined in 1948, however, was 
82 percent less than sales, which were 30 percent more than in 1947. 
The deficit in palladium was partly met by imports of 119,949 ounces 
of refined metal, chiefly from U. S. S. R. (62,241 ounces), Canada 
(38,003 ounces), and United Kingdom (13,320 ounces), and partly 
by withdrawals from stocks of refiners and dealers. The larger sales 
ol palladium in 1948 were shared by all domestic consuming industries, 
except the dental industry; moreover, the export demand for palladi- 
um was six times that in 1947. 

More osmium and ruthenium but less iridium and rhodium were 
refined in the United States in 1948 than in 1947. More iridium and 
rhodium but less osmium and ruthenium were imported than in 1947. 
Sales to domestic consuming industries of iridium and ruthenium were 
30 and 28 percent, respectively, less than in 1947, but those of osmium 
and rhodium were up 32 and 14 percent, respectively; sales of iridium, 
osmium, rhodium, and ruthenium for export were Sa aere greater 
than in 1947. 

Imports of platinum-group metals into the United States in 1948 
were 12 percent less than in 1947. 

Figure 1 shows graphically the trend in world production of 
platinum-group metals since 1914. 
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FIGURE 1.—Trend in world production of platinum-group metals, 1914-48. 
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CRUDE PLATINUM PRODUCTION 


Crude platinum-group metals were produced in Alaska and Cali- 
fornia in 1948 and totaled 13,741 ounces, compared with 13,836 ounces 
in 1947. The Alaskan production came from placer deposits in the 
Goodnews Bay district of southwestern Alaska, and the California 
output was a byproduct of gold placers in Butte, Mariposa, Merced, 
Sacramento, San Joaquin, Shasta, Siskiyou, and Yuba Counties. 

Many gold and copper ores in the United States contain small 
quantities of platinum-group metals. In 1948, 5,512 ounces of plat- 
inum-group metals were recovered as byproducts of refining gold and 
copper ores compared with 4,570 ounces in 1947. 

Source of Purchases.—Purchases of domestic crude platinum-group 
metals by buyers in the United States were reported from Alaska, 
California, and Oregon in 1948 and totaled 13,871 ounces (13,795 
ounces in 1947). Domestic buyers also reported purchases of 23,020 
ounces of foreign crude platinum-group metals from Colombia and 
225 ounces from Canada in 1948—a total of 23,245 ounces (41,239 
ounces in 1947). 


RECOVERY OF REFINED PLATINUM-GROUP METALS 


New Metals Recovered.— Reports from refiners of crude platinum- 
group metals, gold bullion, nickel, and copper indicate that 39,591 
ounces of platinum-group metals were recovered in the United States 
from such sources in 1948—a decrease of 35 percent from 1947. Of 
the new metals recovered in 1948, 57 percent was chiefly from crude 
from Colombia, 29 percent was from domestic crude (chiefly Alaska), 
and 14 percent was a byproduct of domestic gold and copper ores. 


New platinum-group metals recovered by refiners in the United States, 1944-46, 
and 1947-48 by sources, in troy ounces 


Vic nu Iridium | Osmium 


— án Y € n — | M ÀM— — Me | — M — | ———— |—Ó—» | MÀ 


Rhodi- | Ruthe- | zer 


1 A EEN 132, 452 10, 966 4, 406 463 3, 256 1, 502 | 153, 045 
E it aeet IA 162, 032 28, 649 5, 783 845 4, 731 2, 466 | 204, 506 
EE 92, 947 3, 858 2, 995 475 1, 396 107 | 101,778 
1947 
Domestic from— 
Crude platinum................ 10, 955 133 1, 056 313 374 41| 12,872 
Gold and copper refining....... 1, 098 8, 471 A GE, mc 4, 570 
12, 053 8, 604 1, 057 313 374 41 17, 442 
Foreum aom 
rude platinum................ 
E ET A } 41, 958 552 548 106 189 62 | 43,415 
Total recovery. .............. 54,011 4, 156 1, 605 419 563 103 | 60,857 
1948 
Domestic from— 
Crude platinum................ 10, 338 31 694 260 137 95 11, 555 
Gold and copper refining....... 1, 251 LO AA A REESE. RENE 5, 512 
11, 589 4, 292 694 260 137 95 17, 007 
fe lati 
rude platinum................ 
Nickel sad copper tellu } 21, 931 116 315 89 19 B | 2252 


Total recovery............... 33, 520 4, 408 1, 009 349 156 149 | 39,591 
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Secondary Metals Recovered.—In 1948, 93,901 ounces of secondary 
platinum-group metals were recovered from the refining of scrap 
metal, sweeps, and other waste products of manufacture that contain 
platinum-group metals—an 8-percent increase over 1947. 

Substantial quantities of worn-out catalysts, spinnerets, laboratory 
ware, and other products are returned by consumers to refiners for 
refining. The refined platinum-group metals recovered from these 
products (or their equivalent in refined metals) are returned to the 
consumers. The platinum-group metals so recovered are not in- 
cluded in the statistics of secondary metals. 


Secondary platinum-group metals recovered in the United States, 1944—48, in 
troy ounces 


Year Platinum | Palladium | Iridium Others Total 
DI! GE 85, 942 29, 684 965 2, 805 119, 396 
A A pd So eB ci E, 58, 942 32, 968 812 3, 400 96,12 
ARA oto eu O AA AI 40, 385 27, 856 2, 002 2, 394 72, 637 
1917... EE eee cece eee 54, 190 27, 492 2, 059 3,317 87, 08S 
D AR A E A 58, 527 28, 418 2, 214 4, 742 93, 901 


As pure metals, combined, clad, or alloyed with other metals, the 
platinum-group metals are utilized in the electrical and chemical in- 
dustries, in dentistry and jewelry, and for numerous miscellaneous 
purposes. Uses of the platinum-group metals are tabulated on page 
801 of the Platinum and Allied Metals chapter in Minerals Year- 
book, 1943. 

Sales of platinum-group metals to consumers in the United States 
were 366,848 ounces in 1948 compared with 387,454 ounces in 1947. 
No platinum-group metals were sold to the National Strategic Stock 
Pile in 1948; some platinum was so sold in 1947, but the quantity was 
not included in the figures on sales. 

Platinum continued to be the most widely used metal of the group, 
but in 1948 sales were only 6 percent greater than those of palladium. 
Sales of platinum constituted 177,441 ounces (48 percent) of the total 
platinum-group metals sold to domestic consumers in 1948. "The 
jewelry trade was again the chief buyer of platinum, taking 46 percent 
of the total, but its purchases (81,756 ounces) were 29 percent less in 
1948 than in 1947. The electrical industry, which dropped to third 
place in 1947, purchased 42,306 ounces of platinum in 1948 and 
displaced the chemical industry as the second-largest buyer. Sales of 
platinum to the chemical industry declined 36 percent from 1947, 
and those to the dental industry were 3 percent less. 

Next to platinum, palladium is the most extensively used metal 
of the group, and in 1948 sales to domestic consumers were only 6 per- 
cent less than those of platinum. Sales of palladium to domestic 
consumers in 1948 were 21 percent more than in 1947 and constituted 
167,610 ounces (46 percent) of the total platinum-group metals sold. 
The electrical industry retained first place as a buyer of palladium in 
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1948 by taking 105,033 ounces (63 percent) of the total palladium 
sold to domestic consumers. Sales of palladium to the electrical 
industry established a new record in 1948 and were 29 percent greater 
than in 1947. More palladium was also sold to the chemical and jew- 
elry industries in 1948 than in 1947, but sales to the dental industry 
were less. 

Sales of the other platinum-group metals—iridium, osmium, 
rhodium, and ruthenium—wcre comparatively small; they made up 
6 percent of the total platinum-group metals sold in 1948. Domestic 
demand for osmium and rhodium was 32 and 14 percent, respectively, 
greater than in 1947, but that for iridium and ruthenium was 30 and 
28 percent, respectively, less. 

he accompanying table shows sales of platinum-group metals to 
consuming industries in the United States in 1947 and 1948. 


Platinum-group metals sold to consuming industries in the United States in 1947 


and 1948, in troy ounces ‘ 
| Iridium, 
osmium, 
Industry Platinum | Palladium rhodium, Total 
an 
ruthenium 
1947 
Chemical eebe ergeet dee 65, 743 6, 809 3, 580 76, 222 
Te EE 30, 469 81, 528 2, 114, 903 
Dental and medical...................................- 9, 774 20, 876 74 30, 724 
Jewelry and decoratiee loc. cc. L... 114, 768 28, 523 16, 172 158, 463 
Miscellaneous and undistributed....................... 2, 606 443 4, 003 7, 142 
223, 450 138, 269 25, 735 387, 454 
1948 
Chemical... canos 41,778 13, 816 5,722 61,316 
Electrical.. EE , 306 105, 033 2,784 150, 123 
Dental and medical.................................... 9, 494 16, 740 171 26, 405 
Jewelry and decorative__...........-..-...------------- 81, 756 31, 783 10, 580 124, 128 
Miscellaneous and undistributed.. .................... 2, 107 238 2, 531 4, 876 
177, 441 167, 610 21, 797 366, 848 


Stocks of platinum-group metals in all forms in the hands of refiners, 
importers, and dealers totaled 323,574 ounces on December 31, 1948, 
compared with 337,523 ounces at the close of 1947. 


Stocks of platinum-group metals held by refiners, importers, and dealers in the 
United States, Dec. 31, 1944-48, in troy ounces 


Iridium, 
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PRICES 


Buyers reported purchases at $31.16 to $83.78 an ounce for domestic 
and foreign crude platinum-group metals in 1948. This price range 
results chiefly from variations in iridium content of crudes and from 
market fluctuations for refined platinum and ruthenium in 1948. 

As a result of four advances totaling $32, the retail prices of plati- 
num and ruthenium reached $101 an ounce on April 14, where they 
remained until June 4, when they were reduced to $91. On June 15 
the quotations were lowered to $78, but on July 1 they were again 
raised to $91; and on July 26 they were advanced to $96, where they 
remained throughout the remainder of 1948. Iridium was quoted at 
$80-$85 an ounce on January 1, 1948; subsequently, several advances 
were made, and on April 14 the price reached $110-$120 an ounce. 
On June 15 the quotation on iridium was lowered to $100-$110 an 
ounce, but on July 26 it was raised to $110-$115, where it remained 
throughout the.remainder of 1948. Quotations on palladium, 
osmium, and rhodium remained unchanged at $24, $100, and $125 
an ounce, respectively, throughout 1948. 


FOREIGN TRADE * 


Imports.—Imports of platinum-group metals into the United States 
in 1948 were 12 percent less than in 1947. The principal sources of 
imported platinum-group metals in 1948 were Canada (112,301 
ounces), U.S. S. R. (66,642 ounces), United Kingdom (29,127 ounces), 
Colombia (25,621 ounces), and Switzerland (20,713 ounces). Imports 
of refined metals (239,302 ounces), which comprised 88 percent of the 
total, were 7 percent less than in 1947, whereas those of unrefined 
material (33,654 ounces) were 34 percent smaller. Imports of refined 
platinum, palladium, osmium, and ruthenium were 6, 10, 39, and 24 
percent, respectively, less than in 1947, but imports of iridium and 
rhodium were 9 and 176 percent, respectively, more. 


Platinum-group metals imported for consumption in the United States, 1944—48 ! 


Troy Value 


Troy 
Value ounces 


ounces 


UE 356,212 | $10,675, 303 308,865 | $11,792, 76 
1945 A mage eats ee 3 383, 658 | 9 11,591, 390 272, 956 14, 971, 817 
Äere Eer 407, 210 14, 696, 320 


1 See footnote 2 of following table. 
3 Revised figure. 


| Fi on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Platinum-group metals! (unmanufactured) imported for consumption in the 
United States, 1947-48, by countries, in troy ounces 


[U. 8. Department of Commerce] 


tine 
Panama, Republic of.. 
Switzerland 


2 On the basis of detailed Information received by the Bureau of Mines from importers, certain items 
recorded by the U. 8. Department of Commerce as “ores and concentrates,” “grains and nuggets,” and 
*sponge and scrap" have n reclassifled and included with other groups in this table. 

The concentrates imported from Canada contain platinum, palladium, iridium, rhodium, and ruthe- 
nium, and the crude aponge imported from Canada contains platinum and palladium. Although the 
U. 8. Department of Commerce records ‘platinum content” for these entries, the Bureau of Mines has 
determined from tho importers of these materials that most of the entries reflect the E metals 
content. The Bureau of Mines has also determined from the largest importer of crude platinum from 
Colombia that the entries for his material, recorded as “platinum content" by the U. S. Department of 
Commerce, represent the grosi weight of the material. 

3 Adjusted by Bureau of Mines. 
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Platinum-group metals! (unmanufactured) imported for consumption in the 
United States, 1947-48 


[U. 8. Department of Commerce] 


Material d 
roy 
ounces Value 
Unrefined materials: 3 
Ores and concentrates of platinum metals...... 1, 176 $90, 771 1, 893 $162, 573 
Grains and nuggets (including crude, dust, 
and residues).......... 2 llc cl cl ll ll ll ll lll. 42, 203 1, 816, 454 27, 630 1,787, 225 
Sponge and Scrap. a. leseaeceac ee cies euren eec 7, 431 384, 817 3, 474 261, 730 
Osmirtidium. 2 cL cl ll clle ll. 399 22, 354 657 45, 483 
vk BEE 51, 209 2, 314, 306 33, 654 2, 257,016 
Reflned metals: 
A eS eo M LRE5dD 110, 745 5, 890, 132 103, 939 8, 627, 955 
Palit Eeer 133, 962 2, 585, 115 119, 949 2, 578, 559 
Id ir a to uid setae 5, 011 352, 601 5, 472 502, 327 
Osmi- ci ee 2, 189 239, 605 1, 338 159, 232 
Ae Et DEE 2, 122 239, 625 5, 864 672, 979 
Rüuthbenlil....-.—— Se dee EE e 3, 627 170, 602 2,740 173,719 
O AR EE 257, 656 9, 477, 080 239, 302 12, 714, 801 
Grand total, 308, 865 | 11,792,076 | 272956 | 14,971,817 


1 On the basis of detailed information received by the Bureau of Mines from importers, certain items 
recorded by the U. S. Department of Commerce as ‘ores and concentrates,” “grains and nuggets,” and 
*sponge and scrap" have been reclassified and included with other groups in this table. 

2 The concentrates imported from Canada contain platinum, palladium, iridium, rhodium, and ruthe- 
nium, and the crude sponge imported from Canada contains platinum and palladium. Although the 
U. S. Department of Commerce records “platinum content" for these entries, the Bureau of Mines has 
determined from the importers of these materials that most of the entries reflect the pennum erup metals 
content. The Bureau of Mines has also determined from the largest importer of crude platinum from 
Colombia that the entries for his material, recorded as “platinum content” by the U. S. Department of 
Commerce, represent the gross weight of the material. 


Exports.—Exports of refined platinum (including scrap) declined to 
15,471 ounces in 1948 (17,766 ounces in 1947), but exports of the 
other platinum-group metals (including scrap) increased to 20,994 
ounces (7,783 ounces in 1947). In 1948 the chief foreign markets 
for platinum were France (4,311 ounces), Palestine (3,513 ounces), 
Germany (2,800 ounces), Argentina (1,531 ounces), and Brazil 
(1,081 ounces) and for the other platinum-group metals Germany 
(12,278 ounces), France (3,446 ounces), Switzerland (2,046 ounces), 
and Austria (1,023 ounces). 
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Platinum-group metals exported from the United States, 1944-48 


(U. S. Department of Commerce) 


Palladium, rho- 
Platinum (bars, dium, iridium, 
ingots, sheets, osmiridium 


Ore and f Manufactures of 

wire, sponge, and ruthenium, and d 

Year concentrates other forms, in- | osmium (metal | *Xept jewelry 
cluding scrap) and alloys, in- 
cluding scrap) 
Troy Troy Troy 
öns Value Value nera Value duos Value 

UI EE AAA A 1, 243 $52, 014 5,014 | $388, 930 2, 387 $99, 356 
A A AA AAA 7,781 238, 953 10, 951 802, 843 5, 906 160, 470 
RI ER 134 $10, 377 15, 468 965, 406 4, 294 196, 808 6, 669 256, 382 
IU ass Lacus 42 1, 322 17, 766 977, 468 7,783 256, 150 6, 327 335, 797 
VE 5 500 15, 471 '1, 108, 994 20, 994 495, 660 4, 874 219. 405 


Platinum-group metals exported from the United States, 1947-48, by countries 
[U. S. Department of Commerce] 


Palladium, rhodium, 
iridium, osmiridium, 
ruthenium-and os- | Manufactures of, 


Platinum (bars, in- 
gots, sheets, wire, 
sponge, and other 


i d except jewelry 
forms, including | mium (metal an 
, alloys, including 
Country scrap) scrap) 
Troy Troy Troy 
SCENE Value ances Value Drees Value 
1947 

Argeentiog. stier dr ee deed 7, 649 $376, 360 453 $12, 809 58 $3, 071 
Brazil A de eer a 4,017 252, 942 257 8,778 109 6, 447 
EN A AN 1,184 64, 108 3, 740 104, 278 3, 382 131, 357 

REI ee tas ¿ 3,753 3 187 17 l, 
AAA e 89 3,617 132 11,895 240 24, 245 
Colombia: Zeg geess roe ES 59 1,676 178 4, 627 6 493 
A A IR 586 35. 244 270 8, 514 37 2, 213 
Le 147 48, 900 134 17,006 10 1,650 
Germany AA 48 2,773 48 5,739 AAA AAA 
Hong Kong ...................... 49 3, 002 101 7,057 7 6, 679 
ELE, prc O GE, erede 1,477 | 113,393 
Mexico BEE 620 37, 248 186 7,076 36 2, 656 
Netherlands...................... 1,515 JU PIN A AAA 30 822 
Palestine and Trans-Jordan. [ooo lero 115 5, 129 97 7, 627 
Philippines, Republic of.......... 141 8, 275 98 5, 255 130 6, 478 
Poland and Danzig............... 80 1:528. PA AAA 6 486 
Sweden AAA 214 10, 223 2 319 155 8, 613 
Switzerland......................- 232 10, 226 321 vL E pn poe 
Uruguay oscars 103 10:225 AAA RAS AA A 
LO BOIS eue to nate 60 CRT e H NA ee 83 2, 615 
United KIngdol AAA | coo ei rola ERA 1, 662 46, 750 2A 400 
Venezuela `... 71 1, 446 12 291 17 364 
Other countries `... 186 3, 802 62 2, 446 343 14, 904 
Total AA ee ee eeeee ce 17, 766 77, 468 7, 783 256, 150 6, 327 335, 797 

1948 

Argentina................ 2... l.l. 1, 531 93, 063 237 4, 310 14 1, 603 
ALLE EMO IRE WE, PROPERE 1, 023 22, 634 16 140 
Brazile A tees Jae aO eai 1,081 83, 169 34 1,025 33 1, 706 
o EE EN 752 50. 327 721 29, 542 3, 471 92, ¥70 
Klee as deiere 111 E AAA WEE 2,185 
CODING AA AS 12 155 189 11, 201 73 8,577 
Colombia A ME s dunes d 135 3, 038 15 708 
E Ee 606 43, 297 202 9, 431 24 1, 505 
(Eer EE 4,311 385, 501 3, 446 147 T33 PEEL EEN 
Germany AM coenc c ie ainxEZ 2, 800 227,375 12, 278 229, 721 32 4,175 
RE 21 1, 571 118 4, 443 27 2, 049 
Netherlands...................... de LE Pera AA 144 79, 823 
Palestine le coca ii cca RE 3,513 275, 100 ese cele A A PEA 
Philippines, Republic of.......... 196 3, 451 42 1, 469 30 2, 036 
A A eae dee, ei et ee 408 10, 132 | cove ese osoenean 
Bwitzerland....................... 352 9, 928 2, 046 15, 199 9 530 
Urüpüdy...onilledzcemst9eiemm be 78 7 ELA POL AS AA E 
Other countries................... 105 9, 655 55 5,152 364 21, 308 
RK AA ease dase 15, 471 1, 198, 094 20, 994 495, 660 4, 874 219, 405 


883326—50———67 
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WORLD REVIEW 


Canada.—According to the Dominion Bureau of Statistics, pro- 
duction of platinum-group metals from the nickel-copper ores of the 
Sudbury district, plus a small quantity from placers in British Colum- 
bia, was 116,578 ounces of platinum and 143,822 ounces of other 
platinum-group metals in 1948 compared with 94,570 ounces of 
platinum and 110,332 ounces of other platinum-group metals in 1947. 

Sales of platinum-group metals by the International Nickel Co. of 
Canada, Ltd., were 199,560 ounces in 1948 compared with 191,761 
ounces in 1947. 

Colombia.—The South American Gold & Platinum Co. produced 
22,779 ounces of crude platinum-group metals in 1948 (25,241 ounces 
in 1947). The crude material contains about 85 percent platinum- 
group metals. The production of crude platinum-group metals by 
other operators was 17,268 ounces in 1948 (13,474 ounces in 1947). 

Union of South Africa.—According to the Department of Mines, 
68,926 ounces of platinum-group metals were produced in South 
Africa in 1948 compared with 78,740 ounces in 1947. Exports (all 
to England) were 64,579 ounces in 1948 compared with 56,288 ounces 
in 1947. The platinum-group metals are produced in the Rustenburg 
district in the form of crude mctallics and as matte containing approxi- 
mately 43 ounces per ton of platinum-group metals and gold, plus 
nickel and copper. The approximate proportions of the different 
metals of the platinum group and gold recovered from the Rustenburg 
ores are as follows: 


Metal: Percent 
SEN d A E EENEG 77. 08 
Palladium- ta aida 16. 70 
ol A A se he AS 06 
Osmium and osmiridium....... 2 22 2222222222222 14 
RULE. ed . 51 
E AAN A A ON 5. 51 


Osmiridium is recovered in the treatment of gold ores on the 
Rand. Sales were 5,774 ounces in 1948 (6,402 ounces in 1947). 

The expansion of the plant of Rustenburg Platinum Mines, Ltd., 
proceeded satisfactorily in 1948 and it was expected that certain 

ortions of the new plant would be in operation in early 1949.? Dur- 
ing 1949 the furnaces for smelting concentrates will be dismantled 
and reerected. It is anticipated that by the end of 1949 metallics 
and concentrates will be shipped at a rate double the 1948 output. 

The Union Platinum Mining Co., which acquired a lease to mine 
peon metals in the Rustenburg district, was reported * to have 

egun treating about 150 tons of ore daily in early 1949. A plant to 
treat 500 tons daily was being erected. 


? South African Mining and Engineering Journal, vol. 59, pt. IT, No. 2916, Jan. 1, 1949, p. 549. 
3 Mining Journal (London), vol. 232, No. 5929, Apr. 9, 1949, p. 257. 
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World production of platinum-group metals, 1939 and 1943-48, in troy ounces 
[Compiled by B. B. Mitchell] 


Country and product 


Australia: 
New South Wales: Placer 
platinum.------------------ 
Tasmania: Placer osmiridium. 
Belgian Congo: From refineries: 
Palladiíum................... 
Platinum.................... 
Canada: 
Placer platinum.............. 
From refineries: 3 
Platinum 
Other platinum-group 


me 
SOT 
(expo 
Ehe pda. Placer platinum 
Indonesia: Placer platinum.... 
ge? From refineries: Plati- 


Placer platinum 


New e Zealand: Placer platinum. 
Papua: $ 
Placer platinum 
Placer osmiridium........... 
Sierra Leone: Placer platinum.. 
Union of South Africa: 
Platinum (content of plati- 
num-group metals) €. ....... 
Concentrates (content of 
platinum-group metals) ©... 
Em SPEI cQ 


Te plati 
r platinum. 
From refineries 1, estimate) [os 
United States: 
Placer platinum.............. 
Ore (content of platinum- 
group metals). ............. 
From refincries: ? 
Platinum. -a-oa 
Other platinum- group 
AA 


121, 771 


117, 566 
43, 835 


175, 000 


22, 949 


94, 570 


110, 332 


38, 715 
41, 548 
0) 


ee | eee Y QA E E EE 


E AAA ATA A RA 


a le e e e e e e e ee 


150, 000 


13, 836 


68, 926 
5, 774 


125, 000 


13, 741 


—— |———M | EA ——— | ——————— | a ra 


1939 1943 1944 
7 3 2 
283 90 107 
3, 344 
1, 157 
219,713! 157, 523 
148, 877 
135, 402| 126,004} 42,929 
39,070] 39,961] 36,136 
6, 000 1, 000 94 
a NEMPE REM 
1, 608 04 
13 5 
2 
4 
ee De 
18, 068 509 
73, 745 
41, 243 58, 070 
7, 031 5, 993 6, 142 
100,000|  125,000| 150,000 
32,460!  27,162| 33,025 
66 
5, 270 5, 205 3, 286 
3, 364 5, 185 3, 638 
543, 000| 629,000] 515,000 


1 Data not available. 


2 Recovered from nickel-copper mattes. The figures for 1945-48 represent the platinum-group metals 
contained in the concentrates actually recovered, whereas those for 1939 and 1943-44 represent the metals 
refined from Canadian concentrates at Acton, England, plus the platinum-group metals content of 


concentrates sold. 


3 Includes certain adjustments to account for metals produced in Canada in 1938-44 but not previously 


accounted for in the statistics. 
* Exports for year ended Sept. 


10 of year stated. 


3 Year ended June 30 of year stated. 

$ Produced from platinum ores. 

? Produced from treatment of gold ores on the Rand. 
$ Recovered from nickel-copper ores. 

* New platinum-group metals recovered in gold and copper refining of domestic materials. 


Potash 


By BERTRAND L. JOHNSON Asp E. M. TUCKER 


GENERAL SUMMARY 


GAIN new records have been made in the potash industry of the 
United States, according to producers? reports. In 1948 both 
production of marketable potassium salts and sales reached new 

highs, each exceeding 2 million tons. Production in 1948 was 232,717 
short tons greater than in 1947; the equivalent potash content (K,O) 
was 110,006 tons greater. (See fig. 1.) Sales in 1948 topped those of 
1947 by 195,500 tons, with the K,O content 90,073 tons larger. The 
value of the sales in 1948 was over 114 million dollars more than in 
1947. The average value per ton of potassium salts sold in 1948 was 
$1.02 less than in the previous year. Stocks in producers’ hands at the 
end of 1948 declined from the previous year and reached the low figure 
of 11,211 short tons K,O. Both imports and exports of potash mate- 
rials were greater in quantity in 1948 than in 1947, but the value of the 
imports alone increased. new high was reached in 1948 in the 
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FIGURE 1.—Production of marketable potash salts in the United States, 1933-48. 
1052 


POTASH 


1053 


apparent domestic consumption of potash (K;O)—nearly 90,000 tons 


greater than in 1947. 


Several articles on the potash industry were published in 1948.* 


Salient statistics of the potash industry in the United States, 1946—48 


1946 1947 1948 
Production: 
Potassium salts (marketable). ................ short tons.. 1,687,735 1,905, 776 2, 138, 493 
Approximate equivalent, kat... do. 931, 812 1,029,875 1, 139, 881 
Sales by producers: 
Potasio do.... 1, 673, 249 1, 953, 307 2, 148, 807 
Approximate equivalent, K30.................. do.... 928, 374 1, 053, 266 ], 143, 339 
Value e EE $32, 175,716 | $34, 716, 051 $35, 998, 758 
Average per Lon... $19. 23 $17.77 $16. 75 
Imports: 
Fertilizer materinls LLL. l.l. short tons. - 7,872 47,815 47,515 
Approximate equivalent, K10.................. do.... 2, 564 25, 260 265, 002 
TEEN $249, &19 $1, 887, 771 $2, 340, 442 
Chemical materials. `... short tons. - 8, 327 j ,375 
Approximate equivalent, K30.................. do.... 1. 801 71 1,179 
E A AA $2, 100, 915 $587, 580 $723, 135 
Total imports...... .......... PESE OHNE SCC short tons . 16, 199 51, 013 52, 890 
Approximate equivalent, K30.................. do.... 4, 365 25, 978 27,181 
ET EE $2, 350, 734 $2, 475, 351 $3, 063, 577 
Exports: 
Fertilizer materials. ..........-..---.-.---....-Short tons. - 96, 822 102, 0:39 104, 176 
Approximate equivalent, kat... do.... 53, 030 57, 337 58, 026 
tg So oe a eo MERE $2, 983, 751 $3, 251, 045 $3, 493, 210 
Chemical materials. `. short tons. - 23, 905 21, 970 24, 892 
Approximate equivalent, K30 !................. do.... 11, 713 10, 765 11,707 
VIO A AO eeh E P AN $5, 055, 141 $5, 434, 462 $4, 790, 715 
Total exports. occ. short tons. - 120, 727 124, 909 128, 068 
Approximate equivalent, kat... do.... 65, 643 68, 102 69, 733 
EIER EE NIRE LADEN ERECTA $8, 039, 102 $, 056, 107 $8, 288, 955 
Apparent consumption: 2 
Potassium salts............ Ll. loc lll. lll... short tons. - 1, 568, 721 1,879, 441 2, 073, 629 
Approximate equivalent, K30.................. do.... 507, 096 1, 011, 142 1, 100, 787 


! Estiinate by Bureau of Mines. 
2 Quantity sold by producers, plus imports, minus exports. 


RESERVES 


The world's known reserves of high-grade soluble potash salts have 
been estimated to total over 37,000 million metric tons K,O. More than 
99 percent of these reserves are in western Eurasia, iri d in 
Germany and the U. S. S. R. The reserves in Germany alone have 
been estimated (by Fulda) to be 20,000 million tons K,O, and those 
in Russia (by Poppe) at 15,000 million tons. The combined reserves 
of the other Eurasian countries—Spain, France, Israel, and Trans- 
jordan—are placed at only 2,200 million tons. In the Western 
Hemisphere the United States contains the only presently known 
economic deposits, although substantial reserves may exist in western 
Canada. The potash reserves of the United States are a relatively 
small part of the world total—less than 0.3 percent. Latest com- 
mercial estimates place the net recoverable reserves at only 73 million 
short tons K,O. 

1 Turrentine, J. W., Potash Supplies for 1948: Better Crops with Plant Food, vol. 32, 
No. 1, January 1948, pp. 6-8, 46-47. 

Albright, H. M., Development of the Domestic Potash Industry : Min. Cong. Jour., vol. 34, 
No. 3, March IPAE pe 26-29. 

Turrentine, J. . The Chemical Composition of Agricultural Potash Salts: Better 
Crops with Plant Food, vol. 32, No. 6, June-July, 1948, pp. 24-26, 48—49. 


Senftle, F. E., The Effect of Potassium in Prospecting for Radioactive Ores: Canadian 
Min. Jour., vol. 69, No. 11, November 1948, pp. 55-57. 
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PRODUCTION AND SALES 


The upward trends in the production and sales of domestic market- 
able potassium salts in evidence since 1934 were continued in 1948, and 
both were considerably larger than in 1947. Production of potassium 
salts in 1948 totaled 2,138,493 short tons, with an equivalent K;O con- 
tent of 1,139,881 tons. Sales were 2,148,807 tons, with an equivalent 
K,O content of 1,143,339 tons. Sales of potassium salts exceeded the 
production in 1948, and stocks in producers’ hands at the end of the 
year decreased from those on December 31, 1947. The value of the 
sales reached nearly 36 million dollars. The average value per ton of 
the potassium salts sold in 1948 was $16.75, $1.02 less than in 1947. 

Production of both grades of muriate of potash and manure salts 
was larger in 1948 than in 1947. The production of sulfate of potash 
and sulfate of potash-magnesia continued to decline from the recent 
peak of 1946. (See fig. 2.) 


Muriote of potosh 60-62 % K,O minimum 
(includes refined potash) 
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FIGURE 2.—Potassium salts produced in the United States, 1943-48, by grades, in short tons. 


The production of the Western States remains the dominant factor 
in the domestic potash industry. California, New Mexico, and Utah 
furnished virtually all of the 1948 output, the largest part coming from 
the deeply buried deposits of sylvite and langbeinite, of Permian age, 
in the Carlsbad region, southeastern New Mexico. The eastern United 
States supplied only a small quantity—from well brines in Michigan 
and as a byproduct of cement operations in Maryland. 
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Potassium salts produced in the United States, 1946-48, by grades, in short tons 


Grade 1946 1947 1948 
Muriate of potash: 
60-62 percent K30 minimum !............................ 1, 251, 088 1, 304, 202 1, 523, 937 
48-50 percent K30 minimum.............................. 122, 257 125,120 145, 675 
Manure salts ee e 98, 333 174, 145 260, 339 
Sulfate of potash and sulfate of Gotoasbh-magnesla 216, 057 212, 309 208, 542 
o I E E d xe xn ce A 1, 687, 735 L 905, 776 2, 138, 493 


1 Includes refined potash and some 93-96 percent KCL 


Production and sales of marketable potassium salts and stocks in 
the hands of producers for the last 5 years are summarized in the ac- 
companying table. (See fig. 3.) 


LLLA IL TL. 
|| LAW LZ 
MINAS 


1926 1934 1938 1942 1946 1950 
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FIGURE 3.— Equivalent potash (K,0) content in producers’ stocks at end of year, 1922-48, 
in short tons. 


Potassium salts produced, sold, and in producers' stocks in the United States, 


1944-48 

, 
Production Sales a ee 31 
Equiv- Equiv- Equiv- 
SES ir alent a alent Value eed alent 
Oper- lts potash | Oper- salts potash f.o. b salta tash 
ators (short (K:0) | ators (short (K20) lant (short (K10) 
tons) (short tons) (short p tons) (short 

tons) tons) tons) 


i i d rr 


6 | 1, 578, 498 834, 568 6 | 1,543. 420 817, 892 |$29, 487, 413 | 76,123 | 29, 763 
7 | 1,588, 305 874, 243 6 | 1,597, 160 870,370 | 30, 313, 919 | 68,796 | 34,253 
16...---------- 7 | 1,687, 735 931, 812 7 | 1,673, 249 928,374 | 32,175, 716 | 82,554 | 37,999 
7 | 1,905,776 | 1, 029. 875 7 | 1,953, 307 | 1,053, 266 | 34, 716, 051 | 35, 428 | 14,697 
7 | 2,138, 493 | 1, 139, 881 7 | 2,148,807 | 1, 143, 339 | 35, 998, 758 | 25,093 | 11,211 
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The potash-producing companies in the United States in 1948, by 
States, were as follows: 


California : 
The American Potash & Chemical Corp., 3030 West Sixth St., Los Angeles 54, 
Calif. (plant at Trona, on Searles Lake, Calif.). 
Maryland: 
North American Cement Corp., 41 East Forty-Second St., New York, N. Y. 
(plant at Security, Md.). 
Michigan: 
The Dow Chemical Co., Midland, Mich. (brine wells and plant near Midland, 
Mich.). 
New Mexico: 
International Minerals & Chemical Corp., 20 North Wacker Drive, Chicago, Ill. 
(mine and plant near Carlsbad, N. Mex.). 
Potash Company of America, Carlsbad, N. Mex. (mine and plant near Carlsbad, 
N. Mex.). : 
United States Potash Co., Inc., 30 Rockefeller Plaza, New York, N. Y. (mine 
and plant near Carlsbad, N. Mex.). 
Utah: 


Bonneville, Ltd., 540 West Seventh South, Salt Lake City 4, Utah (plant near 
Wendover, Utah). 


REVIEW BY STATES 


California.—The American Potash & Chemical Corp. remains the 
only potash-producing company in the Pacific Coast States. It re- 
covers potash from the brines saturating the crystalline salt mass of 
Searles Lake in southeastern California; potassium chloride and 
potassium sulfate are marketed. 

Maryland.—Maryland has but one producing potash company, the 
North American Cement Corp., which at its plant at Security, Wash- 
ington County, near Hagerstown, recovers byproduct potash from the 
cement-kiln flue dust. The product, an impure sulfate of potash of 
low potash content, was sold for agricultural use. This operation 
was the only one of its kind reported in the United States 1n 1948. 

Michigan.—The Dow Chemical Co. was the only potash-producing 
company in Michigan in 1948. It obtained potassium chloride from 
natural brine from wells at Midland, Mich. 

New Mexico.—The Carlsbad region of New Mexico continued to 
increase its mine production of potash. Another record was made 
in 1948. The three companies operating in this area mined 5,108,372 
short tons of sylvinite and crude langbeinite combined—an increase of 
452,640 tons over 1947. The equivalent K,O content of the mined 

roduction in 1948 was 1,069,675 short tons. The average equivalent 
K,O contents of the mined salts increased from 20.74 percent in 1947 
to 20.94 in 1948. 

All three of the producing companies—International Minerals A 
Chemical Corp., Potash Company of America, and United States 
Potash Co.—mined sylvite (potassium chloride) and one—Interna- 
tional Minerals & Chemical Cain ales mined langbeinite (a potas- 
sium-magnesium sulfate). The greater part of the mine production 
of the region was sylvite, most of which was processed to yield 60- 
percent or higher-grade muriate. The production of merchantable 
potash salts in New Mexico in 1948 was 1,841,054 short tons, with an 
equivalent K,O content of 964,940 tons. Sales were 1,850,976 tons 
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of salts (967,945 tons K,O) valued at $29,177,328. Muriate of potash 
was produced by all three companies. Potassium sulfate and potas- 
sium-magnesium sulfate oe of potash-magnesia) were produced 
from langbeinite by the International Minerals & Chemicals Corp., 
in the refinery at its mine near Carlsbad. All three producing com- 
panies had construction programs under way during 1948 to increase 
their output of potash salts. 

Early in 1948 the Potash Company of America? started an exten- 
sive expansion and improvement program to include a new shaft 
(No. 3), a larger hoist at the No. 1 shaft, and added underground 
equipment—undercutter, loaders, rotary dump cars, and mine cars. 
The refinery is being enlarged and the flow sheet changed to include 
a new flotation process developed by the company staff. Apparatus 
to be installed include new crushing and grinding units, agitator 
plants, flotation machines, filters, driers, and tailing-disposal equip- 
ment. The plant for the production of high-grade potassium chloride 
E EE enlarged. A 26-mile pipe line for fresh-water supply is to 

e laid. 

An information circular of the Bureau of Mines? published in 1948 
described current mining practices at the mine of the Potash Com- 
pany of America. 

At the mine of the United States Potash Co.,* a new and larger 
loader was put in operation underground in 1948; and a 75-foot thick- 
ener, for desliming ahead of tabling where sylvite is separated from 
halite, was added to the tabling plant. Haulage with a (0-ton Diesel 
locomotive was installed on the 16-mile company railroad between the 
mine and refinery. 

The International Minerals & Chemical Corp. started construction 
early in 1948 on a new refinery at its mine near Carlsbad for the pro- 
duction of chemical-grade potassium chloride and for the production 
of an improved grade of potassium sulfate for agricultural and in- 
dustrial uses. In addition, present facilities were improved to yield 
higher recoveries and increased capacities for all existing grades of 
potash salts. The new output of chemical-grade potassium chloride 
will serve industrial users of this grade and will also be used as the 
puce raw material for the firm's own potassium chlorate plant 
near Cincinnati. The new facilities are expected to be in operation 
by the spring of 1949. This will mark the entry of the company into 
the heavy and industrial potash chemical fields. According to the 
company annual report, the tonnage of potash produced in the fiscal 
year ended June 30, 1948, was increased over the previous year. 
Although the plant operated with higher wages and other increased 
costs, larger volume and greater efficiency provided a profit exceed- 
ing that of the previous year. 


2 Barr, James A., Potash and Phosphate in '48: Min. Cong. Jour., vol. 35, No. 2, Feb- 
ruary 1949, pp. 115-118. Engineering and Mining Journal, New Mexico: Vol. 150, No. 4, 
April 1949, p. 127. 

3 Storms, Walter R., Mining Methods nnd Practices, Potash Company of America, Eddy 
County, N. Mex. : Bureau of Mines Inf. Circ. 7445, 1948, 18 pp. 

* See footnote 2. 
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The underground operations of this company ' are now completely 
mechanized and obtain a production of 33 to 34 tons per man per day 
underground. The mine is laid out on a checkerboard pattern. The 
face is drilled by rotary electric drills, undercut with a modified short- 
wall machine mounting a 9-foot bar, and blasted using “fast-delay” 
caps; the potash salt is loaded by machine into shuttle cars for panel 
haulage to main-line haulage by steel cars and electric locomotives. 
The mine cars are dumped by a rotary dump into a feeder hopper 
followed by a dreien crusher. The crushed ore is transferred to 
skips by an automatic measuring pocket. This operation is more 
or less typical of the local practice. 

The Duval Texas Sulphur Co. is reported to have drilled 32 holes in 
the New Mexico potash field in 1948. The Southwest Potash Co. and 
Wills & Weaver were new companies active in the Carlsbad area. 
The Continental Potash Co. continued experiments in solution min- 
ing of potash deposits by subsurface leaching methods. 

The work of the Bureau of Mines, United States Department of 
the Interior, was described in an article published early in 1948.5 

Utah.—Commercial production of potash in Utah in 1948 was re- 
stricted to the potassium-bearing brines of Salduro Marsh, where 
Bonneville, Ltd., continued to produce potassium chloride at its plant 
near Wendover, Tooele County, northwestern Utah. The output of 
the plant is reported" to have been about 60,000 tons of potassium 
chloride in 1948, and 60 persons are said to have been employed in 
the operations. The crude evaporated material contains potassium 
chloride and common salt. After separation, the potassium chloride 
is sent to southern and western markets, and the salt is hauled away 
as waste. 

Prospecting for potash is reported to have continued in eastern 
Utah in connection with oil-well drilling, and the old Defense Plant 
Corporation well near Crescent Junction is said to have been sunk 
a little deeper. 

There was no production of alunite in the Marysvale district. 


CONSUMPTION 


Apparent consumption of potash (K;O) in the United States and its 
possessions increased from 1,011,142 short tons in 1947 to 1,100,787 
tons in 1948, as determined by subtracting exports from the sum of the 
imports and the producers! sales. The relationship of the apparent 
consumption to sales of domestic producers, as reported to the Bureau 
of Mines, for a period of years is shown in figure 4. 


5 See footnote 2. 

€ Storms, W. R.. U. S. Bureau of Mines Work in New Mexico: New Mexico Miner and 
Prospector, vol. 10, No. 8, March 1948, p. 1. 

7 Engineering and Mining Journal, Utah : Vol. 150, No. 4, April 1949, pp. 125-126. 
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According to the American Potash Institute, 


Deliveries of potash in North America continued their upward trend during 
1948, when the five leading producers and three importers delivered 2,202,036 
tons of potash salts containing an equivalent of 1,173,842 tons bai * * >» 
European potash salts of French and German origin totaling 69,455 tons of salts, 
with an equivalent of 40,069 tons K,O, delivered in the United States and 
Canada, are included in these figures. Importations of potash of Russian origin 
are not included. 

Deliveries for agricultural purposes in the continental United States for 1948 
were 977,381 tons KO an increase of 79,231 tons over 1947. Canada received 
62,198 tons K,O, Cuba 3,982 tons, Puerto Rico 19,471 tons, and Hawaii 9,153 tons. 
Exports to other countries amounted to 13,631 tons K;O. 

In this country the potash was delivered to 45 States and the District of Colum- 
bia. Georgia and Ohio were practically tied for the leading position in deliveries 
of agricultural potash at about 88,550 tons K,O, followed in order by Illinois, 
Virginia, North Carolina, and Florida, each taking more than 60,000 tons K;O dur- 
ing the year. Due to shipments across State lines consumption does not neces- 
sarily correspond to deliveries within a State. 
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FIGURE 4.—Comparison of apparent domestic consumption of potash (K;0) and sales by 
omestic producers of potash in the United States, 1929-48. 
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The 60 percent muriate of potash continued to be by far the most popular 
material, comprising 79 percent of the total K,O delivered for agricultural pur- 
poses. The 50 percent muriate of potash made up 7 percent of the total, manure 
salts 6 percent, and sulphate of potash and sulphate of potash magnesia 8 per- 
cent. This was about the same pattern of distribution as in 1947. 

Deliveries for chemical purposes [in 1948 in United States and Canada] were 
132,787 tons of muriate of potash containing an equivalent of 83,353 tons K,O and 
9,031 tons of sulfate of potash containing 4,673 tons KO The total chemical 
deliveries of 88,026 tons K:0 were 5,319 tons or 6 percent more than in 1947. 


Deliveries of agricultural potash salts in 1948, by States of destination, in short 


tons of K;0 
[American Potash Institute] 
Georgia... 88, 547 | Massachusetts... ............ 12, 218 
hue nu sere s eeu 88, 533 | Minnesota... ................. 12, 098 
RI) dE 83, 111 | Texas... .................-.- 9, 873 
Vil lA ostias osa iris 69, 676 | Missouri. ---- 7, 973 
North Carolina. ............- 68, 940 | Washington. ................ 4, 770 
Florida... cio a e 60, 412 | Connecticut. ...............- 4, 570 
Indians. -------------------- 54, 472 | Delaware... ...............- 3, 863 
Maryland. >... =p osa 50, 928 | Oregon_..------------------- 3, 060 
South Carolina. .............- 50, 895 | Colorado. ..................- 910 
Alabama- ooo. 37, 809 | Oklahoma. .................- 863 
Tennessee - .........-......- 33, 283 | Arizona --------------------- 742 
New Jeraenx. 32, 959 | North Dakota. .............- 587 
Wisconsin..................- 22, 146 | Nebraska...................- 509 
Pennsylvania. --------------- 20, 203 | Vermont. ..................- 322 
California- ------------------ 19, 568 | West Virginia... ............. 316 
Louisiana. .................- 19, 338 | Kansas. .................--..- 313 
Mississippi. ----------------- 19, 079 | Utah o << -------------------- 288 
Arkansas. .------------------- 19, 057 | Idaho- -------------------- 267 
New York 17, 883 | New Mevieo. ------ 250 
Maine EE 15, 934 | Montana...................- 176 
Michigan...................- 15, 276 | District of Columbia..........- 119 
IOWA beeen cee Eran 13, 403 | Nevada. ..............--.-.- 50 
Kentucky. ..................- 12, 352 | New Hampshire.............. 40 
Deliveries of chemical potash salts in 1948, by States of destination, in short 
tons of KO 
[American Potash Institute] 

New York_--ocoocioncesin ma 61, 612 | Oregon.....................- 600 
West Virginia... ............. 4, 517 | Georgis- -------------------- 575 
California. .................- 4,002 | Kansas. .............-..----- 532 
KEE 3, 814 | Tennessee. .................- 369 
New Jerseg. 2, 411 | Iowa... ...... ...--.. lll... 293 

AI A E tad 2, 042 | Oklahoma. .................. 292 
Maryland. .............-...- 1, 683 | Missouri. ..................- 188 
Virginis- s soc ed cma 1 | Connecticut. - --------------- 181 
NOVAdH. ooo een ES 709 | Massachusetts... ............ 87 
e EE 696 | Florida. ....................- 60 
Michigan...................- 675 | Washington. ---------------- 50 
Delaeare --------------- 605 | Kentucky. .................. 25 


Pennsylvania. ............... 603 | Wisconsin. .................- 24 
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AGRICULTURAL DELIVERIES 


CHEMICAL DELIVERIES 
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FicuRB 5.—Potash deliveries, by use groups, in North America, 1938-48 (American 
Potash Institute). 


Deliveries of agricultural and chemical potash in North America 
from 1938 to 1948 are shown in the accompanying diagram (fig. 5) 
furnished by the American Potash Institute. 


PRICES 


Prices for potash at the beginning of 1918 were those listed in the 

roducers’ price schedules for the 1947-48 season (see Potash chapter, 
Minerals Yearbook, 1947 pp. 1013—1014.). On February 6, 1948, 
however, the American Potash & Chemical Corp. announced an in- 
crease in the price of Trona muriate of potash from 45.5 to 48.5 cents 
per unit K,O, in bulk, f. o. b. cars Trona, Calif., effective Februar 
10, 1948, the first increase reported in 7 years. On March 9, 1948, this 
company withdrew and canceled the above increase and announced 
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that the price, terms, and conditions in its price schedule dated May 
1, 1947, for Trona muriate of potash (45.5 cents per unit K¿0) would 
remain effective until May 31, 1948. On May 3, 1948, the company 
issued its regular price schedule for the period June 1, 1948, to May 
31, 1949, for Trona muriate of potash for agricultural purposes, 
retaining its price at 45.5 cents per unit K,O. On February 6, 1948, 
the American Potash € Chemical Corp. issued a supplementary price 
schedule raising the price of Trona sulfate of potash 95-98 percent 
K.SO,, from 74 to 79 cents per unit K;O in bulk, f. o. b. cars, Trona, 
Calif., effective February 10, 1948. The regular schedule, issued on 
May 3, 1948, continued this price from June 1, 1948, to May 31, 1949. 
Regular price schedules for New Mexico potash for agricultural 
urposes for the 1948-49 season were issued in April and May 1948 
y the three producing companies. "The quotations, based f. o. b. cars 
seller's plant Carlsbad, N. Mex., in bulk per ton of 2,000 pounds, 
minimum carlots of 40 tons, were: 


Muriate of potash (62 to 63 percent K;0) ............ 
Muriate of potash (60 percent K30 minimum)........ 
Muriate of potash (48 to 52 percent K;0)............ 
Muriate of potash (50 percent K30 minimum). ....... 
Manure salts (22 percent K,O minimum)............. ) 
Manure salts (run-of-mine 20 percent K¿0 minimum). - 
Sulfate of Pa (90 to 95 percent K;SO,, basis 90 per- 

cent KIVU a is $32.50 per short ton 
Sulfate of potash-magnesia (basis 40 percent K;SO,, 

18.50 percent MgO)------------------------------ $14.50 per short ton. 


Sales of imported potash were reported in trade journals at 95 
cents to $1.20 per unit K,O at Atlantic coast ports. 


FOREIGN TRADE ° 


Imports. —Imports of potash salts in 1948 were only slightly 
larger than in 1947, rising from 51,043 short tons in 1947 to 52,890 
tons in 1948, as a result of increased importations of potassium bi- 
tartrate. The total value of imports also increased, rising from 
$2,475,351 in 1947 to $3,063,577 in 1948. Russia, Germany, France, 
and Belgium-Luxembourg, in the order given, were the principal 
sources of the imports in 1948. 

Potash for fertilizer use constituted 96 percent of the total K,O 
imports in 1948, slightly less than in the previous year. Imports for 
chemical use rose from 3 percent in 1947 to 4 percent of the total in 
1948. 

"The principal potash salt imported in 1918 for fertilizer use was 
the muriate (chloride), which came from the U. S. S. R., Franc 
Belgium-Luxembourg, Germany, and Canada. A large tonnage o 
crude potassium sulfate came from Germany in 1948, a little more 
than in the previous year. Imports of the bitartrate increased 
markedly. 


per unit K,O 


8 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from 
records of U. S. Department of Commerce. 
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Early in 1948 the officers and the directors of the Pioneer Potash 
Corp., vested as an alien concern in 1943, were ordered by the Office 
of Alien Property Custodian to complete proceedings under a cer- 
tificate of dissolution issued by Delaware. The order called for the 
payment of current and closing expenses and all accruing taxes and 
the setting aside of $25,000 as a reserve for legal fees owed. All 
a funds and property are to be transferred to the Attorney 

eneral. 


Potash materials imported for consumption in the United States, 1947-48 


[U. 8. Department of Commerce] 


1947 1048 
Ap- 
proxi- 
mate Approximate Approximate 
equiv- equivalent as equivalent as 
Material alent potash (K30) potash (K:20) 
as 
potash SE Value Value 
(K:0) Per- 
(per- Short | cent 
cent) tons of 
total 
Used chiefly in fertilizers: 
Manure salts ............... DA MU. ae A EE $1, 938 
Muríate (chloride).......... 58. 4| 35, 284| 19,900) 76.6/$1, 321, 367 736, 324 
Potassium nitrate, crude.... 40.0] (1) (0c Tian 26 43 
Potassium-sodium nitrate 
mixtures, crude.......... 14.0} 2,500 350 1.4 04.9681... — A E, A 
Potassium sulfate, crude....|  50.0j 10,031| 5,016; 19.3| 501,410 21.7| 599,722 
Other potash fertilizer mate- 
til, ee LE AA. AA O Meu 2, 415 
Total fertilizer. ...........|....... 47,815| 25,266| 97.3 95. 712, 340, 442 
Usd chiefly in chemical indus- 
tries: 
Bicarbonate................ A A O y AA 924 
Bitartrate: 
Argols. ooo 20.0} 2,820 564 430, 271 485, 949 
Cream of tartar......... 25.0 117 29 69, 408 143, 396 
Carbonato..........-------- 61.0 10 6 7, 204 2, 157 
Canstig- 2.62550 gege 80.0 33 Sak 271 13.538 43d 37,197 
Chlorate and perchlorate...|  36.0| 200 72) i 25, 848 9, 073 
Cyanide... cadencia erte 70.0 22 | 17, 948 11, 204 
Ferricyanidoe................ 490i. peel, Cs | dE 16, 692 
e AAA 46.01 (1) () 1 150 
Permaneanate 29.01 (0 (1) KEE, O ——— | WEE 
All other. .. 2... .......... 50.0 26 13 23, 197 16, 393 
Total chemical...........|....... 3, 228 712 2.7|  587,580| 5,375| 1, 4.3| 723.135 
mor ebbe 51, 043| 25, 978| 100. 0} 2, 475, 351] 52,890) 27, 1R1| 100. 0,3, 063, 577 


! Less than 1 ton. 
¿Chiefiy wood ashes from Canada. 
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Potash materials imported for consumption in the United States, 1947-48, by 


countries, in short tons 


[Figures in parentheses in column Man indicate, in percent, approximate equivalent as potash (K30)] 


U. S. Department of Commerce} 


Bitartrate Potas- Chlo- Total 
Muri- Potas- |. Sum | rate SS 
Caus- | ate sium |Sodium) ¿ng 
tic hy- | reide, | ATROÍS | Cream | sulfate, | Mtrate| per. | An 
Country droxide| `: or '| mix- per 
ride) wine of tar- | crude tures chlo- | othor! Short 
lecs crude | "ate tons | Value 
(80) | (56.4) | (20) (25) (50) (14) (36) 
1947 
Argentina. `... loco foo... I AE A A EE VE 1 $75 
Belgium and Lux- 
embourg.........].......- 14.400 |...222: A E A AA 6 |14, 472 455, 550 
Canada............].-...... 22A A MUS rac IRE INSCR! 230 11, 164 
pe CH EE EE AMA emus E, AS 2, 500 Olas dz 2,510 66, 064 
A A E ARAS sido O A AA PAPA 9 9 6, 634 
CUDS IO A A DEEG AAA A A EE 8 5.292 
France. ............].---.--- 18,922 PA ome euasit EE 118 |........ 19,040 | 792,946 
Germany. .........]........ 1,012 E EE AR WU, VE, EEN 11,703 | 584, 997 
Hone: LU AO A PA O A mercem A E A41 1 776 
A A PR 2, 036 Bo E PE DOE PRA 2,068 | 325,897 
Morocco, French...|....----|-------- OO A EUN EXON. Jen rtm 60 7,615 
Portugál A A A 274 EE, AS A EA 313 70, 462 
AA A AO A EE E E AAA, MAA 38 21,751 
Sweden............ "x A ace ese pvo AA le came ues A EEN 33 13, 523 
Switzerland. 2... A E EE, E DEE, DEN b3 EEN 53 7,516 
Uf E E E M3 AN A D AA E 443 56,432 
LU. NOM EE A A AA E ere toe s gea 19 |... 19 3 
United Kingdom...|........|---.-...]|.......- (D Ge, cexes neces 42 42 35, 509 
Total .......- 33 | 35,284 | 2,820 117 | 10,031 | 2,500 200 58 |51,043 |2, 475, 351 
1948 
Algeria: o es A A Bee A EE A E veda 882 77, 736 
Belgium and Lux- 
embourg.........|.--.--.. A AA ARA SCORES AA DIENEN rdum 8,775 | 396,7 
SEO AAA A A A AA AA AA EEN 106 | 1, 138 58, 11. 
Dl AN AAA AA O MS ERA AAA A (2) () 15 
Cl AAA A PE 22 lusus A A ! dE. ROO 11, 879 
L1) AA OON ires A Ene fe. ma sn oe A m TR 4 4 2,118 
Czechoslovakia. . ..|........]--.... PU rq aea PEPE AN Mta. ISP 6 6 924 
Me ceo A 9, 097 NN A IN ERES IR AAA 9,108 | 411,216 
Germany .........].......- 2,425 A enit 11:805: AA A A 14,230 | 695, YH 
¡eo Lo] AAA PA A A A A PC Perit (3) (a 
Italy...............].-.- Ke DESEE 3, 480 27 08 MP Ge ONE, BEEN 3,722 | 436,919 
Morocco, French...|........|.....-.- TO EE PA ei sis Dati eres cene 167 21, 418 
ME O [exe 246 7 EE O A ER 269 35, 068 
SIT A AA O COR A EA EEN aS elu 95 42, 153 
Sweden............ E E duda A Dette uncos wees atate AS 90 37, 068 
SN A seus ewe sa dc 14 S soa tetas tat ote obest aet stehe 10 10, 590 
A: AAA AA IE TE EP AA PS A E erus eee 14,275 | 780, 142 
United Lee AN AAA O A PR AAA APA 55 44, 387 
Total ........ 90 | 35,604 | 4,818 360 | 11,805 |........ 42 171 52 890 :3, 063, 547 


| 


! Approximate equivalent as potash (K30)—1947: 49 percent; 1918: 44 percent. 


2 Less than 1 ton. 


Exports.—The total value of the export trade in potash materials 
declined from $8,686,107 in 1947 to $8,288,955 in 1948, the increase in 
the value of the fertilizer materials failing to compensate for the de- 
cline in value of exports of potash chemicals. The exports of both 
fertilizer and chemical potash salts were widely distributed. ^ Ferti- 
lizer materials went largely to Canada, with much smaller quantities 
to numerous other countries, mostly in the Western Hemisphere. Ex- 
ports of chemical potash salts were more uniformly distributed. 
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Canada was the leading ics but large quantities went to sev- 
eral European countries—Belgium-Luxembourg, Italy, Netherlands, 
Switzerland, and Germany. 


Potash materials exported from the United States, 1944-48 


[U. S. Department of Commerce] 


Fertilizer Chemical Total 
is sh Sh Sh 
ort Short Short 
tons Value tons Value tons Value 
ID44 A A A 110,057 | $3, 139, 631 15, 444 | $3, 142, 006 125, 501 $6, 281, 727 
1945 A A IN 104, 687 2, 986, 990 18, 966 | 3,648, 795 123, 653 6, 635, 785 
1948... A vues 96, 822 2, 983, 751 23, 905 | 5,055, 441 120, 727 8, 039, 192 
1904/5: ossi Ro iE ERRECPAM UNES 102, 939 3, 251, 645 21, 970 5, 434, 462 124, 909 8, 686, 107 
1048 WEE 104,176 | 3, 498, 240 23,892 | 4,790,715 | 128,068 8, 288, 955 
Potash materials exported from the United States, 1947-48, by countries 
[U. S. Department of Commerce] 
Fertilizer Chemícal 
Country 1948 1947 1948 
Short Short Short 
tons Value tons Valuo tons Value 

Argentina. .................. 50 $3,375 | 1,274 | $361, 209 780 | $187,758 
A üstrall8- EE A RE E, eden sue 1, 319 212, 214 899 142, 845 
POP o EM TR RED SERMONES MOM MOIS" WEEN 9 2, 285 237 71, 792 
Barbados. ................... 3,014 |. 161 116. [2:5 e] ones sene eed uote 
Belgium and Luxembourg...|........|..........]. .....-...-.-.-..- 771 | 346,634 | 1,899 387, 099 
Brazil. ies oil 9,873 464, 045 2,577 507, 127 1, 804 357. 111 
Canada ica dla 73, 500 |2, 186, 206 | 3,840 | 549, 524 4,711 090, 942 
A cM tcI. ond O 155 44, 969 119 35, 460 
AAA 200] ^ 22:100 EE, WEE 1, 433 365, 095 1, 261 317, 647 
Colombia.................... 1,058 41, 661 852 190, 538 1, 033 216, 977 
PDO EE 8, 294 295, 820 166 53, 838 215 55, 823 
Did A A O UA AO E 4 6. 623 147 29, 301 
Dominican Republic. ...... ], 070 64, 367 7 4, 270 55 7,359 
Cher MANY acc cases E E EE EE eee nuce EE 871 201, 440 
LÉI EMEN P E, NOE. y CM 202 55, 583 138 39. 372 
Guatemala. oue cisco ortu ERIT 1 95 125 47,763 104 24, 871 
Hong KON AE sl eevee A PO etenim 979 | 234, 323 675 152, 123 
Iceland........... lesse 849 39, 576 43 9, 474 13 3, 188 
NI oec oS AS Nr POEM 697 191, 752 1, 101 218, 343 
RK, MEN bio EE EE EEN 99 44, 334 1, 433 254, 103 
A __......2-- 2-22 eee. 1, 453 60, 496 12 3, 467 15 3, 810 
Leeward Islands............. 961 40, O81 2 670 cece EEN 
A EE 1, 451 46,398 | 1,608 | 358, 303 1,029 273, 548 
Netherlands EE o ta ls aid 634 241, 284 1,670 329, 456 
New Zealand................| 2550 | om, 119 25, 908 58 10, 280 
IN OU WAY A PP PAPA A PEE 141 30, 611 75 21, 237 
puc. A e i pe EE 166 57, 436 82 27, £63 
Philippines, Republic of..... 529 26, 616 137 33, 371 77 23,102 
Portugal... os A AAA 15 1, 440 184 72, 230 131 29, 340 
Sweden......................] 2] 2900|.......].......... 601 169, 101 89 30, 558 
Switzerland... A A A neue tocued 851 | 398,662 | 1,299 255, 636 
Triuidad:..... EE 221 10, 444 50 14, 539 11 2, 243 
BA A EA PA |e a ree 579 | 125,037 294 55, 230 
Union of South Africa.......|........]..........].-..--.. |]- --....--- 457 120, 210 424 101, 830 
United Kingdom............| 50] 7,760 |........|.........- 622 | 122,175 158 37, 072 
E icecl A EES? 348 13, 661 75 22, 796 86 28, 162 
Venezuela................... 551 29, 231 182 84, 689 133 , 565 
DATT EE O PA DAI PA 160 29, 984 1 369 
Other countries.............. 338 13, 612 778 | 293, 338 765 222, 160 
Total... cece 102, 939 |3, 251, 645 1104, 176 |3, 498, 240 | 21, 070 ¡5, 434, 462 | 23,892 | 4, 790, 715 
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WORLD REVIEW 


The available statistics of potash output in the various producing 
countries, as well as an estimated total of world production, is shown 
in the accompanying table. 


World production of potassium salts and equivalent K;0, by countries, 1943-48, 
in metric tons! 


[Compiled by Pauline Roberts] 


1943 1944 1945 
Country ! Potas- | Equiva- | Potas- | Equiva- | Potas- | Equiva- 
sium lent sium lent sium Jent 
salts Ka salts K30 salts Ka 
North America: United States, potas- 
sium Salsas id is 1, 206, 215 | 670,534 |1, 431,982 | 757,103 |1, 440, 879 793, 096 
South America: Cbile, crude potassium 
DIALS dra 63, 828 (3) (2) (3) (3) (3) 
Europe: 
rance (Alsace), crude potassium 
O e EewaEiwdQdcdds 4,195,111 | 664,497 ¡2,951,355 | 466,657 | 855,730 144, 701 


Germany, crude potassium salts (car- 
nallite, kieserite, kainite, sylvinite, 
and hartsalz).......--..-.-.-----.-- 16 976 952 |2, 086, 639 |15,861,933 |1, 025, 530 3 (7) 
xs Spain, crude potassium salts (salable).| 439,657 87,380 | 675,836 | 115,830 | 710,496 | ?113,700 
8: 


¡A cu o E e 3, 048 (3) 1, 732 (2) (3) 1) 
India, nitrate of potash 4.............. 2. 358 1, 219 2.152 1, 118 3, 280 (1?) 
Korea, alunite. LL lLLL.L.. (3) (2) 18, 951 (2) OI (?) 
Palestine and Israel, crude potassium 
A A A Pes 93, 750 46,900 | 105,050 52, 500 93, 625 46, 800 
Australia, alunite LLL. 435 33 20, 185 351 22, 616 462 
Total (estimated) ..................|.......... 3, 800, 000 |.......... 3, 400, 000 |.-........ 1, 500, 000 
1916 1947 1948 
Country ! Potas- | Equiva- | Potas- | Equiva- | Potas- | Equiva- 
sium lent sium lent sium lent 
salts ka salts K40 salts K;0 
North America: United States, potas- 
SNM SANS eer ete he hie Bos 1,531,079 | 845,321 |1, 728, 882 | 934, 282 |1, 939, 998 | 1,034,077 
South America: Chile, crude potassium 
E E A (3) (2) (3) (3 (23 (2) 
urope: 
France (Alsace), crude potassium 
EE 3,558,760 | 574,495 |3, 908, 300 711, 200 (*) 769, 000 
Germany, crude potassium salts (car- 
nallite, kieserite, kainite, sylvinite, 
and hartsalz). ................LLLL (*) 955, 400 |73,284,000 |? 322, 000 |75,085,000 | ? 511,000 
ixi Spain, crude potassium salts (salable).| 365,207 | 135,479 | 622,153 | 153,652 (0) 151, 914 
a: 
CHING EE (2) (2) 1, 000 t (2) P 
India, nitrate of potash €.............. 6, 466 " (2) , Ge d 
Korea, alunite. ........ 2 LLLL.L.L.... (2) 2) (2) 2) 3) (3 
Palestine and Israel, crude potassium 
Salts B o o o eoe Steed 90, 571 45, 300 123, 163 61, 600 (5 
Australia, alunite ......00 000a 36, 427 35, 288 31,783 39, 759 1, 807 
Total (estimated) ..................|.......... 2, 700, 000 |.......... 3, 000, 000 |.......... 3, 000, 000 


1 In addition to countries listed, Eritrea, Iran, Italy, Poland, and U. S. 8. R. are reported to produce potash 
salts, but statistics of production are not available; estimates by senior author of chapter included in total. 

: pote not available; estimate by author of the chapter included in total. 

stimate. 

4 Exports pius consumption, 1913-44; exports only, 1945-46, 

8 Extracted from waters of Dead Sea. 

* Data not available. 

? Bizonal area only. 
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Canada.—The Provincial Department of Natural Resources, Sas- 
katchewan, announced early in 1948 that it was prepared to receive 
applications from companies wishing to develop the recently discov- 
ered potash deposits in that Province. The leasable area covers 
350,000 acres. description of the deposits was published.? 

France.—Exploitation has started of the extensive potash deposits 
discovered several years ago near Dax in southwestern France. The 
output is reported to be about 100 metric tons daily. 

Palestine and Israel.— Potash operations in the Dead Sea area were 
interfered with in 1948 by the conflict between the newly created 
State of Israel and that of Trans-J ordan. The 25-year mandate over 
Palestine, which Great Britain had held since 1923, was ended at 
midnight May 14, 1948. The Jewish State of Israel was established 
in Palestine and immediately recognized by the United States. A 
few weeks before this mandate terminated, the Palestine Government 
discontinued its convoys of motor traffic from the Dead Sea to Jeru- 
salem. Without convoys, it was impossible for Palestine Potash, Ltd., 
to transport supplies and fuel from the railhead at Jerusalem to its 
works at the north end of the Dead Sea and to transport its finished 

roducts from the Dead Sea to the railhead at Jerusalem, and pro- 
duction operations had to be suspended. Meetings of representatives 
of the Trans-Jordan Government. and Palestine Potash, Ltd., were 
held at the north end of the Dead Sea on May 13 and May 17, 1948. 
At the second meeting the representatives of the Trans-Jordan Govern- 
ment insisted that the company employees and plant, including the 
installations and personnel at the south end of the Dead Sea, should 
be put into their hands. The Israeli Government declined to accept 
the proposed terms, and instructed the company employees to evacuate 
the northern plant. This was done, and before withdrawal, supplies 
were destro a machinery rendered unusable, and the company motor- 
boats and barges taken to the south end of the sea. The armed 
forces of Trans-Jordan occupied the northern works 2 days later 
and were still in control of the area at the end of the year. It is 
reported that these works have been looted and dismantled by the 
Arabs after their occupation of the area. The southern plant is in 
the territory allocated to Israel by the partition decision of the General 
Assembly of the United Nations in 1948. This plant at the end of that 
year was in the hands of the Israeli army. It has been damaged only 
slightly. Its fresh-water supply system, which is located in Trans- 
Jordan, has been put out of operation by the Arabs.” 

United Kingdom.—Drilling operations in a search for potassium- 
bearing brines are being carried on at Lowdale, Sleights, Yorkshire, 
England, for the Imperial Chemical Industries, Ltd. The brine, if 
found, will be conveyed 20 miles by pipe line to the new I. C. I. works 
at Wilton. 


* Cole, L. Heber, Potash Discoveries in Western Canada: Canadian Min. and Met. Bull., 
vol. 41, No. 431, March 1948, pp. 149-158. An abstract of this paper was published in 
The Precambrian, vol. 21, June 1948, No. 6, pp. 4-8. 

% Palestine Potash Limited, acting chairman's speech to the 18th Annual General 
Meeting, Dec. 17, 1948, 2 pp. Baroway, Aaron, vice-president and secretary, Palestine 
Economic Corp., communication to Director, Bureau of Mines, Sept. 23, 1948. 
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GENERAL SUMMARY 


PERATION of industry at high levels during 1948 brought 
O sales of calcium chloride, soda ash, and salt cake to new records. 
Sales of bromine were below the wartime rate, but volume was 
large for peacetime. Iodine imports were greatly reduced, but domes- 
tic production supplied an increasing proportion of domestic demand. 
Production of boron minerals declined slightly as demand slackened. 


CALCIUM CHLORIDE 


À new record again was established in 1948 in sales of calcium 
GE (and calcium-magnesium chloride) produced from natural 

rines. 

No accurate use pattern is available for calcium chloride. How- 
ever, its hygroscopic and antifreeze properties are utilized in stabilizing 
gravel or soil road surfaces, dustproofing coal, assisting the curing of 
concrete, in ice control on roads, as an antifreeze for ores and other 
material in stock piles or in transit, in refrigeration brines, and as a 
dehumidifier in storage areas, basements, etc. The use of calcium 
chloride for dust control in coal mines has increased considerably 
during the past few years. 


Calcium chloride and calcium-magnesium chloride from natural brines sold by 
producers in the United States, 1944-48 


[In terms of 75 percent (Ca, Mg) Cla) 


Y car Short tons Value Year Short tons Value 
DL TOP 200, 964 $1, 621, 227 deer e EE 271, 206 $2, 650, 205 
(UNENEE 218, 320 1, 818, 219 4048 OE A bow 301, 936 3, 902, 75$ 
A heneltie nse 262, 147 2, 278, 954 


t Former editions of this chapter included a section titled Magnesium Compounds, which now appear 
as a separate chapter. 

3 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the U.8. 
Department of Commerce. 
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The following companies produced calcium chloride (and calcium- 
magnesium chloride) from natural brines in 1948: California Rock 
Salt Co., 2436 Hunter Street, Los Angeles 21, Calif., plant at Amboy, 
Calif.; Hill Bros. Chemical Co., 2159 Bay Street, Los Angeles 21, 
Calif., plant at Amboy, Calif.; Desert Properties Co., Frank Thomas, 
receiver, 374 Court Street, San Bernardino, Calif., plant at Amboy, 
Calif.; Michigan Chemical Corp., 500 North Bankson, St. Louis, 
Mich.; Rademaker Chemical Corp., Eastlake, Mich.; Dow Chemical - 
Co., Midland, Mich.; Pomeroy Salt Corp., Pomeroy, Ohio, plant at 
Minersville, Óhio; Westvaco Chemical Division, Food Machinery & 
Chemical Corp., South Charleston 3, W. Va.; and Liverpool Salt Co., 
Hartford, W. Va. 


Calcium chloride imported for consumption in and exported from the United 
States, 1944-48 


(U. S. Department of Commerce] 


Imports Exports 
Year ARAN, 
Short tons Value Short tons Value 
AR A RR RE 2.761 $35. 125 8, 535 $234, 329 
or DC t 4. 040 51, 409 6, 871 188, 141 
KEE 1,313 14, 587 10, 073 367 
RT a EE 250 5, 514 11, 955 502, 818 
A A O 249 11, 456 437, 763 


BROMINE 


Sales of bromine compounds were moderately lower but still well 
above the prewar rate. The bulk of the bromine sold was in the form 
of the compound ethylene dibromide for use in gasoline antiknock 
compounds. 

A booklet describing a long list of bromine products was published 
by the Dow Chemical Co? The Bureau of Entomology and Plant 
Quarantine amended its regulations to permit the use of methyl bro- 
mide as a fumigant for the treatment of cottonseed from certain 
counties in Texas, Oklahoma, and New Mexico that were found to be 
lightly infested with the pink bollworm. The chemical treatment would 
be in lieu of the heat treatment used in the past.* 

The Ethyl-Dow Chemical Co. recovered bromine from sea water at 
Freeport, Tex., and the Westvaco Chemical Division of Food Ma- 
chinery € Chemical Corp. recovered bromine from sea water at 
Newark, Calif. American Potash «€ Chemical Corp. produced 
bromine from the brine of Searles Lake at Trona, Calif. The follow- 
ing recovered bromine from well brines: Michigan Chemical Corp., 
St. Louis, Mich.; Great Lakes Chemical Corp., Filer City, Mich.; 
Morton Salt Co., Manistee, Mich.; Rademaker Chemical Corp., 
Eastlake, Mich.; Dow Chemical Co., Midland, Mich.; Westvaco 
SE Food Machinery & Chemical Corp., South Charles- 
ton, W. Va. 


3 Dow Chemical Co., Bromine and Bromine Products: Midland, SE 1947, 103 pp. 


4 Oil, Paint and Drug Reporter, vol. 153, No. 25, June 21, 1948, p. 3. 
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According to Oil, Paint and Drug Reporter, potassium and sodium 
bromides, Ü. S. P., barrels, were quoted at 33-34 cents a pound at 
the end of 1948. This represented no change from the previous year. 
Bromine in lead-lined drums, carlots, delivered, was 19 cents a pound. 

Imports of bromine and bromine compounds totaled 102 pounds, 
whereas 1,054,523 pounds valued at $432,992 were exported. 


Bromine and bromine in compounds sold or used by producers in the United 
States, 1944-48 


Year Pounds Value Year Pounds Value 
1944. a ceps 102, 112, 462 | $19, 712, 819 || 1947..................--. 78,177,650 | $14, 837, 104 
hr TEEN 79,709,857 | 14,796, 229 || 1948.................... 76,047,551 | 14, 844, 152 
J946 cara da oie 42, 780, 925 8, 560, 434 


Bromine and bromine compounds uc by C producers in the United States, 
1 


Pounds 


Gross Bromino 
weight content ! 


A | — aa | c ÀÁHÀÓ———— d o rN—H EP ac eM ROB ZO 


Elemental bromine. .......... 2,316,192 | 2,316, 192 A R, 300, 4 ‘ $478, 849 


Sodium bromide .....2..2--- 


85, 597, 321 | 72, 470, 036 | 13, 517, 015 | 83,791, 199 | 70,434,915 | 13,517, 111 


— e a | ——— | —MMM Ma | m á—ÁMÓáactÀ— | à á—— rr — À—B I 


beUo es 92, 663, 034 | 78,177, 650 | 14,837, 104 | 90,338, 555 | 76,047,551 | 14,844,192 


1 Calculated as theoretical bromine content present in compound. 


IODINE 


Dow Chemical Co., Midland, Mich., and Deepwater Chemical Co., 
Ltd., Compton, Calif., recovered iodine from waste oil-well brines in 
California. As there were only two producers during 1948 statistics 
on domestic production of iodine may not be published. In 1937 
domestic output totaled nearly 300,000 pounds and in recent years 
has supplied an increasing proportion of the iodine consumed in the 
United States. 

The other important source of iodine is Chile, where crude iodine 
is recovered as a byproduct in the nitrate operations. Iodine from 
Chile is imported and distributed by Chilean Nitrate Sales Corp. 

Exports of iodine and its compounds during 1948 totaled 271,459 
pounds valued at $550,493. Imports of crude iodine are characteristi- 
cally erratic and generally bear little relation to current consumption 
rates. Large stocks of crude iodine are maintained in consumi 
countries, principally the United States, and consumption is reflecte 
only in long-term averages of imports. Imports of crude iodine are 
shown in the &ccompanying table. 
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Crude iodine imported for consumption in the United States, 1944-48 
[U. 8. Department of Commerce] 


Year Pounds Value Year Pounds Value 
tr TEE 1, 204, 303 $1,221,274 || 1947..................... 2, 260, 506 | $2, 756, 888 
1046 da 220, 526 232, 070 || 1948...................-- 592, 136 847, 752 
1940 EE 886, 578 976, 190 


The results of a Bureau of Mines survey of iodine consumption are 
shown in an accompanying table. 


Crude iodine consumed in the United States in 1948 


Crudo fodine consumed 


Number 


Compound manufactured of plants 


Pounds | Percent of 


Resublimed Lodlne L2 cl LL LL lll. le lll eee eee 5 96, 472 10 
Potassium TO ras 7 799, 519 80 
Sodium lodld8.. ooa EE 8 47, 898 4 
AAA A I RU M 35 59, 072 6 

po AAA A A NAAA 28 993, 061 100 


1 Includes ammonium iodide, cadmium iodide, and other lodine products. 
2 A plant producing more tban 1 product is counted but once in arriving at total. 


Some interesting results of tests of the combined effect of potassium 
iodide and streptomycin against tuberculosis in guinea pigs were 
published. A large amount of technical data and other information 
on iodine is available from the lodine Educational Bureau, 12 Stone 
House, Bishopsgate, London, E. C. 2. The organization is sponsored 
by the principal Chilean iodine producers. 

According to the Oil, Paint and Drug Reporter, the price of crude 
iodine, kegs, ex-warehouse Staten Island, remained at $1.729 per 
pound throughout the year. The price of resublimed iodine in bottles 
or jars ranged from $2.35 to $2.65 per pound. 


SODIUM COMPOUNDS 


Sodium Carbonate.—The serious shortage of alkalies that had 
existed for several years continued into the first part of 1948. How- 
ever, later in 1948, demand lessened somewhat, and completion of 
most of the proposed expansions in the alkali-producing industry 
brought & condition of local oversupply to the market. 

Sales of natural sodium carbonate by producers in California were 
slightly less than in the previous year. Production from Wyoming, 
statistics on which the Bureau of Mines is not at liberty to publish, 
added to the total available. 

The problem of export control of soda ash, which was extremely 
serious at the first of 1948, largely disappeared by the end of the year. 
Quota restrictions on natural soda ash were lifted in the second 
quarter, and those on manufactured soda ash were removed several 
Een later, although both products were still exported under license 
control. 


5 Woody, Edgar, Jr., and Avery, Roy C., The Combined Effect of Potassium Iodide and Streptomycin 
on Established Tuberculosis in Guinea Pigs: Science, vol. 108, No. 2810, Nov. 5, 1948, pp. 501-502. 
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Natural sodium sulfates and sodium carbonates sold or used by producers in the 
United States, 1944-48 


Sodium sulfates ! Sodium carbonates ? 


Year 
Sbort tons Value Short tons 
A RE A Pc Red MEE 168, 923 $1, 577, 982 184, 826 $2. R69. 243 
A cis 178, 196 1, 525, 159 194, 045 3, 034. 118 
1910 EE 108, 781 1, 695, 413 215, 625 3, 127, 085 
A ew tee ee ee See bate CA E "S 257, 204 3, 329. 004 293, 051 5. 862, 178 


O48 p "—— —— Á 265, S02 4, 248, 013 3 238, 769 


1 Tonnage fienros for sulfates include Glauber's salt converted to 100 percent NaSO; basis. 
2 Soda ash and trona. 
3 Exclusive of production in Wyoming. 


Natural soda ash was produced in California by the following 
companies in 1948: American Potash € Chemical Corp., Trona, Calf. ; 
Natural Soda Products Co., 506 Central Tower Building, San Fran- 
cisco 3, Calif., plant at Kecler; Permanente Metals Corp., Kaiser 
Building, Oakland 12, Calif., plant at Lone Pine; Pittsburgh Plate 
Glass Co., Columbia Chemical Division, Bartlett, Calif.; and West 
End Chemical Co., 608 Latham Square Building, Oakland 12, Calif., 
plant at Westend. Westvaco Chemical Division, Food Machinery « 
Chemical Corp., Box 872, operated its underground trona mine at 
Green River, Wyo. 

The price of soda ash, light, calcined, bags, carlots, works, was 

uoted at $1.30 to $1.40 a hundredweight in 1948, according to Oil, 
Paint and Drug Reporter. The 1947 price was $1.20 to $1.30. 

Although a new record was established in 1948, the relatively small 
increase does not fully reflect the magnitude of expansion in the 
industry. It has been estimated that capacity would approximate 
5,000,000 tons in 1948. Output of some plants was restricted by 
strikes and a shortage of fuel for a time during the year. 

The bulk of the Sc ash produced is manufactured by the ammonia- 
soda process. Production of that type sodium carbonate, according 
to the Bureau of the Census, was: 1944, 4,538,398 short tons; 1945, 
4,375,017; 1946, 4,284,231; 1947, 4,519,144; and 1948, 4,575,452 tons. 

The consumption pattern of sodium carbonate, as estimated by 
Chemical Engineering, is shown in the accompanying table. 


Estimated consumption of sodium carbonate in the United States, 1944-48, by 
industries, in short tons 


[Chemical Engineering] 


Industry 1944 1945 1946 1947 1948 
AA A bee adr Dee ct 1, 290, 000 | 1,320,000 | 1,400.000 | 1,440, 000 1, 370. 000 
ORD MORE OR EEN BE 162, 000 150, 000 120, 000 135, 000 127, 000 
Caustic and bicarbonate............. LLL. 1,033,000 | 1,114,000 | 1,128,000 | ! 1, 127, 000 1, 137, 000 
Other Chemicals... occ. 1, 025, 000 860, 000 910, 000 | 1, 030, 000 1, 030, 000 
Cleansers and modified sodas.............. 100, 000 110, 000 125. 000 130, 000 135, 000 
Pulp and paper.............. 2 ll ro 170, 000 175, 000 190, 000 220, 000 230, 000 
Water softeners..................... cL. l.. 110, 000 100, 000 90, 000 100, 000 110, 000 
Petroleum refining........................ 22, 000 24. 000 20, 000 22, 000 21, 000 
"«extlleSd... 4 soc deme Uh mossa eret 61, 000 68, 000 77, 000 71, 000 69. 000 
Nonferrous metallurgy .................... 320, 000 200, 000 140, 000 190, 000 210, 000 
EXONS EE 79, 000 70, 000 67, 000 1 107, 000 230, 000 
Miscellaneous. ............................ 320. 000 290. 000 223, 000 1 223, 000 205, 000 

Toti dl io 4, 692, 000 | 4,581,000 | 4,490,000 | 4,800, 000 4, 880, 000 


! Revised figure. 
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Sodium Sulfate.—Sales of 265,862 short tons of natural sodium 
sulfates by domestic producers was a new record. Production of salt 
cake (including natural sodium sulfate) was at an all-time high. Due 
to the critical shortage of soda ash during 1947 and part of 1948, glass 
manufacturers made more extensive use of salt cake as a source of 
soda in the glass batch. However, the kraft pulp and paper industry 
continued to consume the largest portion, and substantial quantities 
were consumed in “soapless” detergents. 

The following firms reported production of natural sodium sulfates 
in 1948: American Potash & Chemical Corp., Trona, Calif.; Arizona 
Chemical Co., 30 Rockefeller Plaza, New York 20, N. Y., plant at 
Brownfield, Tex.; Dale Chemical Industries, Inc., P. O. Box 319, 
Twenty Nine Palms, Calif., plant at Dale Lake, Calif.; lowa Soda 
Products Co., P. O. Box 476, Council Bluffs, Towa, plant at Rawlins, 
Wyo.; Ozark-Mahoning Co., P. O. Box 449, Tulsa 1, Okla., plant at 
Monahans, Tex.; and Wm. E. Pratt, P. O. Box 738, Casper, Wyo. 


Production of sodium sulfate in the United States, 1944-48, in short tons 
(U. S. Bureau of the Census] 


Glauber's 


. Anhydrous 
o e UNE Salt cake | refined (100 
NaSO- (crude) ! percent 
101110) 1 Na:504) 
E A O MU e WEE M eee 231, 200 561, R89 89, 997 
iU NER RO DURS 200, 732 543, 371 91, 310 
pl we "T "mcr 167, 153 927. 746 122, 573 
Dre I E 197, 963 627, 331 135, 088 
(E EE 183, 630 656, 438 169, 018 


1 Includes natural sodium sulfate as shown in table in sodium carbonate section of this chapter. 


According to the Oil, Paint and Drug Reporter, at the end of 1948, 
price quotations on domestic salt cake were $25-$28 a short ton, bulk, 
works; anhydrous sodium sulfate was unchanged at $2.10 per hundred 
pounds, works; and Glauber's salt, $2.25-$2.50 per hundred pounds, 
less than carlots, bags, works. 


Sodium sulfate imported for consumption in the United States, 1944-48 


Crystallized 


Crude (salt cake) (Glauber's salt) Total 
Short tons Value Short tons Value Short tons Value 
CT WEE 31,305 $466,935 |... do eee 31,305 $466, 935 
19045. 22 cow dere A Ae eher 20, 203 289, 940 Loco doo 20, 293 259, 040 
1916: 222 eccL Dn Leu: 22, 446 352, 407 Il, E 446 352, 407 
1947 7 at oilct vixi 49, 157 583, 377 91 $1, 760 40, 248 585, 137 
LEE 29, 612 468, 561 nen due gereent, , 612 468, 561 


Sodium Metal.—Statistics on output of sodium metal cannot be 
published, as it is produced by only two companies in the United 
States. The Ethyl Corp., 405 Ee Avenue, New York, N. Y., 
produces sodium at Baton Rouge, La.; and E. I. du Pont de Nemours 
& Co. produces sodium at Niagara Falls, N. Y. Important uses of 
this metal are as a reagent in the preparation of tetraethyl lead, in the 
production of sodium peroxide, sodium cyanide, and other com- 
pounds, in the refining of metals, and as a reducing agent in organic 
synthesis. 
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A paper was published describing the properties and inorganic 
applications of sodium.’ 

The price of sodium metal was increased at midyear to 16% cents 
per pound, drums, works. 


BORATES 


Domestic production of boron minerals during 1948 decreased ap- 
proximately 10 percent from the previous year. 

In 1948 the following firms reported production of boron minerals: 
American Potash & Chemical Corp., Trona, Calif., on Searles Lake; 
Pacific Coast Borax Co., 510 West Sixth Street, Los Angeles 14, 
Calif., mine at Boron; Pittsburgh Plate Glass Co., Columbia Chemical 
Division, Bartlett, Calif.; United States Borax Co., 510 West Sixth 
Street, Los Angeles 14, Calif., mine near Shoshone; and West End 
Chemical Co., 608 Latham Square Building, Oakland 12, Calif., plant 
at Westend, on Searles Lake. 

According to Oil, Paint and Drug Reporter, the price of technical 
borax, 99! percent, granular, bulk, carlots, freight split, was $44.50- 
$47.50 a short ton in 1948. 

Producers announced a new price policy to become effective Jan- 
uary 1, 1949, involving an f. o. b. works basis for price schedules, and 
elimination of the 1 percent cash discount, making terms net 30 days.’ 


Salient statistics of the boron-mineral industry in the United States, 1944—48 


1044 1945 1946 1947 1948 
Sold or used by producers: ! 
Short tons: 
Gross weight... 277, 586 325, 935 430, 689 501, 935 450, 932 
B303 content.......-.---.-.------- 91, 700 104, 600 129, 800 145, 700 134, 700 
KEE $6, 579, 587 | $7, 635, 365 | $9, 575, 866 |$11, 844, 108 | $11, 147, 735 
Imports for consumption (refined): 
A A EE 1, 344 100, 567 2, 000 3, 056 
A A EE $191 $4, 077 $747 $1, 503 
Exports: 
O AA 32, 759 43, 475 53, 303 85, 736 70, 940 
VAlUG NEE $1, 601, 014 | $2, 059, 510 | $2, 644, 760 | $4, 651, 642 $4, 075, 049 
Apparent consumption: 1 
Short Long... 244, 827 282, 461 377, 436 416, 200 379, 994 


! Borax, anhydrous sodium tetraborate, kernite, boric acid, and colemanite. 
2 Quantity sold or used by producers plus imports minus exports. 


Sale of the Western Borax mine of Borax Consolidated, Lud., in 
Kern County, Calif., to Pacific Alkali Co., of Los Angeles, was ap- 
proved as one of the moves in the dissolution of the borax trust, as 
ordered in a consent decree to the civil antitrust suit filed in Feder 
Court in September 1947.* | 

A series of articles was published on the chemistry and role of 
boric oxide in glass technology.? 

The market for boron compounds in fertilizers and as a weed 
killer was described in an article.!? 

* Gilbert, H. N., Some Unique Properties of Sodium and Potassium: Chem. and Eng. News, vol. 26, 
No. 36, Sept. 6, 1948, pp. 2604-2606, 2660. 

? Oil, Paint and Drug Reporter, vol. 154, No. 25, Dec. 20, 1948, p. 53. 

* Engineering and Mining Journal, vol. 149, No. 1, Jan. 1948, p. 114. 

* Weyl, W. A., Boric Oxide—Its Chemistry and Role in Glass Technology: Glass Ind., vol. 29, No. 3, 
March 1948, pp. 131-136, 156, 158; No. 4, April 1948, pp. 200-204, 228; No. 5, May 1948, pp. 264-265, 284; No. 
6, June 1948, pp. 328-329, 346; No. 7, July 1948, pp. 388-390, 413-415; No. 8, August 1948, pp. 444-445, 465; 


o. 9, September 1948, pp. 500-502, 524, 520: No. 10, October 1948, pp. 559-561, 594. 
10 Chemical and Engineering News, vol. 26, No. 49, Dec. 6, 1948, p. 3656. 


Salt 


By FLORENCE E. HARRIS anb E. M. TUCKER 


GENERAL SUMMARY 


RODUCTION of common salt of all types continued its upward 

trend in 1948. Thirteen States and Puerto Rico contributed a 

total of 16,403,293 short tons valued at $54,331,782 in 1948 com- 
pared with 16,053,882 tons valued at $52,191,688 in 1947. This is an 
increase of 2 percent in volume and 4 percent in value. The accom- 
panying table shows an increase in apparent domestic consumption 
as well as larger exports. 


Salient statistics of the salt industry in the United States, 1935-39 (average), 
and 1944-48 


1935-39 
(average) 1944 


—— e | onesie meres | omer | cies | ——————— Ó—— ———— 


Sold or used by producers: 
Dry salt: 
Evaporated (manufactured) 
short tons..| 2, 507,374] 3, 448, 578] 3,182, 570| 3,249,457] 3,158,718! 3, 207, 403 


Rock $2lt................ do....| 1,947,254| 3,448, 238) 3,505,740| 3,412,008| 3, 754,353) 3,846, 846 
vk EE do....| 4,454,628| 6,896,816) 6,688,310| 6, 661, 465 6,913,071] 7,054, 249 
CA AA oc 2- -—---- $21, 730, 339|$37, 355, 192,$37, 335, 488:$38, 204, 396| $43, 032, 621¡$46, 430, 927 
— ee per ton............ $4. 88 $5. 42 $5. 58 $5. 75 $6, 22 $6. 58 
rine: 
Short (ong... e EE 4, 205, 587| 8,820,355| 8,705,831| 8, 470, 680| !9,140,811| 9,349,044 
iber Eer See $1, 675, 273|,$6, 360, 300; $6, 578, 918) $6, 618, 190] ! $9, 159, 067| $7, 900, 855 
otal salt: 
Short ton8..................... 8, 660, 215] 15, 717, sl 15, 394, 141| 15, 132, 145| 1 16, 053, 882! 16, 403, 293 
Value AA $23, 405, 612/$43, 715, 492' $43, 914, 406 $44, 912, 586]! $52.191, 688'$54, 331, 782 
Imports for consumption: po 
For curing fisb...... short tons.. ier 250 bett A LA orcas 768 
Valle cose oso ete occ sek 1 Net, AA 0070 eosam $2, 744 
In bags, barrels, etc. short tons.. 1,385 14 1, 572 275 37 ], 591 
EAN Seca s $11, 813 $700 $36, 343 $4, 456 $8, 571 $20, 971 
In bulk..............short tons.. 24, 131 5, 510 2, Y81 2, 571 1,533 3, 262 
Vallbona oda $55, 876 $31, 459 $37, 047 $20, 16] $14,322 $17, 033 
Total: 
Short (ong... ee 46, 766 5, 554 4, 553 4,253 1,910 5, 621 
AAA he coats $111, 411 $32, 159 $73, 390 $29, 628 $22, 893 $40, 748 
Exports: 
Short Long... -.. Ll lll c cl ll. 90, 214 198, 368 190, 524 223, 426 4 188, 307 368, 921 
E AAA c cecdaeu ur $521, 652| $1,620, 226! $1, 509, 301| $1, 889, 522| 4 $1, 588, 847| $5, 672, 578 


————— |. —ÓMÓ— | ——— ———————— |.—————— | — Ó—————— | ———————————— 
LAM [IL ee LIII PP 


Apparent consumption ! 
short tons..| 8, 616, 767| 15,524,357| 15, 208, 170| 14, 912, 972,1 415, 771, 006| 16, 039, 903 


1 Revised i 

3 Values are f. o. b. mine or refinery and do not include cost of cooprrage or containers. 

3 Includes salt in bags, sacks, barrels, or other packages—1938: 93 tons, $673. 

4 96,479 short tons valued at $2,347,679, shipped under the U. 8. Army Civilian Supply Program, is ex- 
cluded from the exports shown but is deducted from apparent consumption. 

5 Quantity sold or used by producers plus imports minus exports. 
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The output of evaporated salt, rock salt, and brine each increased 2 
percent. Comprising both rock and evaporated salt, 143,119 short 
tons of table salt and 70,262 tons of livestock salt were iodized in 1948. 
This represents an increase in iodized table salt but a decrease in io- 
dized livestock salt. 

Figure 1 compares the indexes of production of salt in brine and 
dry salt (evaporated and rock) with the index of industrial activity. 
The first two—with a 3-point rise each—did not keep pace with the 
5-point rise in industrial production. However, the salt-in-brine 
curve, which advanced from 219 in 1947 to 222 in 1948, is still above 
that for industrial production, which rose from 187 in 1947 to 192 in 
1948. The dry-salt curve rose from 155 in 1947 to 158 in 1948. 
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FIGURE 1.— Index of salt in brine and of evaporated and rock salt sold or used compared with industria) 
production, 193948. Index of industrial production from Federal Reserve Board. 


Relative quantities of the three types of salt produced in the United 
States are shown in figure 2 for the 1939-48 decade. 
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FIGURE 2.— Trends in the quantity of rock salt, evaporated salt, and brine (in terms of salt content) sold 
or used by producers in the United States, 1939-48. 


PRODUCTION 


Salt was produced by 43 companies in 71 plants in 1948. Of the 
total companies Tee dry salt in continental United States, 
about 20 are small; six are medium size; and 6 may be placed in the 
"Large" category, which includes 5 parent companies composed of 
subsidiaries or divisions with large composite tonnages and 1 concern 
that has a large output at a single location. Of the parent companies 
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in the “Large” classification, 1 company has 11 companies or divisions 
under it; 2 other companies have 5 each. Eight chemical companies 
operate 12 plants. Solar salt was produced in Puerto Rico in 1948 
by three operators at five works. 


PRODUCTION BY STATES 


California.—The unique pinnacles of salt that occur in this State 
were described and illustrated in an article on salt lands in the Searles 
Lake area.: Imperial Salt Co., operated by Western Salt Co., San 
Diego, produced no salt in 1948, closed the plant, and moved the 
machinery. C. C. Miller's salt operation on Mono Lake, which has 
operated on an experimental basis, was idle during 1948. 

Louisiana.—Myles Salt Co., a wholly owned subsidiary of the 
Morton Salt Co. was merged with the parent company October 1, 
1948. Jefferson Island operations in Louisiana were described and 
illustrated in an article? 


Salt sold or used by producers in the United States, 1946-48, by States 


1947 1948 


Quantity Quantity Quantity 
State 
Per- | Valuo Value 
Short cent 
tons of 
total 
California......... 729, 002 5183, 358, 060 6 $3, 927, 722 
8nsas..........- 815,018 5| 4,014,919 5| 4, 960, 828 
Louisiana......... 1, 846, 522 12| 4,612, 359 13| 6, 444, 751 
Michiran.........| 4, 334, 202 29/15, 711, 074 27 16, 265, 743 
New Mexico. .--.- 8, 677| (1) 16, 399 12, 006] (3) , 3 (3) 
e York........ 2, 813, 782 19/10, 153, 274 2, 923, 023 18} 11,875, 485 19,13, 056, 542 
Ohio.............. 2, 645, 095 17; 4, 160, 011 2, 975, 676 18 6, 815, 639 17, 5, 884, 343 
Puerto Rico...... 12, 411| (1) 83, 494 13,344| (2) 101, 287 (1) 112, 072 
Teras............. 1, 098, 589 7| 1,355, 676| 1,191, 621 7| 2,090,098 8| 1, 712, 169 
Utàbh...i.. 121, 669 ]| 339,505 113, 285 1 340, 028 1 429, 494 
West Virginia..... 272, 541 2 896, 894 279, 300 2 1, 161, 429 l| 1, 197, 645 
Other States t..... 433, 347 3 209, 921 470, 151 3 501, 294 3 340, 473 
ss : 100,44, 912, 586| 1 16,053, 882] 100| ! 52, 191, 688,16, 403, 203; 100/54, 331, 782 


* Revised figure. 

2 Less than 0.5 percent. 

3 Included in “Other States.” 

* Comprises Nevada, New Mexico (1948 only), Oklahoma, and Virginia. 


Michigan.—The great salt resources of Michigan were described in 
an article? The Mulkey Salt Co., which before March 25, 1948, was 
an independent subsidiary of the Morton Salt Co., was merged and 
made a division of the parent company. 

New York.— The Worcester Salt Co., a wholly owned subsidiary of 
the Morton Salt Co., was merged with the parent company January 1, 
1949. 

Ohio.—Salt deposits in Ohio were described in 1947.* The Ohio 
Salt Co., Wadsworth, Ohio, was merged with the Morton Salt Co. on 

1 Packard, Charles, Mysterious Giants of the Desert: Rocks and Minerals, vol. 23, No. 2, February 1948, 
dede Engineering Progress, Salt: Vol. 44, No. 2, February 1948, pp. 22, 24. 
3 Mineralogist, Enormous Salt Deposits in M ichigan: Vol. 16, No. 11, November 1948, pp. 540-54 


4 Pepper, J. F., Areal Extent and Thickness of the Salt Deposits of Óhio: Ohio Jour. Science, ss 47, No. 6, 
1947, pp. 225-239. 
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December 31, 1948. In May 1948 the Morton Salt Co. closed the 
Cleveland plant that had been acquired from the Union Salt Co. 

Texas.—The facilities of the Dow Magnesium Corp. at Velasco, 
Brazoria County, purchased by the Dow Chemical Co., Midland, 
Mich., February 8, 1947, were inactive as regards salt production in 
1948. The Imperial Salt Co., Missouri City (formerly at Henderson), 
was building an evaporation plant; it was not yet in operation in 1948. 
Development work on the brine wells was described.’ The Diamond 
Alkali Co. of Cleveland, Ohio, opened an extension of its plant in 
Houston, Tex.* 

West Virginia.—The Ohio River Salt Corp. plant at Mason was idle 
all of 1948 and is now being dismantled. 

A railroad surveyed” the salt region of New York, Ohio, Pennsyl- 
vania, and West Virginia. 

To summarize the corporate changes in the Morton Salt Co. to effect 
economies in 1948, the parent company consolidated several of its 
wholly owned subsidiary companies and closed one. By the end of 
1948 it had 10 producing divisions in various parts of the country. 
In addition, it also merged the Mulkey Salt Co., a heretofore inde- 

endent subsidiary, with the parent company, making it & division. 

he Mulkey Co. in recent years has been a distributing company only 
and has not been considered a producer. 


PRODUCTION BY METHODS OF RECOVERY 


By far the greatest percentage of salt operations in the United States 
is at wells. ines are next, followed by solar salt works using sea 
water, salt brine of the Great Salt Lake, and various sources in desert 
areas that are worked by simple methods. The early salt wells were 
simple wells through which connate brine was pumped. In 1883 the 
first well into which fresh water was introduced and salt brine pumped 
up was installed in New York. Today connate brine is à compara- 
tively minor source of salt in the United States. Certain modern 
wells supplying artificial brine are as much as 7,000 feet deep. 


Salt sold or used by producers in the United States, 1947—48, by method of recovery 


Method of recovery 


Short tons Value Short tons Value 


Evaporated: 
Bulk: 
Open pans or grainers............ lll. 526, 041 $6, 336, 068 462, 325 $6, 868, 010 
Vacuum pans... lll llle sc-l 1, 790, 346 15, 824, 304 1, 724, 264 16, 908, 921 
AAA A O SS Ce 581, 932 2, 173, 652 7 2, 749, 560 
GE DIGCKS EES 260, 399 2, 708, 857 274, 511 2, 933, 694 
ock: 
BU A A A REMO 3, 685, 190 15, 350, 722 3, 798, 016 16, 510, 756 
DIOCESE 69, 163 958 
Salt in brine (sold or used as such). ............ 1 9, 140, 811 ! 9, 159, 067 9, 349, 044 7, 900, 855 
Toll. iaa 1 16, 053, 882 | 1 52, 191, 688 16, 403, 293 54, 331, 752 
1 Revised figure. 


$ Chemical and Engincering News, Imperial Salt Starts Texas Brine Operations: Vol. 26, No. 20, May 17, 


1948, p. í 

Ne òh, Font and Dru Reporter, Diamond Alkali Dedicates New Electrochemical Plant: Vol. 154, No. 121, 
OV. Z2, » DP. 9, 35, 
? Balt in the Arca Served by the Baltimore 4 Ohio R. R., 1948. 
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A discussion of the term “open pans" as used in the accompanying 
table seems in order, inasmuch as there is a little confusion regarding 
it. For many years the term “open pan" meant the type of salt pan 
used in the early days of salt making in the United States. Those 
pans were heated directly by fuel underneath the pans. Later, open 
pans of oblong form were made, with steam pipes running through 
the inside of the pans near the bottom. They became commonly 
known as “grainers,”” because of the type of the crystal produced. 
Although old-type pans heated by fuel underneath are still used in 
many salt-producing plants abroad, they are no longer used in the 
United States. According to W. G. Wilcox,’ the Mulkey Salt Co., 
which was the last company to use them, discarded them 20 years ago. 
Another type of open pan is part of the Alberger process, used exclu- 
sively by one salt company. 1t consists of a connected pair of circular 
evaporator pans. The brine is first heated under high pressure and 
Deem through flashers that reduce the pressure and temperature. 

o heat is applied either in or under this type of pan. 

Evaporated Salt.—Plants producing evaporated salt totaled 48 in 
1948, operating in 12 States and Puerto Rico. 


Evaporated salt sold or used by producers in the United States, 1947-48, by States 


1947 1948 
State -  _ _ == — 
Short tons Value Short tons Value 
Callfornia AAA 625, 379 $3, 452, 309 740, 418 $3, 464, 327 
EC A A NN 345, 178 2, 961, 140 321, 812 3, 255, 070 
—  —— €— ——— P Pu ON 74, 843 591, 330 88, 304 991, 871 
IN ou lloc A med 896, 555 8, 645, 977 871, 226 9, 705, 533 
Now YOTE AAA AI 432, 505 5, 192, 627 429, 870 620, 727 
v eere Epp Op PPORES 446, 508 4, 285, 469 441, 169 4, 287, 147 
Puerto RICO. oca caidos So 13, 344 101, 287 15, 145 112, 072 
West Virginia... -aMMa 134, 872 1, 017, 001 120, 397 1, 072, 758 
Other States 11... 2 LLL LLL Lc e LLL Leser 189, 474 795, 801 179, 062 950, 680 
Total- a hak GE 3, 158, 718 27, 042, 941 3, 207, 403 29, 460, 185 


! Includes Nevada, New Mexico, Oklahoma, Texas, and Utab. 


For several years the Salt Producers Association reported monthly 
output of evaporated table salt by the majority of producers. Begin- 
ning July 1, 1948, the reports represented a wider coverage. Evapo- 
rated-salt producers (whether or not members of the association) 
reported monthly shipments to a firm of accountants, which compiled 
the figures and submitted a report only of totals to the association 
and those receiving the service. This arrangement applies to evapo- 
rated salt only and not to rock salt or brine production. 

Rock Salt.—The 1948 output of rock salt from 19 mines in 8 States 
increased 92,493 short tons over that of 1947. 


Rock salt sold by producers in the United States, 1944-48 


Year Short tons Value Year Short tons Value 
1944 SES 3, 448, 238 $12, 225,057 || 1947... oococooco... 3, 754, 353 $15, 989, 680 
TAS ec 3, 505, 740 12, 964, 301 1948.22 3, 846, 846 16, 970, 742 
140 coins 3, 412, 008 13, 308, 001 


$ Managing director, Salt Producers Association, Detroit, Mich, 
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Pressed Blocks.—In 1948 the increase in pressed blocks made from 
evaporated salt in 22 plants was more than offset by the decrease in 
blocks made from rock salt in 9 plants, which reduced the total 6,221 
short tons. 


Pressed-salt blocks sold by original producers of the salt in the United States, 
1944-48 


From evaporated salt From rock salt Total 
Year SS SE EE 
Short tons Valuo Short tons Value Short tons Value 
1944 ooo 274, 216 $2, 797,015 79, 003 $724, 456 353, 279 $3, 521, 471 
IMS S E 242, 632 2, 479, 109 94, 811 849, 154 337, 443 3, 325, 3 
10468. cns leve 298, 314 2, 942, 966 97, 060 828, 412 395, 374 3, 771, 378 
e odas 200, 399 2, 708, 857 69, 163 638, 958 329, 562 3, 347, 815 
1948............... 274, 511 2, 933, 094 48, 830 459, 986 323, 341 3, 393, 680 


Salt Content of Brine.—Eight chemical companies operating 12 
plants in 7 States reported production of salt in brine. In addition, 
small quantities of brine were produced by other firms for use prin- 
cipally in the chemical industry. Salt in brine constituted 57 percent 
of the total salt output in the United States in 1948. 


DISTRIBUTION AND MARKETING 


The accompanying table shows primary shipments of salt by the 
producers in the various States. 


Distribution (shipments) of evaporated and rock salt in the United States, 1947-48, 
by States of destination, in short tons 


1947 1918 
Destination SSS E E EE 
Evaporated Rock Evaporated Rock 

NT AAA eee t E 12, 938 88, 323 14, 875 93, 655 
Arizona....... EIA A AA 16, 230 3, 038 15, 732 3, 014 
EE edel 11,652 44, 130 11,278 41, Or 
O O A A sqdesreru a abs 331, 693 53, 709 355, 451 65, 116 
A A EL e LO SE het 37,565 60, 384 37,276 3n, x21 
A MA A 13, 818 17, 397 13, 432 23. 409 
IPOs ont ORO MES 4,725 16, 387 8, 005 12, 206 
District of Columbia ooo 5,706 2. 220 5, 843 2, 6M 
Florida co ca d zu za eens 10, 450 36. 179 10, 342 31, 569 
er TN ON A E T RM 21, 670 46, 710 22, 464 42, 556 
La rr AA A II EE 15, 996 1,571 19, 97 1, 394 
AA irapa saat mita adis 235, 427 246, 046 227,036 223, 613 
Krk A A O A 100, 056 72, 907 103, 022 76, 510 
TOW O A A Ee 114, 256 108, 675 101,813 103, 541 
TE EE 53, 741 142, 970 49, 151 |. 137, 744 
A e mam S Ec Edu ei 30, 325 70, 209 33, 803 66, 25 

DoulSialidecrcedcee se ctae dci ao 16, 277 138, 949 14, 690 135, 167 
MAING AAA AAA Poet Janet: 13, 382 58, 706 13, 578 59, 435 
Maryland. EES 35, 250 52, 827 36, 139 61, 379 
Massachusetts... clnlllllllnenlslee.awencocc 55, 735 84, 764 54, 312 03, 771 
MICE ani rabassa 139, 660 115, 967 118, 666 115, 552 
Minnesota aureis 111,455 69, 088 104, 466 71,523 
MISSISAID WEE 8, 064 26, 238 9, 537 23, 018 
MISSOUTI ec e a E 69, 914 78, 025 72, 937 76, 996 
Monti. acc a 20, 194 3, 478 22, 215 2,597 
Nebraska. causes prlde ac 55, 960 63, 835 53, 462 61, 046 
A A A EEN 4,019 88, 181 5, 862 T7. 062 
New Hampshire. _......-...-.---------2-- ee. 4, 628 55, 561 4, 581 54, 901 

[OW JOLSOV idad 103, 478 138, 421 113, 268 163, 7 

New Mexico.__..--.--.--------.----.----------- 7, 291 23, 355 ; 22 GH 
New Y OPK AM A 222, 149 554, 376 213, 273 585, 470 
North Carolina... ..----...---.--------- +e 49, 432 57, 599 48, 860 62, WS 
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Distribution (shipments) of evaporated and rock salt in the United States, 1947-43, 
by States of destination, in short tons—Continued 


1947 1948 
Destination 
Evaporated Rock Evaporated Rock 

A ee SU case A 212, 762 160, 876 208, 826 167, 616 
ORIQNOMS ee 29, 639 26, 228 29, 455 31, 721 
OOO ee 50, 775 5, 144 64, 196 
Pennsylvania. cinco sect eo sees 156, 237 131, 069 138, 956 148, 733 
Rhode [sland sicario 7, 796 10, 725 8, 224 14, 584 
South Caroling... ee 9, 638 17, 658 9, 836 17, 391 
South Dakota 21, 609 18, 346 21, 061 20, 362 
"Tennessee... e +--+ +--+ ee 28, 042 73, 300 32, 750 70, O11 
A nest ue Medie iE 60, 835 220, 111 59, 867 217, 010 
HERE 22, 068 2, 233 20. 763 1,7 
o EE 5, 066 19, 143 5.375 18, 617 
A: A EE 50, 517 92, 720 53, 526 103, 855 
Washingtol. e ollceoleses dra 178, 661 1, 530 161, 507 1, 227 
West Virginia: no canoe eco c ee ER 156, 967 83, 032 140, 341 80, 971 
W ISCONSID EE 126, 476 39, 670 125, 357 43, 489 
WYOMING A ee tase 11, 042 3, 535 10, 908 2, 419 
Othieri AA ee eed ee eee eas 85, 195 222, 025 180, 800 270, 683 

duc EE 3, 158, 718 3, 754, 353 3, 207, 403 3, 846, 846 


¡Includes salt used in Puerto Rico (evaporated salt), shipments to noncontiguous Territories of the 
United States, exports, and shipments to unspecifled destinations. 


Salt shipped to noncontiguous Territories of the United States, 1946-48 
[U. S. Department of Commerce] 


1946 1947 1948 
Territory A KEE XU E MEC 
Short tons Value Short tons Value Short tons Value 
A E EE 1 4, 816 $111, 965 14,055 | $119,614 (2) (2) 
American Samoa.............. 338 28 1 $53 
AAA WEE, EES 133 3, 899 4, 202 
Haw all. olor ld tados 2, 528 91, 790 2, 810 90, 195 (3) 
Puerto Ríco..................- 4,741 170, 798 6,711 345, 681 7,000 407 883 
Virgin Islands... 76 4, 730 85 5, 447 41 2, 669 
Total. vu dc 12, 167 379, 621 13, 796 565, 421 7,140 414, 807 


1 Shipping weight. 
? Data not available. 


After March 1948, shippers were not required to declare manifests 
on merchandise shipped to Alaska or Hawaii; this is why such figures 
for salt do not appear in the table on noncontiguous shipments. 


CONSUMPTION AND USES 


Total consumption of salt increased in 1948 from 1947, but de- 
creases were noted for most of the uses shown in the accompanying 
table. Increases occurred in salt used for chlorine, soda ash, dyes and 
organic chemicals, other chemicals, livestock, table and other house- 
hold and agriculture. The largest increase was in the undistributed 
item, due chiefly to inclusion of most of the augmented exports. 

In 1948, much was written about chlorine, the second-largest use 
for domestic salt. In the United States, where all chlorine is pro- 
duced from sodium chloride, chlorine production approached the peak 
record of 1944. A concise review traces the growth of the industry 


883326—50—_69 
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for a number of years.? Where chlorine is made and used is given in 
another article. The sewage and water-processing season was pro- 
longed in 1948 by the mild weather." It is reported '? that the 
Grosvenor-Miller process, which has been tested successfully in pilot 
plants, may enable soda-ash producers to utilize hydrogen chloride, 
now a waste product, in the manufacture of chlorinated and certain 
other organic chemicals. 


Salt sold or used by producers in the United States, 1947-48, by classes and uses, 
in short tons 


1947 1948 
Use 
Evapo- | Rock | Brine | Total |ÉvSpo | Rock | Brine | Total 
Chlorine, bleaches, chlo- ! 
rates, etc... .......... 368, 430; 711,439; 1,661,943) 2,741,812 336,180) 705,315 1,796, 533| 2, 838, 023 
Boda ash... ............- A oet 3 7,382, 046 | ? 7, 382, 646 63 HE, EE 7, 392, 248| 7, 392, 248 
Dyes and organic chem- 

AlS a coe 59, 683 67, 100 oo 20e===2 126, 783 78,873, 104,401:......... 183, 274 
Soap (precipitant)....... 43,445! 16,733 .......... 60,178| 33,350, 10,852l......... 44, 202 
Other chemicals. ........ 06,958! 510, 747, (3) 607,705; Á 91,529, 523, 737 (3) 615, 266 
Textile processing.......| 33,518. 117,724|.........- 151,242 22,838) 92,555... 115, 393 
Hides and leather....... 95, 438| 155,370/........-- 250, 808 79, 964)  150,647]......... 230, 611 
Meat packing............ 368, 67 408, OI .....- 776,689| 324,041| 366,2591......... 690, 300 
Fish curing.............. 40, 267 22, 4120/2 cc ore 62, 993 15, 351 19, 997 |......... 35, 348 
Butter, cheese, and other 

dairy products......... 108, 323 5, 236 esse et 113,559 97,339 OUT, 102, 356 
Canning and preserving.| 150,482; 16,694 .......... 167,176, 125,958;  18,853.......... 144, 511 
Other food processing... | 231,408}  24,271..........- 255, 679 193,896, — 19,279.........- 213, 175 
Reirigeration. 40, 730! 196, 242,.......... 236,972| 20,540) 196,087|......... 216, 62 
Livestock............... 528, 481, 205,375,.......... 733, 856| 553, 966) 235,532|......... 792, 498 
Highways, railroads, 

dust and ice control... . 6, 942| 466, 762'---....... 473, 704 8,260, 460,674|......... 408, 934 
Table and other house- 

ra y AA tay 478,647| 173,411|.......... 652,058! 499,339: 173,648|......... 672, 987 
Water treatment......... 220, 330' 231,812 (3) 452,142; 193,861| 253,095 (3) 446, 956 
Agriculture... ......... 14, 785 9, 198... 2... 23, 983 13, 609 19, 5607]. .......- 33, 476 
Metallurgy............-- 22, 094 65, O27 sees sn 87, 121 16, 625 49, 1521......... 65, 777 
Undistributed *.........| 250,087| 350, 467 96, 222 696, 776; 501, 884 438,879| 160,263! 1,101,026 
Total. E 3, 158, 718 3, 754, 353 ? 9,140, 811 16,053, 882,3, 207, SS 846, 846/9, 349, ed 16, 403, 293 


| | 


1 Data for evaporated salt included with **Undistributed.”' 

2 Revised figure. 

3 Data for salt in brine included with ‘‘Undistributed.’’ 

‘Comprises miscellaneous uses and data not presentable by classes (footnotes 1 and 3), including 
most exports. 


With detergent materials coming on the market, a shift in the use 
of salt for soap has already become apparent. Salt is used as a pre- 
cipitant in soap making and is also the basic raw material for soda 
needed for soap, but caustic soda also is used in making the detergents. 

Most of the salt used in making chemicals is brine from wells; but, 
as evidenced by the tables on uses, appreciable quantities of evapo- 
rated and rock salt are utilized for the purpose. 

Exclusive of chlorine, the quantity of salt used for rubber making 
(included in Rotate aru was less in 1948 than in 1947. How- 
ever, indications are that salt still has a place in synthetic rubber 
making, and this use may increase if certain applications tested ex- 
tensively in 1948 are made. One of the rubber companies found that 
salt added to the material developed for recapping automobile tires 

* Skeen, John R., Chlorine: A Statistical Review: Chem. and Eng. News, vol. 26, No. 30, July 26, 1948, 
wi Lamie, Ralph K., and MacMillin, Robert B., United States Chlorine: Where It Is Made and Where 
It Is Used: Chem. Ind., vol. 62, No. 4, April 1948, PR; 578-580. 


n Oil, Paint and Drug Reporter, vol. 154, No. 20, Nov. 15, 1948, >: 37. 
13 Chemical Industries, “Waste” Hydrogen Chloride?: Vol. 63, No. 3, September 1948, pp. 371-372. 
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was highly successful. Rock crystals are mixed into the stock. As 
the tread wears down, the salt is released, and surface pores are 
formed which grip the road. According to an official of one company, 
“cold” synthetic rubber was the most important rubber development 
of 1948; it increases the tread wear of passenger-car tires 30 percent 
over the best natural rubber tires." 

Progress was reported in the development of new types and im- 
provement in old types of insecticides, for some of which chloral is 
needed as the intermediate. 

A new method of stripping nylon by use of a sodium chlorite bath 
was announced.” 

Miscellaneous uses of the salt produced in 1948 included ceramics, 
synthetic rubber, brick and tile, paper and pulp, tobacco, and oil-well 
drilling. Twelve plants contributed to the total sold to the United 
States Government for miscellaneous purposes including exportation. 
Other uses were coal treatment, laundry, and cleaning. 

Motorists have sometimes complained of the corrosive effects on 
automobiles of salt used for deicing city streets. To inhibit these 
effects, a company that has been experimenting and testing mixtures 
for some time has found that a mixture of sodium chromate or sodium 
dichromate with the deicing salt is successful." 

Federal Specification SS-S-31c on “Salt: Table and Tablets" was 
issued on January 22, 1948, superseding SS-S-31b, issued June 8, 
1944. This new guide, for use of all departments and establishments 
of the Government, was made effective April 15, 1948. Salt covered 
by this ecification shall be of the following types and classes, as may 
be ees d in the invitation for bids: 

Type I. Fine ground salt. 
Type Il. Evaporated salt (free runing). 
Type III. Salt tablets: 

Class A. Plain. 


Class B. Enteric coated. 
Class C. Impregnated. 


PRICES 


Unless otherwise stated, the listings in the following table are quota- 
tions on large lots, f. o. b. New York City. 


Prices of bagged salt in the United States in 1948 
[Oil, Paint and Drug Reporter] 


Jan. 19- Oct. 11- Nov. 8 
Jan. 1-18) "oer 10 Nov. 7 Dec. 31 
Per short ton Per 100 pounds 
Rock slr delivered New York: 
Carl ots Tm DN CERRO TEPORE E PERS ER DECUS $17. 50 $18. 10 $0. 88-$0. 98 | $0. 88-$0. 98 
Less than cCarlotS 2. LLL 22 eee 21. 70 22. 40-23. 00 1. 09- 1.22 1. 09- 1.22 
Table salt, vacuum fine: 
Carlots: Works... a dE Eed 118.60 1! 19. 80-21. 60 | ? 19. 60-21. 60 . 98- 1. 08 
Less than carlots, delivered New York........... 25.10 | 24. 40-26. 40 | ? 24. 40-26. 40 | 1. 20- 1.32 
1 Delivered New York. 2 Per short ton. 


13 Industrial and Engineering Chemistry, vol. 41, No. 2, February 1949, p. 436. 
& B Ge Paint and Drug Reporter, Mathieson Making New Nylon Strippi Agent: Vol. 154, No. 23,- Dec. 
p.5 
18 Chemical and Engineering News, vol. 26, No. 1, Jan. 5, 1948, p. 56. 
14 Obtainable from the Superintendent of Documents, Washington 25, D. C. (5 cents). 
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. In the San Francisco area the price of undried stack-run solar salt 
in 1948 was $5.30 per short ton, in carlots, f. o. b. plant. 

In a decision handed down by the Supreme Court April 26, 1948, 
for a cement case, the basing-point pricing practice was declared illegal. 
This affects all companies that sell their commodities with freight 
included in the price or absorb freight charges therein. 

On November 2, 1948, the Federal Trade Commission (Docket 
4319) issued a Modified Order To Cease and Desist, in which all of the 
Commissioners concurred. The original order was issued on July 28, 
1944. "The modified order, made to conform to the opinion announced 
on May 3, 1948, by the Supreme Court of the United States, was as 
follows: 

NOW THEREFORE IT IS HEREBY ORDERED that respondent, Morton 
Salt Company, a corporation, and its officers, representatives, agents, and emplov- 
ees, directly or through any corporate or other device in the sale of Morton's 
Free Running Table Salt, plain or iodized, or other grades of table salt in com- 
merce as “commerce” is defined in the aforesaid Clayton Act, do forthwith cease 
and desist from discriminating directly or indirectly in the price of such products 
of like grade and quality as among wholesale or retail dealers purchasing said 
salt when the differences in price are not justified by difference in the cost of 
manufacture, sale or delivery, resulting from differing methods or quantities in 
which such products are sold or delivered, 

(a) By selling such products to some wholesalers thereof at prices different from 
the prices charged other wholesalers who, in fact, compete in the sale and dis- 
tribution of such products. 

(b) By selling such products to some retailers thereof at prices different from 
the prices charged other retailers who, in fact, compete in the sale and distribution 
of such products. 

(c) By selling such products to a retailer at, prices lower than prices charged 
wholesalers whose customers compete with such retailer. 

For the purpose of comparison, the term ''price" as used takes into account dis- 
counts, rebates, allowances, and other terms and conditions of sale. 


FOREIGN TRADE " 


Imports.—Although small in 1948, imports of salt were the highest 
since 1942, when they were 7,754 short tons. 

Fish-curing salt reappeared among the imports in 1948 after an 
absence in 1947. It came from Jamaica entirely. In 1946 such salt 
was reported after an absence of 3 years. 


Salt imported for consumption in the United States, 1944—48, by classes 
[U. S. Department of Commerce] 


Bulk 
In bags, sacks, barrels, 
p iin packages P 
utiable) ! ree (used in curing 


Short tons Value Short tons Value Short tons Value 


——— á————— | € MáÓ—M—Muastá—— h ree | —M———m——An Qt | rH nssQ ec —Á— 


Ee 25, 540 1$31,459. |--o inii ena 
E AS 2, 981 LN AS EE 
po A A A 2, 571 20, 161 1, 407 $5, 011 
TA A P 1 14,322 AN EE 
NEE 3, 262 17, 033 (68 aa 


1 Includes 9,001 pounds valued at $356 imported free in 1944, 1,500 pounds valued at $40 in 1945, and 2,000 
pounds valued at $20 in 1946, 
2 Includes 3,818,644 pounds valued at $9,244 imported free. 


17 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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Imports of Canadian packaged salt, totaling 1,586 short tons, were 
received chiefly through Maine and New Hampshire customs (1,480 
tons). Of Canada's bulk salt, 292 tons were received by Michigan. 
The Bahamas shipped salt again to the United States, although not 
in large quantity. In the past decade (1939-48), the Bahamas sup- 
plied salt imports only one other year—97 tons valued at $298 in 1944. 
In 1948 the salt, all bulk, entered through the Massachusetts and 
Virginia customs. Leeward and Windward Islands again appeared 
as suppliers in 1948, the 5 tons having gone to Hawaii. They supplied 
salt only one other year of the decade—133 tons valued at $1,014 in 
1945. Jamaica sent salt to the United States in the decade, excepting 
1943 and 1944. However, although the quantity in 1948 was largest 
since 1942, it did not bring the average for 1945-48 (1,533 short tons 
valued at $5,866) up to the average for 1939—42 (10,648 tons valued 
at $21,770). In 1948 all Jamaica salt came in bulk through the 
Virginia customs. 


Salt imported for consumption in the United States, 1947-48, by countries 
[U. 8. Department of Commerce] 


1948 


Country 
Short tons Value 
North America: 

E EE E ree EM octets i AAA 697 $2, 955 
Canada Ee A AN AA 1,878 26, 441 
Leeward and Windward Islands... ell 5 110 
Jimalta AA EEN 3, 041 11, 242 

Europe: 
SD A EE ure ince Mir 


United kKinpdom. 2... 2. L2ll lc ll llllc-- 
Asia: India and Dependencies. ........ 2. 2... ...... Wo pe ein Pate Hte pU 
Africa: Cape Verde Islands. ................-. 22. lll. 3..) e ccm LIONS (CR 


e e. em ar A — A ——M | e mm oo ooo 


1 Less than 1 ton. 


Exports.—Salt exports soared to unprecedented heights in 1948. 
This increase was owing chiefly to the large shipments made to Japan 
and Korea. 

Salt exported from the United States, 1947-48, by countries 


(U. S. Department of Commerce] 


1947 ! 1948 
Country 
Short tons Value Short tons Value 
North America: 

EELER $8 $336 
Cênada i oos clas uses EER 157, 523 943, 373 161, 370 1, 067, 600 
Central America: 

British Dondurasg LL Le Lll ll ll.- 528 8, 040 421 7,776 
Canal Zoé: cc ride cau 733 31, 642 978 42, 658 
Costa ien ege ge vue retire 140 3,555 4,465 
EE E EEN 64 1, 621 1,510 25, 648 
Honduras onc een ect dd ee ió bed 203 6, 102 5, 195 
A E E ei 334 7,137 348 8, 597 
Panama, Republic ot... 132 2,736 134 4,165 
MEXICO EE 9, 192 205, 823 6, 675 548, 283 
Newfoundland and Labrador.....................- 5, 454 27, 200 6, 698 35, 585 


See footnotes at end of table. 
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Salt exported from the United States, 1947-48, by countries—Continued 
[U. 8. Department of Commerce] 


1947 ! 1948 


Country —— eg 
Short tons Value Short tons Value 


— ea h o o o a a; 


North A merica—Continued 


West Indies: 
British: 
Ee EE 38 3 $70 
Other British. ee 10 547 4 519 
Cüba AAA A 6, 539 117, 467 7, 409 150, 934 
Caracao (N. W. I.) o ooo 191 11, 769 203 13,107 
Dominican Republic._..-__-..-..._.---_.-_- 2 134 5,118 96 7,215 
E BEE e ad 22 1,572 9 912 
Other North America... LLL cl LL -22 T3 2, 081 50 1, 040 
South America: 
Re nk WEE 33 779 100 1, 589 
Hraüil.:. 2 ee ee ee te tah ee ee eee 546 20, 953 67 2, 481 
Sher ee 17 1, 213 24 905 
A AA A iEn LC Sg GË, AAA AAA 
UA e aa td 616 11,378 231 6, 046 
Venezuela... ac e hoses e c tes 6 1, 633 
Other South America. ee 23 1, 924 4 599 
Europe: 
Belgium and Luxembourg. .......................-. 77 6, 890 26 2, 218 
MA EE 116 Z,98P AAA Sey 
Yugoslavia RENE HR ERN TR MM OP: 18 671 1 129 
uet VT TEEN 18 943. AA EN 
Chito 15 4,30] AA AAA 
Hong KODR 2l Use oa 40 7 61 1, 790 
Japan I: ER 71 1, 492 110, 740 3, 307, 385 
Kores A yer ne sere ee ie eo Pe Ns EE ta 67, 501 253, 303 
Philippines, Republic of... 2. 3, 779 96, 872 2, 146 65, 510 
Saudi ATaDIS EE 45 2, 034 59 2. 200 
Other EEN 12 981 59 2, 435 
Africa: 
Belgian Congo. ............ LL c cc LL Ll LL LLL cc 2l. 15 648 26 1, 504 
CunieroOoli.. AA IA AS A A 155 5, 067 
Liberia. A O O 850 31,161 1, 2069 54, 470 
Union of South Afrien ee 15 893 33 2, 410 
Other AÍrlcB AA Eege 131 1,127 12 1, 136 
Oceanía: 
French Pacific Islands. ...........................- 298 8, 016 132 3,178 
New Zealand. E lll... 332 9, 801? 85 2, 591 
Other Oceania. ...... LL Llc LLL LLL LLL LLL LLL ll (2) 8 2 50 
VK EE 188, 307 1, 588, 847 368, 921 $, 672, 578 


1 Excludes exports under Army Civilian Supply Program in 1947 as follows: Japan, 8 tons valued 
at $329; Korea, 96,471 tons valued at $2,347,350. Values subject to revision. 


2 Less than 1 ton. 
WORLD REVIEW 


North America.—Plans announced for expanding the salt industry 
in Canada included operations of Alberta Salt Co., Lindberg, Alta., to 
produce all regular packages of salt; Prairie Salt Co., Unity, Sask., to 
market its output in the Province; Nappan, Nova Scotia, output to 
supply the fishing trade; Windsor Salt Works to enlarge; aud Brummer 
Mond Ltd., Ambustburg, Ont.—Canada's only producer of soda ash— 
to add substantially to its capacity. The largest company producing 
coarse solar salt in the Bahama Islands began developing a new 
are& which it is expected will increase output conn dessbl in 1949. 

South America.—The sea-salt industry in Brazil was described." 
Great efforts are being made to expand Brazil's salt production, and the 
alkalies industry and developments in other countries are being studied. 
Several other South American countries are expanding their output of 
salt and endeavoring to attain new markets. 


18 Menescal, F. De A. G., A Industria de Sal Marinho no Brasil: Mineracao e Metalurgia, vol. 13, No. 73 
May-June 1948, pp. 11-17. 
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World production of salt, 1943-48, by countries, in metric tons ! 
[Compiled by P. Roberts) 
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Country ! 1943 
North America: 
Canada. isc ds 619, 528 
E AE 3, 414 
Guatemala..............-...--.. 12, 618 
Honduras.................-.....- 2, 500 
Melen... 156, 000 
Nicaragua... 3 6, 000 
Panami EE A 
A A A 1, 868 
United States: 
Rock salt.............. --..-- 2, 956, 625 
Other aalt. ---- 2.. 10, 845, 349 
West Indies: 
British: 
Bahamas................ 
Turks and Caicos Islands. 4 8, 512 
UDA. o-oo A 18, 416 
Dominican Republic. ....... 12, 620 


8, 
Netherlands West Indies..... 44, 791 


South America: 


Argentina: 
Rock salt...................- 751 
Other aalt. 441, 016 
Brasil... o. oe eee, 416, 121 
Chile: 
Rock elt... 34, 162 
Other salt... lcs ll 17, 063 
Colombia: 
Rock salt... 22. 22. 5, 260 
Other salt..................-- 107, 575 
Ecuador... 11, 947 
A EEN 49, 027 
Venezuela... e 36, 019 
Europe: 
Austria: 
Rock sait. 381 
Other sait 240, 656 
Bulgaria: 
Rock salt... -......-.-.....- 2) 
Other salt... 2l Lc l.l. d 
Czechoslovakia 8. 1 
rance: 
Rock salt and salt from 
ja dol IN o eR 1, 143, 080 
Other aalt 2-2-2 561, 010 
Oermang. c l2 22l22s- 5, 434, 401 
jn o LRL EE RI RE E MUS , 000 
Hungary ooo ose circadiano 341, 690 
Rock aalt LL ll Lll ll. 468, 027 
Other salt... Lll l.l. 401, 839 
MA WEE 3,112 
Netherlands. .................... 193, 7C6 
DEI tee (3) 
Rumania: Rock salt............- 360, 240 
Spain: 
Rock salt.................... 266, 226 
Other aalt... 500, 392 
S8witzerland......... 2L l.l .. 76, 686 


United Kingdom: 
Great Britain: 


Rock sait... 21, 514 
Other sait 3, 406, 017 
Ireland, Northern............ 11, 183 
Asia 
Adel. A ee wien caused 202, 434 
re re TEE (2) 
Te a 13, 781 
AAA IÓN 81, 516, 805 
is AMAS , 000 
TN ee (1) 
dia: 
Rock aalt -. L Lll... 322, 843 
Other aalt. 1, 624, 976 
Indochina, French............... 219, 772 
¡CNN A 


See footnotes at end of table, 


17, 771 
3, 407, 791 
11, 220 


3, 268, 083 
12, 679 


142, 191 
2 


8, 6, 252 
Q) (2) 
726 
131,972 | 122, 235 
3 6, 000 7, 503 
7, 958 4, 412 
680 16, 483 
095, 305 | 3, 405, 874 


967 54, 431 
2 15, 750 13, 519 
000 
2, 017 DI 
( (2) 


554 4, 348 
168, 150 | 183, 764 
13, 659 f 
(2) 3) 
9, 232 DI 


1, 514, 470 | 1, 095, 112 
50 (?) 


1, 541, 228 |61, 731, 000 
000 51, 000 
) 708, 586 | 534,794 
1, 402 1, 631 
(°) 243, 000 


262, 651 265, 248 
93, 000 95, 435 


3 56. 000 j 
43,666 | 23,231 
82, 267,345 | 2, 256, 502 
"429 15, 622 

(> (2) 

266, 447 

Top n. 560, 471 

(2) (2) 


130, 000 27, 000 


1948 


o or eso, 


671, 715 
500 


8, 489, 782 


2, 377, 951 


64, 000 
3 360, 000 
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World production of salt, 1943-48, by countries, in metric tons '—Continued 


Country ! 1943 1944 1945 1946 1947 1948 


Asia— Continued 


raq: 
Rock sait... (2) (2) 2, 521 2, 521 (3) (*) 
Other salt. ed eege 21, 356 11, 792 12, 364 12. 364 312, 500 (2) 
A AS 10 415, 442 | 10 353, 153 | 19 193, 845 358, 946 247, 466 318, 979 
gie dac ouis EEN 3 350, 000 (2) 363,200 | 3152,000 | 3131,000 | 189,979 
Lebanon................-..------. 7, 168 7, 135 6, 959 (2) (3) (?) 
Palestine (including Israel): 

Rock seat... 1, 822 1, 181 2, 144 1, 571 2, 454 (1) 
Other ault 222. LL 2-2 17, 955 19, 055 16, 350 23, 163 12, 567 (2) 
Portuguese India *............... 10, 290 11, 013 9, 146 15, 428 13, 267 10, 719 

STIR A a et ek as 17, 099 21, 783 3 12, 000 3 34, 000 30, 000 (7) 
Thailand....... LL c c c c crc 105, 788 61, 309 23, 774 78, 017 (2) (3) 
Tu k salt 22, 976 16, 193 
ock salt_....-.-..--...42 22. : 
te Her lt 243, 353 ) 266, 330 ( 255, 303 ) 225,917 | 278,742 | 1 236, 905 
rica: 
RT EE 25, 820 50, 937 49, 969 66, 570 76, 682 (1) 
Belgian Congo................... 31, 219 1, 711 3 900 3 900 * 900 (2) 
Canary Islands? 2, 500 2, 500 (2) (3) (3) (3) 
Egypt NA 106, 901 199, 116 255, 107 225, 090 622, 629 359, 823 
O: EE 8, 101 10, 721 3 35, 000 140, 000 2 
Ethiopia: Rock salt.............| 310,000 (2) (2) (?) 10, 000 (2) 
French West Airien? 48, 000 53, 000 55, 000 55, 000 (2) 6) 
pon VA EE EORR P RN RR 15, 318 14, 054 15, 491 15, 635 14, 058 1) 
ibya 

Cyrenaica .... 2 cc el. (2) (3) (2) 700 200 140 

A AM A Ee 2, 350 3, 000 6, 000 
Mauritius 3........ 2. 22. c c... 1, 500 1, 500 (2) (2) (2) OI 
MO. rne E 

ock snlt.................... o en 

QUE Sal ORAR JAM] 36945| 31,730 | 4955 6400 o 
e A A 4 400 (2) (3) (3) a) 
Portuguese East Africa.........- 379 22] 10 71 75 15 
Portuguese West Africa.......... 43, 419 37, 652 49, 552 01, 657 38, 783 53, 423 
Somaliland: 

o AA acon 22, 244 42, 657 55, 000 45, 000 48, 000 (3) 

Hallan: a ei (3) (1) Q) 114 715 (2) 
South-West Africa: 

Rock salt............ 2... ll. 2, 096 2, 870 3, 238 3, 533 2, 788 4, 207 

Other salt__-.-...----2- eee 8, 616 9, 049 10, 011 10, 590 9, 861 10, 612 
Sudan, Anglo-Egyptian.......... 40, 488 35, 969 44, 471 40, 982 71, 916 (3) 
Tanganyika... 2-2-2 11, 542 11, 214 9, 546 13, 014 10, 837 12, 073 
SE A A 10, 053 52, 478 61, 289 93, 400 (2) (n 
BEE A hl ee cele 5, 243 (2) (5 5, 679 7, 003 6, 900 
Union of South Africa. .........- 12 108, 690 | !? 123, 560 (2) (2) (3) (2) 

Australia: South Australin 187, 270 167, 531 173, 813 160, 753 157, 563 88, 545 


! In addition to the countries listed, salt is produced in Albania, Bolivia, British Somaliland, Gold Coast, 
Leeward Islands, Madagascar, Pakistan, Republic of the Philippines, Portugal, Southern Rhodesia, U. S. 
8. R., Yugoslavia, and other Australian States (Victorias and Western Australia), but figures of production 
are not available. Russian production is known to exceed 4,000,000 metric tons annually. Estimates by 
the author of the chapter are included in the total. 

1 pan not available; estimates by the author of the chapter are included in the total. 

3 Estimate. 

4 Exports. 

$ Excludes Sub-Carpathia, ceded to Hungary and U. 8. 8. R. 

* Bizonal arca. 

? Data represents Trianon Hungary subsequent to October 1944. 

$ Data represents areas designated as "Free China” during the period of Japanese occupation. 

* Inconip lete data. 

10 Fiscal year ended March 31 of year following that stated. 

u South Korea only. 

uw Fiscal year ended June 30 of year stated. 

13 Estimated by senior author of chapter. 
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Europe.—An historical account of Great Britain’s salt industry was 
given.” Recent shortages of potash there also have brought to atten- 
tion studies by British scientists of the application of salt to sugar- 
beet cultivation, and for other crops for which common salt was used 
formerly as a fertilizer.” A report ? described in detail an unusual 
dE in Germany for dissolving salt in a salt mine and for treating 
the brine. In Italy efforts were made to expand salt output and trade 
of a leading salt operation.” The Polish Salt ODD operated four 
plants producing salt of various types. Rumania, which, it is said, 
ranks next to the Soviet Union in salt deposits in Europe, was optimis- 
tically planning chemical industries based on these and other available 
basic requirements.* Salt production in Switzerland, by works and 
types, for 1900-47 was reported.” 

Asia.—The Ceylon salt industry reported by the Government salt 
commissioner ?* was reviewed." China's industry and barter agree- 
ments with Japan for salt were noted. The salt situation in French 
Indochina ? and Indonesia Y and Thadand's plans * for salt produc- 
tion were reported. India is seeking to improve the size and quality 
of the output of salt and methods of obtaining it. Salt is now tax- 
free, the late Mohandas K. Gandhi having effected cancellation of 
taxes in April 1947. Miscellaneous facts on salt in Angola, Iran, 
Iraq, and Syria were reported briefly. Pakistan planned to utilize 
salt deposits in Northwest Province and western Punjab for a chemical 
industry. 

Africa.—In 1948, Italian Somaliland produced salt chiefly for local 
consumption.” Details of some of the 1948 production of salt by 
types were reported for South-West Africa and the Union of South 
Africa. 

Dd Imperia SET Industries Magazine, The Story of the Salt Divislon: Vol. 26, No. 152, November 

1 e PP. x . 

: are. EE Worth Its Salt: Vol. 63, No. 1, July 1948, p. 136. Chemistry and Industry, No. 
2, Jan. 8, , p. 18. 

31 U. S. Department of Commerce Technical Services, Soda Ash Manufacture in Southern and Western 
Germany: P. B.-81278, 51 pp. (mimeographed reproduction). 

22 Chemical Age (London), Italian Salt Output: Vol. 59, No. 1526, Oct. 9, 1948, p. 492. 

33 Bureau of Mines, Mineral] Trade Notes: Vol. 26, No. 3, March 1948, p. 40. 

* Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 6, June 1948, pp. 51-52, 57-60. 

23 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 1, July 1948, p. 59. 

1$ Tisseverasinghe, E. B., Potentialities of the Salt Índustry in Ceylon: Ceylon Government, 1948, 24 pp. 

2? Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 5, November 1948, pp. 56-58. 

28 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 5, May 1948, pp. 49-50. 

1* Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 5, May 1948, pp. 51, 56. 

3? Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 4, April 1948, p. 45. 

31 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 6, June 1948, pp. 51-52. 


32 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 5, May 1948, p. 52. 
33 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 3, September 1948, pp. 51-52. 


Sand and Gravel 


By D. G. RUNNER anp G. E. TUCKER 


GENERAL SUMMARY 


E continued high-level construction activity of all types in 1948 
resulted in heavy demands for sand and gravel. As shown in 
figure 1, the output of sand and gravel exceeded, by a considerable 

amount, the former production record established in 1942. For the 
second time in history, the value passed the 200-million-dollar mark. 

As stocks of sand and gravel are relatively small and constant from 
year to year, production virtually equals sales. Thus these terms 
are used interchangeably in this chapter. 

As indicated in the accompanying salient statistics table, sales in 
1948 of building, paving, railroad ballast, and “other” sands by 
commercial operators increased over those reported for 1947; sales 
of gravel by this class of operators increased for all types. The 
combined total of sand and gravel used on Government-and-con- 
tractor operations also showed substantial increases over the previous 
year's totals. In general, industrial sands declined in output for 
1948, but average unit values increased substantially over the previous 
year's figures. 


a 
$ 
S 
$ 
S 
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Sand and gravel sold or used by producers in the United States, 1947-48, by com- 
mercial and Government-and-contractor operations and by uses 


Percent of 
1947 1948 change in— 


Inr. AE 4, 542, 260|$10, 770. 845| $2. 37| —14. 6|-+-10. 7 
Molding.......2:: eier gg 8, 265, 451| 12, 892, 392| 1. 56 —. 5| +8.3 
Building................... 59, 357, 062| 47,102, 476| .79| +13. 1| +3.9 
PRVIDR. ud Li roses 28, 31, 127, 243| 25, 018, 409] .80| +9.7| +81 
Grinding and polishing 1. . 1,119,802} 2,151,095| 1.92| +1.9/+17.1 
Fire or furnace. ............ 322, 576 492,128) 1. 53| —13. 7|4-34.2 
EnglBó. AA 2, 445, 454| 2,439, 135| 1.00| —8.9|--28.2 
Filter- -ooo E 158, 269 382, 600| 2.42| —25. 2| -+39.9 
Railroad ballast 2........... 869, 699 374,498| .43| +2 1| —4.4 
Other: AAA eee SER 1, 588, 814| 2,027,982| 1.28| --12.9| +3.2 
Total commercial sand...|101, 119, 163 . 90/109, 796, 630/103, 651. 560 04; +8.6) --4.4 
Bullding................... 43, 494, 575 48, 679, 419) 48, 315, 368 99| +11.9| 4-7.6 
{PAVING 0 eum 51, 863, 727 58, 775, 303| 49, 639, 057 84| -+13. 3| +1.2 
Railroad ballast t........... 13, 935, 934 14, 033, 722| 7,888, 283 56)  -4.7|2-14.3 
Other APA 2, 149, 018 2, 218, 448| 1,825, 464 82| +3.2|+18.8 
Total commercial gravel..|111, 443, 254| 91, 250, 878 82|123, 706, S92/107, 668, 172 87| +11.0| +8. 1 
Total commercial sand 
and gravel.............. 1 . 86/233, 503, 522/211, 319, 732 90| +9.9| +4.7 
CTAAA——————L|IL———————LI———|I—————————|L—Á———————DLL—L————IL—L——— 


GOVERNMENT-AND-CONTRACTOR 
OPERATIONS $ 


Bullding................... 1, 551, 000 1, 529, 000 811, 000 , Al —1.4|+15. 2 
Paving..................... 6, 049, 000 7, 336, 000| 3, 452, 000 47| --21.3| 4-23. 7 

Total Government-and- 
contractor sand......... 7, 000, 000 8, 865, 000| 4, 263, 000 48| +16. 6] +-20. 0 
Kassel Kass Kl Oa eee El a OO 

ravel 
Building. .................. 2, 208, 000 .70| 5,487,000| 3,405,000| .62|4-148. 5| — 11.4 
Paving... ges 65, 289, 000 . 46| 71, 411, 000| 33, 510, 000 .47| -F9.4| +2. 

Total Government-and- 
contractor gravel....... 67, 497, 000 .47| 76, 898, 000| 36, 915, 000 .48| 4-13. 9| --2.1 
SSS EE pL L——————————L—M——————IL— IAM 

Total Government-and- 

contractor sand and 
11 A 75, 097, 000 . 46| 85, 763, 000| 41,178,000) .48| +14.2| 44.3 
IXZZLLZAZAZ|I————————|IL——————|L——————————II————————— IA LLLA 

COMMERCIAL AND GOVERNMENT- 

AND-CONTRACTOR OPERATIONS 

Sand O ENG . 871118, 661, 0001107, 915, 000 91; +9.1| +46 
Gravel sesh eet te ee , . 69 200, 605, 000| 144, 583, 000 72| +12. 1| +43 
Grand total.............. . 75:319, 266, 000/252, 498,000;  .79| +11.0| +5.3 


1 Includes blast sand as follows—1947: 308,128 tons valued at $958,023; 1948: 381,455 tons, $1,189,530. 
2 Includes ballast sand produced by railroads for their own use as follows—1947: 5,760 tons valued at 
450; 1948: 87,684 tons, $7,321. 

3 Includes some sand used by railroads for fills and similar purposes as follows— 19047: 159,983 tons valued 
at $31,886; 1948: 197,379 tons, $34,213. 

$ Includes ballast gravel produced by railroads for their own use as follows—1947: 5,424,388 tons valued 
at $1,813,184; 1948: 5,126,293 tons, $1,823,741. 

5 Includes some gravel used by railroads for fills and similar purposes as follows—1947: 1,058,333 tons 
valued at $298,249; 1948: 1,145,673 tons, $478,907. 

6 ae pecs uate figures for States, counties, municipalities, and other Government agencies directly or 
un ease. 
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PRODUCTION 


The production of sand and gravel in 1948 totaled 319,266,000 
short tons valued at $252,498,000, an increase of 11 percent quantit y- 
wise and 16 percent in value over the 287,659,000 tons valued at 
$216,869,000 reported in 1947. Reflecting the construction activity, 
substantial increases were recorded for sand and gravel in the building 
and paving industry. 

In 1948, as in the previous year, California was the largest producer, 
and Michigan, Wisconsin, Illinois, New York, Ohio, Texas, Minnesota, 
and Pennsylvania followed in that order. These nine States, each 
with an output exceeding 12,000,000 tons, accounted for 51 percent 
of the total production. 

The following tables show details of production, by States and uses, 
in 1948. 


Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States, 1944—48 


Gravel (including railroad 
ballast) 


Short tons Short tons 


a Rs Rn 


1044... ene 68, 978, 000 125, 805,000 | $71,110,000 | 194.783.000 | $125, 164. Mo 

1915........ tereres ës 71, 726, 000 123, 798, 000 73, 081, 000 | 195, 524, 000 128, 837, 000 

IMG. occus 440, 000 157, 691, 000 96, 411, 000 | 254, 131, 000 171, 384, 000 

1917... ous 108, 719, 000 178, 940,000 | 122,715,000 | 287, 659, 000 216, 869, 000 
des , 000 200, 605, 000 | 1 000 | 319, 266, 000 


Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1948, by States 


State Short tons Value Value 
Alabama............... 3, 619, 469 $2, 405, 901 $2, 018, 151 
Alaska. cul eccser ves CO) (1) 651, 042 
o AAA 2, 013, 769 1, 799, 353 1 7, 489, 662 
Arkunsgas 1 2, 545, 104 1 2,078, 784 1 573, 385 
Californla.............. 33, 786, 520 30, 592, 965 || New York. ............ 13, 382, 570 
Colorado. .............. 4, 906, 299 2,657,610 || North Carolina 3, 522, 403 
Connecticut. ........... 2, 576, 848 1, 487, 530 1, 712, 827 
Delaware............... (1) (!) 15, 149, 848 
Florida................. 2, 312, 131 2, 432, 575 1, 088, 003 
Georgia. .....---------- 885, 729 119, 771 10, 628, 889 
SENO EE (1) OI Pennsylvania 15, 304, 020 
Idaho. c2 cuu 3, 671, 033 2, 552, 224 || Puerto Rico (4) 
Illinois. A 17, 400, 430 15, 101, 915 728, 990 
Indiana. ..------------- 9, 439, 358 7,091, 922 ` 198, 439 
A E 8, 039, 601 3, 729, 488 3, 247, 428 
Kansas................. 5, 083, 083 2,748, 765 4, 147, 728 
Kentucky.............. 2, 066, 993 2, 068, 780 12, 810, 573 
Louisiana.............. 1 4, 319, 420 1 5, 204, 046 1, 365, 562 
Maine.................. 1 496, 355 1 286, 765 619, 069 
Maryland.............. 33, 9 6, 158, 041 3,837, 845 
Massachusetts 20, 35 4,418, 132 || Washington 9, 26 6, 657, 129 
AMilehiean ,671, 07 14,071,712 || West Virginia 74, 6, 306, $98 
Minnesota............. 122. 4, 818, 983 || Wisconsin 11, 370, 089 
Mississippl............. , 879. 25€ 1, 519, 930 1, 507, 906 
Missouri................ 4, 197, 922 3, 844, 000 
Montana............... 7, 383, 873 3, 256, 957 — 
Nebraska..............- 4, 725, 530 2, 933, 256 319, 266,000 | 252, 498, 000 


1 Output of commercial producers in Alaska and Delaware and of Government-and-contractor operations 
EAD = ae Hawaii, Louisiana, Maine, New Jersey, New Mexico, and Puerto Rico comprises 
ndistributed.’ 
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Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1948, by States and uses 


(Commercial unless otherwise indicated] 


Sand 


Building 


Glass Molding 
Btate Conmardal Government-and- 
contractor 
Short Short 
tons Value tons Value 
ya e EE, PA PA 33, 803 $1, 521 
POS CRA AAA AA AAA AM A EE (1) d 
Kate EE E E E, EE 675 
Arkansas............ (1) V Ee AN 
Californía........... (1) 1) 57, 885 10, 701 
OlOorsdO EE, WEE ME levatus PEA 26, 543 i 
Connecticut......... (1) (1) 701, 869 50, 133 
A PA A A E DEEG RE He IER XE bereich lu e Em 
Florida... TRE ce A EE, TEE e dy 180; IR: 1) EEN EE 
Oeorgia. --------- 18, 536| $46,339 65 120 
24.0: 4:11 ERA AN A IR AAA ERA A PS MA 
Idaho. A GEES SE 176 390 
Illinois. ....--------- ( (1) 2, 599, 870 520 538 
tele Kr ter AAA AA exe 1, 036, 362 24, 250 14, 000 
LOWS AS AAN A SS A A 
¡<A A A A A 816, 766 1, 536 540 
A MP A A vU EL AAA AA 
A AMA AA MEN 625,802] PA AAA 
E ES AA EA E ER 35,718 (1) (1) 
Maryland........... (1) (1) 1, 160, S05) AA EE 
Massachusetts.....-.].......-.-|..-------- 963| 1, 244, 910]... ..... |... plas 
Michigan............ t) (1) 1,301,319 23, 922 8, 022 
Minnesota.........- 8, 462 17, 519 ii| 1,100, 805 8, 488 8, 193 
AAC AA A vistos mette O tese tes 281,629|-5 oe AAA 
Missouri..........-. 366, 708| 685, 491 763, 563 5, 400 2,000 
MON e PA EE, A AM WEE 183, 218 13,702 18, 684 
AS MAA A AA sme ash PEI 223, 630 34,40): 9, 249 
Nevada............. (1) (1) 141,811 190, 690 208, 6 
New Hampshire.....| .... ....|......-.-. DAA AA 
New Jersey ....-..--- (1) (1) 1, 442, 4201... .... 
New Mexico........| .........]| .......-- 187,357 !) (1) 
New d rd AAA A ER 4, 995, 285 47,413 2, 738 
North Carollná...... AAA A A EE 498, 347 70, 000 35, 000 
North Dakota.......|..... Lesen sies 116, 531 10, 616 8, 530 
Dl tesis ul (1) 3; 10; 353| EEN DEE 
Oklahoma........... 1) (1) CO, WEE 
A EE, AAN lecum 992, 993 (1) () 
Pennsylvania........ (!) (1) 3,225,310]: 52s ceno EE 
Puerto RICO... glue pei. oye A bes em lleno Rr IE O) (1) 
Rhode Island........|..........].......... 135,503] ES EE 
O A AAA A A E IN ré A REENEN 
South Dakotg 1 225,725 29, 483 27, 902 
Tennessee..........- (!) » 1,145, 1661... EE 
'TeXHS. oie e ) 1) 2, 022. 903 1,118 2. 267 
¿EA AA A 191, 431 18, 469 16, 069 
Vë auleiet PRA AAA xen (1) 810 75 
Virginia............. () OI Leer EE AA 
Washington... A 857,875]  61,109| 35,477 
West Virginia......- (1) (1) KE E A 
Wisconsin...........]..-...-...]..--....-. 1, 284,879 23, 653 10, 978 
Wyoming. 22 os ccc AAA ete ee 128, 407 36, 822 41,010 
Undistributed 1...... 4, 153, 554. 10,021, 496| — 978,683| 1.808, 918 36,842| 106.000] 259,000 
Total.......... 4, 542, 260/10, 770, 845) 8, 265, 451,12, 892, 392 59, 357, 062 47, 102, 476; 1, 529, 000 811, 000 


| i 


i 


t Figures that may not be shown separately are combined as “Undistributed.” 
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Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1948, by States and uses—Continued 


Band— Continued 
Paving 
State G 
overnment-and- 
Commercial contractor 
Short Short 
tons Value tons Value 

Alabama. ..........- 324, 643] $176,812} 179,503) $24,167 
Alaska. .............. (n OO NEE AAA, A spec DER EE, AAA 
Arizona............. 41, 261 58, 222 3, 002 2, 290 
Arkansas............ 348, 652 218.370 PA, A IEA EE VE tera se 
California.........-- 4, 164, 879) 3, 311, 270| 510,087} 554,407 

lorado............ 10, 427 11, 761 52, 443 9, 185 
Connecticut......... 291,151| 208,081 10, 125 1, 875 
Delaware............ l QNEM AA WE 
Florida...........-.- 98, 266 78,197| 136,350 25, 250 

eorgia.............. 279,895| 198, 265 36, 250 9, 700 

1261 3i ec ce AN A A AA | pete sec A PA eee eat 
Idaho............... 28, 048 32,087|  252,842| 216,918 
Ilinois.............. 1, 548, 284| 1,197, 311 23, 267 20, 494 
Indiana............. 1, 428, 387| 1, 072, 931 34 19 
Iowa................ 553, 857 300, 658 40, 539 9, 295 
Kansas.............- 1, 100, 260 644, 095 81, 425 16, 555 
Kentucky........... 490-188. O14, WEE, A D A E eame tuse 

uisiana..........- 425, 496 535, 644 (! 6 
EE 28, 048 15, 092 ( 1) 
Maryland. .........- 1, 607, 610| 1, 772, 921 185, 700 17, 5900]. 
Massachusetts....... 777, 801 590, 747 98, 512 40, 241 
Michigan............ 2, 182, 715| 1, 582, 833 59, 808 15, 429 
Minnesota........... 482, 734| 302,606 67, 420 38, 192 
deeg, Gi EE 240, 987 90, 176 151, 681 20, 785 

ssouri...........- 741, 334 528, 064 18, 563 14, 181 
Montana............ (1) 1) 276, 889 42, 530 
Nebraska.......-...- 269, 821 ¡Er AAN, |---------- 
TE, A A 4, 196 6, 112 
New Hampshire..... 34, 180 16,400| 353,524 45, 101 
New Jersey.........- 980, 529] 720,340 (1) (1) 
New Mexico......... () () () (1) 
New York........... 2, 057, 268| 1, 700, 659| 132, 486 21, 414 
North Carolina...... 244, 932, 136,831] 1,954, 2071 697, 241 
North Dakota....... 104. 396 AT MAN AA E AN E eae 
Ohio................ 2, 408, 126| 1, 999, 795 34, 000 40, 800 
Oklahoma........... 216, 266 109, 858 42, 000 2, 500 
Oregon.............. 299, 532 312, 762 (1) (1) 
Pennsylvania........ 1, 852, 938| 2, 055, 093]... .... |... ....... 
Puerto FCO cec AA A E, E E AA AAN PR 
Rhode Island........ 9, 700 57, 280 75,309] 105, 486 
South Carolina. .....- 63, 916 32, 960 32, 954 20, 119 
South Dakota....... 15, 536 10, 176 373, 418 657, 203 
Tennessee........... 431,812| 444,756|......... e AT DE 
KT e 1, 867, 475| 1, 488, 768 235, 709 126, 813 

tah v orc ud 111, 455 81. 399 12, 150 12, 000 
Vermont............ 48, 908 29, 616 15, 143 3, 460 
Virginia............. 722,510!  434,253| 113,205 54, 504 
Washington......... 308, 692| 233,796 75, 223 39, 991 
West Virginia......- 499,314]  585,066|..........].......... 
Wisconsin........... 1,162, 497 780, 774, 1, 250, 590 257, 510 
W yoming........... IO (1) 50, 933 31, 866|. 
Undistributed !_..... 147, 520 128, 218 396, 000 251, 000 
'Total.......... 31, 127, 243/25, 018, 409| 7, 336, 000| 3, 452, 000| 1, 119, 802| 2, 151, 095 


1 Figures that may not be shown separately are combined as “Undistributed.”” 
2 Includes 381,455 tons of blast sand valued at $1,189,530. 
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Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1948, by States and uses—Continued 


Sand—Continued 
Btate Engine Filter Railroad ballast 3 
Short Short 
tons Value tans Value 
Alabama. ..........- (1) A5 O AE RE AA AA 
BT VE AE AA AA EA EA A 
Arizona............. 9, 011 $0.01 AA A A A 
Arkansas............ (1) LG KEE, Cru A IAS A see OR DEE 
California. .......... (Y) VM 14, 284| $89,773 
Colorado. ..........- 1) (y. O O A 
Connecticut......... 19, 525 16, 597 (1) () 
Delaware............ 1) d EE AA PA PA EE, AS 
Florida.............- 1) o EN, AAA AA AE AA EE EE 
Oeorgia 14, 756 9, 266 140 
Tt ANA A O AB A PEA A A ARMA 
Idaljo. AAA PA EA AAA AA AAA BEE 
Ilinolis.............. 109, 451 97, 438 (1) () 
diana............. 188,235|  100,941|..........]|........-- 
lowa................ 62, 254 62, 797 a) () 
A Se 97, 047 81. 784 (1) (1) 
Kentucky........... 104, 668 00 208) A, NR MS AA GE, SPORE 
Louisiana. .......... 16, 351 AA DEE 
GING AAA A ete tu came AAA OEA TA AR 
Maryland........... 0) (yi sanae A A EE 
Massachusetts. ...... 41,241| 34,254) (0 0) 
Michigan............ () CO} WEN EE $ hee 
Minnesota..........- 39, 414 y] A AAA 
M cb em 8, 772 CE e PA AA KEE 
Missouri............ 26, 039 19. 727 500 
eier WEE, A AA RN AA cesset eeu rsen s au 
Netroaska 84, 163 42.080]. AA E AA PA 
y A A O AAA AE A A 
New a A A ASA A AAA A PO A WEE 
New Jersey .......... 35, 338 24, 448 34, 659 91, 604 
New Mexico........- 5, 893 E RA AAA AA AE ARO PA 
New York........... 60. 457 35, 516 46, 900 27, 330 
North Carolina...... 25, 702 23. 132 (1) 
North Dakota.......|..... ....]..........]...- , 
hilo... ée ee 73. 208 93, 112 (1) (1) 
Oklahoma .......... 83. 426 DA burg AA, AENA AA AO 
e BEE (1) (0) NM A AT 
Pennsylvania........ 354, 165| 661,527 (1) (1) 
A A AA Rebus c e RC RECS AA APO n eite A A 
Rhode Island........ MI E EE 
South Carolina...... (1) (1) 1) OI 
South Dakota. ...-.. D, AAA A EE 
'Tennessee........... 1 (1) (1) (n) 
Terxas......---..---- 77,310 58, 301 IO (1) 
Utah. concisa OI OI (I 
Vermont............ 2. 543 POV A AOS PORTUS. ctc: MuR 
Virginia............. 1722001 21032,3501... eee lado agota 
Washington. ........]..........].--.------ (1) ON 
West Virginla....... 307,900) — 468,884]... O E PE L|. LL... 
T DEE? 0) (1) 5, 000 13, 7501] 113, 240 58, 757 44, 095 , 394 
VOM A AMA MEE O, A, A AN A GE 
Undistributed !...... 428, 316 298, 019 56, 786 159, 593 460, 240 200, 869 251, 224 336, 525 
Total... 2, 445, 454| 2, 439, 135| 158, 269| 382,600} 869,699|  374,498| 1, 588, 814] 2, 027, 982 


2 Figures that may not be shown separately are combined as '"Undistributed.'* 
3 Includes 87,684 tons of ballast sand valued at $7,321, producea by railroads for their own use 
4 Includes 197,379 tons of sand valued at $34,213, used by railroads for fills and similar purposes. 
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Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1948, by States and uses—Continued 


Gravel 
Building Paving 
State Commercíal Government-and- Commercial Government-and- 
contractor contractor 
Short Short Short 
tans Value lona Value tons Value 

Alabama............ 812, 168| $684, 630 36, 974 $6, 199 491,647| $48,226 
Alaska AA AA ea Sete RA (1) ) (1) (1) 
Arizona_...._..-...- 245,684} 271,692). le. 526,980; 305,513 
Arkansnas 517, 088 565, 225 (1) () 0) (1) 
California........... 8, 820, 266, 8,153, 354 65, 098 12. 136 3, 779, 820! 3, 842, STO 
Colorado............ 465, 229 535, 102| 1, 534, 584 251, 912 4| 2, 220, 689| 1, 262, 111 
Connecticut. ........ 501, 545]  476,0660|........ |... LL... 58, 200 21, 500 
Delaware...........- () AO PA AR E E A E O A DE GE - 
Florida ............. 541, 506;  015,749]......... |..........] 22000|  17,300|1..........].......-- » 
(E70) d-a i A AO A IA 209p 0. 00] 0,1729] A Y ra | AAA A y 
AAA EE ade (10) (1) - O EE 
Idaho. aaao 212,034) 217, 688 4,185 ]. 488 1,885, 947! 1,020, 662 
Ilinois.............- 3, 096, 609| 2, 326, 240 64, 959 24,611 817, 543 526, 552 
Indiana. ............ ], 340, 241| 1, 249, 758 34, 050 5,750 381, 661 152, 904 
IOWA.. EE 726,526] 831, 584|....... dp. csl lls.. 3, 873, 773 752, 219 
Kansas.............- 184, 905 174, 395 4, 568 943 723, 117 210,160 
Kentucky........... 365, 656) 428,876 25, 043 23, 100 339. 012| 225,458 
Louisiana........... 1, 286, 0031 1,531, 030| LL, (1) 1) 
Maine..............- 135, 046 101, 165 (1) (5) (!) 1) 
Maryland........... 187, 787) 1,082, 470| 1L... LLL]... Ll. 548, 894 50.951 
Massachusetts....... 1, 393, 740] 1, 481,656) le : 265, 900 42, 630 
Michigan............ 2, 938, 832| 2, 415, 932 314, 641 58, 168| 5, 633, 260| 3, 867, 005 4, 498, 0553; 2,415,612 
Minnesota. ......... 039, 585| 1, 138, 060 90, 312 7, 806 e 7, 332, 223 752, 341 
Mississippi. ......... 578, 585 443, 167 127, S25 98, 46: 326, 514 123, 245 
Missouri- ........... 721, 581 658, 018 270 200 571, 874 286, 05] 
Montana............ 172, 582 187, 438 27, 668 40, ORO 4, 654, 9:14] 1, 306, 806 
Nebraska............ 987,355| 680,274 14, 606 2,355 422, 968 199, 951 
Nevada. ...........- (1) (") 450,632} 520, 40 1,159, 485] 427, 485 
New Hampshire..... 124, 627 168, 4421 2... Ll. ....-... 1,733,682| 202,916 
New Jersey.......... 794,717| 814,360... [...-.----- (1) () 
New Mexico. ....... 204, 101 184, 876] LL... Loo]. ee. (1) (D? 
New York . ........ 2, 826, 616] 3, 041, 691 25, 586 3, 420 1, 329, 280 222, 243 
North Carolina ..... 413,354 642, 416 28, 050 28, 050 405, 722 411, 761 
North Dakota. .....- 125, 101 190, 615 64, 338 24, 632 3, 840, 960 853, 57 
Ohio, 2, 384, 240| 2, 160, 575 S0, 7 4. 238 294, 772 139,153 
Oklahom8........... 110, 128 85, 758 31, 534 34, 140 575, R37 75, 294 
Oregon .............| 1,183, 712; 1,321, 170 (1) (1) 2, 460, 209) 4, 146, 227 
Pennsylvania. ...... 3, 049, 786| 3, 415, 953 145, 139 31, 369 338, 346 41,125 
Pusrto. 1160. snl AAA PA A A A RO, PA ME 
Rhode Island. ......- 93, 734 108, 595|..........|.....--.-- 42, 006 44, 125 129, 347 232, 636 
ed E AAA AAN PARAS. PR A tao ANN 
South Dakota....... 36, 245 33,713] 226,756 74, 430) 322,755 197, 800 3, 214, 515 “1, 948, 448 
Tennessee. .........- 827,243! 994, 447 50, 828 75,300| 659, 809 505. 351 , 743 88, 247 
Texas........----.-- 3, 210, 656, 3, 722, 125 83, 066 33, 293] 3, 535, 064, 3, 491, 618| 1, 257, 954 264, 444 
Utal......ess salons 312, 584| — 224,135 37, 842 35, 566} 273,775 197, 481) 1,149,015 577,723 
Vermont ........... 6,750 2, 000 789 131 00, 834 87, 103 502, 161 476, 481 
Virginia. 22-22. le 611, 992 751.8601. e | 1,382, 932] 1, 688, 711 384, 640 169, 717 
Washineton......... 2, 184, 366] 1,694,036) 432,788) 521,108| 1,300, 231| 1, 161, 003 2, 799, 407, 1,639, 139 
West Virginia. ...... 568, 743 081791] illos de 662, 676 717,7 117, 134 159, 564 
Wisconsin..........- 1, 664, 991| 1, 278, 404| 500,694}  321,073| 3, 032, 712! 1,967, RIR! 7, 445, 072| 4, 188, 123 
Wvyoming........... 119, 913 166, 740 76, 966 11, 229 150,173 129, 374, 1,045,678 622. 040 
Undistributed 1... 49, 267 81,500} ` 936,000, 1,086,000] 1, 807, 903| 1, 488, 584| 7, 124, 000; 3, 078. 000 


AAA RR EE EE EE 


Total. eer 48, 679, ora 315, 368, 5, 487, 000) 3, 405, 000/58, 775, 303 49, 639, d 411, 000,33, 510, 000 


! Figures that may not be shown separately are combined as '“Undistributed.” 
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Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1948, by States and uses—Continued 


Railroad ballast $ 


Gravel—Continued 


Other 9 


Sand and gravel 


Total commercial 


Short 
tons 


Value 


Total Government- 
and-contractor 


——— A | | ———— |————À—— —Á—9 |——————— | ee 


295,720] 
50, 000 
"1791 
49, 508 


.…..--- e e Je mm mm em wm ep zm mp zm e 


310, 640 


State 

Short 

tons 
Alabama.......... () 
Arizona. .......... (1) 
Arkansas.......... 355, 240 
California........ 184, 757 
Colorado. ....... 58, 841 
Connecticut....... OI 
Delaware......... |........ 
Florida............ 321, 280 
Hawüll clem ee 
Idaho............ 302, 478 
Illinois........... 1, 432, 940 
Indiana........... 618, 533 
To WA 74, 922 
Kansas...........- 295, 125 
Kentucky......... (1) 
Louisiana......... 125, 493 
Maine... ....... 109, 729 
Marviand_......_.J.....-....]..----.-.. 
Massachusetts... 13, 007 
Michizan ........- 624, 427 
Minnesota.........| 1,498, 747 
Mississippi. ..... 181, 132 
Missouri.......... 213, 731 
Montana.......... 923, 803 
Nebraska..........]..........l. 
Nevada........... 157, 119 
New Hamrpshire...|..........]..........].-.-..... 
New Jersey....... (1) 
New Mexico...... 93, 211 
New York ....... (1) 
North Carolina.... (1) 
North Dakota... .. 370, 763 
Ohio.............. 1, 191, S66 
Oklahoma....... "p 
Oregzon..... OPER 355, 631 
Pennsylvania...... 90, 083 
Puerto Ríco..... eg bere 
Rhode Island..... |.......... 
South Carolina... 1.137 
South Dakota..... 138, 858 
Tennessee........ 70, 751 
Texas...........-. 1,883, 703 
Utah. (1) 
Vermont......... [|...-..... 
Virginia........... 10, 031 
Washington....... 768, 701 
West Virginia. .... (1) 
Wisconsin......... 825, 947 
Wyoming.. ......- 412, 245 
Undistributed !.... 296. 459 

Total........ 


61, 333 


13, 807 


——— owen 


1, 483, 112 
2 545, 104 
29, 373, 630 
1, 072, 040 
1, 806, 654 
(1) 
2,175, 781 
949, 394 


1771, 527, 883 


16. 494, 141 
8, 999, 360 
4, 125, 289 
4, 271, 837 
1, 702, 938 
4,319, 420 

496, 355 
5, 098, 075 
5, 135, 938 

15, 774, 649 
6, 224, 098 
2, 273, 236 
4, 290, 504 
2, 410, 670 
4, 253, 496 

443, 882 
304, 452 
6, 325, 445 
717, 088 

14, 834, 538 
2, 379, 358 
1,329, 081 

15, 129, 200 
1, 355, 141 
5, 262, 933 

11, 939, 061 


428, 690 
370, 331 
842, 883 

3, 382, 231 
13, 560, 001 
1, 060, 708 
212, 784 

3, 600, 771 
5, 898, 698 
3, 857, 130 
9, 393, 079 
811, 449 
292, 452 


573, 38 
13, 132, 546 
2,350, 351 


5, 389, 893 
15, 231, 526 
390, 858 
178, 320 
539, 445 

3, 094, 181 
12, 383, 756 
727, 204 
138, 922 
3,613, 624 
4, 421, 414 
6, 147, 334 
6, 592, 405 
735, 761 


261, 879 


1 Fízures that may not be shown separately are combined as *“*Undistributed.” 
$ Includes 5,126,293 tons of ballast gravel valued at $1,823,741, produced by railroads for their own use, 
$ Includes 1,145,673 tons of gravel valued at $478,907, used by railroads for fills and similar purposes. 


Government-and-Contractor Production.—As shown in the accom- 
panying chart and tables, the output of sand and gravel from non- 
commercial or Government-and-contractor operations in 1948 com- 
prised 27 percent of the total tonnage, compared with 26 percent in 
1947. The value of this tonnage in 1948 represented 16 percent of 
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the total for the industry. The increase in quantity is mainly ac- 
counted for by sand and gravel utilized in paving construction, and 
gravel also showed a sizable gain for building purposes. 

States reported 53 percent of the total Government-and-contractor 
output in 1948, counties 38, municipalities 2, and Federal agencies 7. 
In 1948, contractors furnished 50 percent of the Government-and- 
contractor tonnage compared with 49 percent in 1947. "The average 
value increased 2 cents per ton in 1948. 
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FIGURE 2.—Sand and gravel sold or used in the United States by commercial and Government-and- 
contractor producers, 1932-48 


Sand and gravel sold or used by Government-and-contractor producers in the 
United States, 1944-48, by uses 


Sand Gravel Total Government- 


and-contractor 
sand and gravel 


Y ear 
Short Short Value Short | Value Short Value 
tons (dollars)| tons |(dollars)) tons (dollars) 
1944..| 856 16, 368, 000 
1945...|1, 018, 000 18, 415, 000 
1948..| 894, 23, 290, 000 
1947. .]1, 551, 000 84, 497, 000 
1948. .|1, 529, 000 000 
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Sand and gravel sold or used by Government-and-contractor producers in the 
United States, 1945-48, by type of producer 


1945 1946 1947 1948 
Type of producer Aver- Aver- Aver- Aver- 
Short tons i Short tons value Short tons valus Short tons es 
per per per per 
ton ton ton ton 
Construction and main- 
tenance crews.........| 29,353,000 | $0.31 | 37,614,000 | $0.32 | 38, 662, 000 | $0.35 | 42, 531, 000 $0. 34 
Contractors............. 14, 033, 000 . 67 | 24, 425, 000 . 46 | 36, 435, 000 . 68 | 43, 232, 000 . 62 
Total.......-.------ 43, 388, 000 .42 | 62, 039, 000 .38 | 75,097, 000 . 46 | 85, 763, 000 48 
&tates. -a 15,944,000 | .44 | 30,812,000 | .40 | 37,017,000 | .49 | 45,166,000 | .55 
Counties...............- 19, 126. 000 . 28 | 26,005, 000 . 31 | 26, 958, 000 . 94 | 32, 260, 000 . 32 
Municipalities........... 1, 155, 000 . 30 1, 402. 000 .41 1, 573, 000 . 46 1, 881, 000 .41 
Federal agencies. ........ 7, 161, 000 78 3, 820, 000 .63 | 9,549,000 .70 | 6,456,000 .83 
'Total.............. 43, 386, 000 .42 | 62, 039, 000 .38 | 75,097, 000 . 46 | 85, 763, 000 48 


DEGREE OF PREPARATION 


The bulk of the sand and gravel shipped by commercial plants is 
prepared material, whereas most of the output of Government-and- 
contractor operations is unprepared material. The accompanyin 
table shows this relationship in the past 2 years. Prepared sand an 
gravel (commercial and Government-and-contractor) represented 73 

ercent of the total production in 1948 compared to 72 percent in 1947. 
his slight gain resulted from the increase in preparation of material 
by Government-and-contractor operations during 1948. 


Sand and gravel (prepared or unprepared) sold or used by producers in the 
United States, 1947-48, by commercial and Government-and-contractor 
operations 


1947 1948 
Quantity Average Quantity Average 
_ —— — — — —| value per |---| value per 
Short tons | Percent ton Short tons | Percent ton 
Commercial operations: 

Prepared...................-. 192. 619, 538 9t $0.89 212,072, 878 91 $0. 95 
Unprepared.................. 19, 942, 879 9 . 51 21, 130, 644 9 .50 
Tota Luli cesses ess scunt 212, 562, 417 100 . 86 233, 503, 522 100 .90 

Government-and-contractor oper- 

ations: 

Prepared. ...................- 14, 689, 000 20 . 89 20, 514,000 24 1.02 
Unprepared.................. 60, 408, 000 80 . 96 65, 249, 000 76 .31 
TOMA dr 75, 097, 000 100 .46 85, 763, 000 100 . 48 
Grand total...........------ 287, 659,000 |... .75 | 319,266,000 |.......__. . T9 


SIZE OF PLANTS 


The average plant output of commercial operators, exceptin 
railroad plants, approximated 96,000 short tons in 1948 Gs 
with 92,000 tons in the previous year. Plants producing 100,000 to 
200,000 tons in 1948 accounted for 20 percent of the total output, 
the largest quantity produced by any one group. Plants producing 
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more than 500,000 tons annually increased from 58 to 63 and supplied 
25 percent of the production. The less-than-25,000-ton group showed 
the greatest expansion in number of plants—from 869 to 916. Details 
of output, by size groups, are shown in the accompanying table. 


Comparison of number and production of commercial sand and gravel plants in 
the United States, 1947-48, by size groups ! 


1947 1948 


Size group, in short tons Plants! Production Plants 2 Production 


Num- |Percent Percent| Num- |Percent Percent 
ber |oftotal| Short tons | oftotal| ber |oftotal | SPOT tons | of total 


——— | —— —M—Q | ——— À— M——— | — —ÀMá— — | A | —— M HÀ — | —M——Q 


Less than 25,000. ............ 869 38.9 | 8,364, 000 4.1 916 38.6 | 8,975, 000 4.0 
25,000 to less than 50,000. .... 388 17. 4 | 14,098, 000 6.8 395 16. 7 | 14, 486. 000 6.4 
50,000 to less than 100,000... 404 18.1 | 28, 729, 000 14.0 429 18.1 | 30, 277, 000 13.3 
100,000 to less than 200,000. .. 298 13. 3 | 41, 655. 000 20.2 324 13.7 | 45. 203. 000 19.9 
200,000 to less than 300,000. .. 136 6.1 | 33.165, 000 16.1 148 6.3 | 36,078. 000 15 9 
300,000 to less than 400,000. .. 56 2.5 | 19. 395, 000 9. 4 60 2. 5 | 20, 505, 000 9.0 
400,000 to less than 500,000... 27 1,2 | 12, 065, 000 5.9 36 1.5 | 15, 909. 000 7.0 
500,000 to less than 600,000. ... 25 1.1 | 13,614. 000 6.6 20 .8 | 10. 871, 000 4.8 
600,000 to less than 700,000. . . 3 .1| 1.934, 000 .9 11 .5 | 7,076, 000 3.1 
700,000 to less than 800,000. .. 7 .3 | 5,139, 000 2.5 3 .1| 2,202,000 1.0 
500,000 to less than 900,000... 3 .1 2, 517, 000 1.2 8 PE 6, 782, 000 3.0 
900,000 to less than 1,000,000. . 5 .2 4, 690, 000 2.3 4 we 3. 826, 000 1.7 
1,000,000 and over............ 5 . 7 | 20, 547, 000 10. 0 17 .7 | 24. 756, 000 10.9 

Total.....-.----------- 2,236 | 100.0 |205. 914,000 | 100.0 | 2,371 | 100.0 |226. £4%, 000 100. 0 


! Excludes operations by or for States, counties, municipalities, and Federal Government agencies as 
follows—1947: 759 with an output of 75,097,000 tons of sand and gravel; 1948: 774 operations, 85,763,000 tons 
Excludes operations by or for railroads as follows—1947: 163 with an ouput of 6,648,000 tons of sand and 
gravel; 1948: 147 operations, 6,557,000 tons. 

? Includes a few companies operating more than 1 plant but not submitting separate returns for individual 


plants. 
METHOD OF TRANSPORTATION 


Truck transportation in 1948 moved 56 percent of shipments from 
commercial plants. Railroads carried most of the remainder, but 
their portion of the total decreased from 38 percent in 1947 to 35 in 
1948. The amount shipped by waterway, a method important in a 
few areas, decreased 1 percent in 1948. As shown in the accompanying 
table, the percentage of total shipments (including Government-and- 
contractor material as well as the output of commercial plants) moved 
by truck is greater than indicated in the above figures. In 1948 truck 
movements comprised 68 percent of the grand total. 


Sand and gravel sold or used by commercial producers in the United States, 
1947-48, by methods of transportation ! 


1947 1948 

Method of transportation Percent Percent 

Short tons of total Short tons of total 

reported reported 
TCE Goes IN A AA 107, 380, 870 53.1 | 125, 468, 383 56. 2 
Holes a E ae o das 75, 941, 543 37.5 78, 883, 488 35.4 
KEEN 19, 003. 120 9. 4 18, 838, 840 & 4 
"Total reported asco dero ERU aoee 202, 325, 533 100.0 | 223, 195, 711 100. 0 
Percent of total commercial production covered......_.].....-.------- 05.2 EE 95. 6 


! For practical purposes, the entire output of Government-and-contractor operations commonly is moved 
by truck. Including Government-and-contractor production, sand and gravel moved approximately as 
follows—1947: truck 66 percent, rail 27 percent, and waterway 7 percent; 1948: truck 68 percent, rail 26 percent, 
and waterway 6 percent. 
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CONSUMPTION TRENDS ` 


Sand and Gravel for Construction.—The demand for sand and gravel 
by the construction industry in 1948, as measured by shipments from 
commercial plants, increased sharply over 1947. Building sand 
reached a total of 59,357,062 short tons, a figure 13 percent above 
that reported for 1947. Paving sand likewise showed a strong in- 
crease over the preceding year's figure, as did gravel for building and 
paving. The heavy buildin program, both public and private, and 
paving projects accounted for the substantial increase in sand and 
gravel consumption. 


NUMBERS 1935-39 e 100 


FIGURE 3.—Value of sand and gravel production compared with total construction (contract awards, 
value) and concrete pavements (contract awards, square yards) in the United States, 193348. Data on 
construction and pavements from the Bureau of Foreign and Domestic Commerce. 


Industrial Sands.—The output of industrial sands in 1948 suffered 
declines ranging from 0.5 percent for molding sand to 25 percent for 
filter sand. The percentage decreases for glass, fire or furnace, and 
engine sands were 15, 14, and 9, respectively. However, the output 
for grinding and polishing uses increased 2 percent. The volume out- 
put of these sands depends largely on industrial roduction; conse- 
quently, their output is governed by industry trends. 
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FIGURE 4.— Production of industrial sands in the United States, 1916-48. 


Employment and Productivity.—In 1948 the total number of men 
employed in the commercial sand and gravel industry averaged more 
than 25,000, or about the same as in 1947. As the following table 
indicates, the average number of days worked (246) was the same 
as in the preceding year, and the average production per man 
shift increased from 34.4 to 37.2 short tons. The &ccompanying 
table, showing & break-down of employment and production, by 
be pe of all commercial plants (except those operated by railroads) 
indicates that the California-Nevada region, as in 1947, employed the 
greatest number of men. The highest production per man per hour 
and shift was reported from the Michigan-Wisconsin region. 
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Employment in the commercial sand and gravel industry and average output 
per. man in the United States, 1944-48, by regions ! 


Employment 


Time employed 


Production (short tons) 
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1 Excludes plants operated by or directly for States, counties, municipalitles, and Federal Government 
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PRICES 


The average value for all shipments of sand and gravel in 1948 
increased 5 percent over the previous year's figure. For commercial 
plants the average value increased 5 percent compared with 12 per- 
cent in 1947, thus reflecting the rise in labor and other production 
costs. The change for Government-and-contractor operations 
amounted to a 4-percent increase over 1947. Higher prices were the 
rule rather than the exception. Increases of 3 and 6 cents per ton 
were recorded for building and paving sand, increases for other types 
ranged from 12 cents for molding sand to 69 cents per ton for filter 
sand. Sand for railroad ballast decreased 2 cents per ton compared 
with 1947, whereas gravel for building and paving showed increases 
of 7 cents and 1 cent per ton, respectively. With the exception of 
gravel for building, the unit values of Government-and-contractor 
output also increased in 1948. 


FOREIGN TRADE ! 


Imports of sand and gravel in 1948 amounted to 441,456 short 
tons, 9 percent in quantity and 14 percent in value lower than in 
1947. EE supplied virtually all of the glass sand, 
while Canada furnished 328,224 short tons of “other sand” with 
Belgium-Luxembourg, Iceland, United Kingdom, France, Turkey, 
Australia, and Egypt supplying the balance. The gravel imported 
amounted to 89,174 short tons and came from Canada and the 
United Kingdom. 


Sand and gravel imported for consumption in the United States, by classes, 1939-48 


[U. 8. Department of Commerce] 


Sand 
Gravel Total 
3 
Year Glass sand ! Other sand 
Short Short Short Short ; 
tons Value tons Value tops tons Value 
1939. A eeeueece seus 23,690 | $33, 604 192,106 | $79, 272 60, 147 275,943 | $122. 275 
1010... eer 4, 337 8, 722 204, 170 90, 350 175, 558 444, 065 124, 758 
Mr AA AA ese eens 263, 389 105, 088 164, 175 ) 427, 564 131. 220 
1042..—--. cece ose (3) 5 408, 825 297, 122 146, 116 í 554, 941 357, 516 
19043. Lo 18 363 296, 262 208, 145 86, 924 a 383, 204 MW, S49 
1944... ..............- 15 131 209, 255 129, 632 67, 929 277, 199 161, 21 
1045... ai (3) 148 200, 280 126, 102 80, 861 ; 281, 141 170, 226 
KE 5, 006 9,102 | 262, 485 194, 830 83, 860 351, 351 290, 779 
At ita ros 7, 804 12, 532 297, 481 283, 884 177, 244 , 6 482, 529 397, 081 
1948 WEE EE 16, 914 24, 134 335, 368 287, 521 89, 174 441, 456 342, 066 


! Classification reads: “Sand containing 95 percent or more silica and not more than 0.6 percent oxide 
of iron and suitable for manufacture of glass.” 

3 Classification reads: 1939-47: “Sand, n. s. p. Í.”; 1948: “Sand, n. s. p. f., crude or manufactured.” 

3 Less than 1 ton. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines,f rom records of the 
U. 8. Department of Commerce. 
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TECHNOLOGY 


The sink-float process is used extensively in the mineral separation 
of metallic ores. The possibility of using this method in the sand 
and gravel industry for separating aggregate of different specific 
gravities and for the removal of such deleterious matter as clay-balls, 
coal, wood chips, etc., has been suggested.* l 

One method of solving the problem of blending different-size 
aggregates has been developed by a sand-and-gravel plant in the 
Northwest. A reclaiming belt serves 10 steel storage silos in such a 
manner as to blend the materials to meet almost any specification.’ 
Another plant in the Northwest features a blending system with belt 
conveyors, radial stock pilers, and other features to produce many 
sizes of aggregate.* u 

Two aids for determining the moisture content of sand for use in 
connection with ready-mixed concrete have been developed. These 
charts, used in conjunction with the Chapman flask method will aid 
in producing uniform concrete. A method of freeing glass sands 
from ferruginous impurities by two-stage flotation is described in 
United States Patent 2,433,633. Two articles on foundry sands 
have been recently released.’ The American Society for Testin 
Materials has Wees a report dealing with the characteristics an 
uses of mineral aggregates. The use of sand and emulsified asphalt 
for airport runway bases has been discussed.’ 

? Rock Products, vol. 51, No. 10, October 1948, pp. 100-103, 117-119. 

3 Rock Products, vol. 51, No. 11, November 1948, p. 68. 

* Rock Products, vol. 51, No. 10, October 1948, pp. 88-94. 

5 Rock Products, vol. 51, No. 5, May 1948, pp. 140-141. 

* British Abs., November 1948, p. 614. 

7 C. A. Sanders, Foundry Sand Evaluated—Naturally Bonded vs. Synthetic Sands: Refractories Jour. 
London), No. 10, October 1948, pp. 369-376. 

Chemícal and Engineering News, vol. 26, No. 27, July 5, 1948, P: 2009. 

$ American Society for Testing Materials, Mineral Aggregates: Spec. Tech. Pub. 83, October 1948, pp. 240. 


* American Road Builders Association, Airport Runway Base Construction with Emulsified Asphalt 
and Sand: Tech. Bull. 140, 1948, 6 pp. 
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GENERAL SUMMARY 


ANTS recovering secondary metal from nonferrous scrap had a 
busy year in general in 1948. Secondary production of most 
metals was not as large in 1948 as in 1947, but prices received for all 

but magnesium were higher. Demand for metal products did not fluctu- 
ate as much as in 1947, and this was reflected in steadier operation of 
plants consuming scrap. Activities of aluminum ingot makers, 
contrary to the general trend, were severely restricted because of the 
dwindling supply of military aircraft scrap, so plentiful immediately 
after World War II. Demand for aluminum ingot by foundries was 
firm all year. Primary producers offered the ingot makers strong 
competition for available plant scrap during the year. 


Salient statistics of nonferrous secondary metals recovered in the United States, 


1947-48 
From new scrap From old scrap Total 
Metal EE MCCC D EE OD acr A 
Short tons Value Short tons Value Short tons Value 
1947 

Aluminum............... 180,990 | $51,147, 774 163,847 | $46,303, 162 344,837 | $97, 450, 936 
Antimony...............- 3, 794 2, 538, 186 19, 190 12, 838, 110 22, 084 15, 376, 296 
EE 458, 365 191, 596, 570 503,376 210, 411, 168 961, 741 | 402, 007, 735 
Led urna coo 67,392 19, 274,112 444, 578 127, 149, 308 511,970 | 146, 423, 420 
Magnesium............... 4, 907 2,011,870 4, 506 1, 884, 360 9, 503 3, 896, 230 
Nickel..................-. 6, 734 5,073, 395 2,807 2,114,794 9, 541 7, 185, 189 
Tio oo been eee 11,055 17, 232, 534 18, 999 29. 615, 641 30, 054 46, 848, 175 

ZI rss LS La! 235, 814 90, 464, 196 74, 979 16, 045, 506 310, 793 66, 509, 7 
An EEN teat 339, 338, 637 |............ 446, 362, 049 |............ 785, 700, 586 
1948 SS A O EIS ML NONE SES 
Aluminum..............- 191, 129 55, 427, 410 95, 648 27, 737, 920 286, 777 83, 165, 330 
Antimony..............-- 3, 504 2, 635, 840 17, 998 13, 199, 733 21, 592 15, 835, 575 
en AAA 467,324 202, 818, 616 505, 464 219,371,376 972,788 | 422, 189, 992 
o GER 67,338 24, 107, 004 432,733 154, 918, 414 500, 071 | 179, 025, 418 
Magnesium. .............. 3,376 1, 384, 160 4, 458 1, S27, 780 7, 834 3, 211, 940 
Nickel........-....-.....- 5, 044 4, 679, 117 2, 906 2, 287, 603 8, 850 6, 966, 7X 
d o o RNC CP ON 10, 034 19, 917, 490 20, 090 39, 878, 650 30, 124 59, 796, 140 
Zi Ee 250, 449 66, 619, 434 74,190 19, 734, 540 324, 639 86, 353, 974 
co AAA AS 377, 589,071 |............ 478, 956,016 |............ 856, 545, 087 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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Recovery of aluminum from scrap decreased 58,060 tons compared 
with 1947. Decreases in lead, magnesium, antimony, and nickel 
from scrap, totaled 15,651 tons, and copper, zinc, and tin 
from scrap made an aggregate gain of 24,963 tons. All types of 
aluminum- and lead-base scrap were scarce throughout 1948. The 
supplies of copper-base and zinc-base scrap were relatively more 
abundant than those of lead-base and aluminum-base, and consump- 
tion of both was a little greater than in 1947. Scrap prices reached 
their peaks in November and declined in December. "There were 
numerous advances in the prices of the metals discussed in this chap- 
ter and no reductions. 

The value of metals recovered in 1948 from both old and new scrap 
was $856,545,087 compared with $785,700,686 in 1947. The increase, 
as in 1947, wus attributable to higher unit values. The value of 
metals recovered from old scrap in 1948 increased for the sixth 
successive year, totaling $478,956,016 compared with $446,362,049 
in 1947. The new scrap recovery value increased a comparable 
amount and totaled $377,589,071. 

The figures for the values of secondary metals recovered are calcu- 
lated on the basis of replacement of primary metals by secondary; 
that is, it is assumed that if the plants involved had not been able to 
use scrap in their operations they would have had to use primary 
metals worth the figures quoted above. The amounts are useful for 
year-to-year comparisons but do not represent actual receipts by the 
secondary plants for their products. As a matter of fact, the unit 
prices of secondary metals usually are somewhat less than those of 
primary metals of the same purity and composition. Secondary 
smelters operate through their ability to remelt scrap items of different 
composition in the proper proportions to form ingot of specified grade 
at such a price that foundries will buy it instead ol producing their own 
alloys from primary metals or scrap. 


Secondary metals recovered as unalloyed metal, in alloys, and in chemical 
compounds in the United States, 1944-48, in short tons 


Metal 1944 1945 1946 1947 1948 
Aluminum... oecelocescacas eR yederuesae 325, 645 298, 387 278, 073 344, 837 
ANIMO Veccrcccoas rie cb rue 15, 886 17, 148 19,115 21, 592 
COPDGl SOCCER 950, 942 | 1,006, 516 803, 546 961, 741 972, 1 
————— (ÁO RR UNES 331, 416 363, 039 392, 787 511, 970 500, 071 
E e epe ere rere 14, 185 9, 247 5, 117 9 7, 834 
EE EA A p REC dads 4, 321 6, 483 8, 248 9, 541 8, 850 
—— — M — 32, 589 35, 133 27, 671 30, 054 30, 124 
AN AAA FR TN PEU 345, 469 360, 444 300, 682 310, 793 324, 639 


SCOPE OF REPORT 


Plants canvassed in nonferrous secondary metal surveys include all 
known consumers of purchased nonferrous scrap metals, as well as 
consumers of refined copper and brass ingot. The accompanying 
table classifies the plants canvassed by type of operation and kind of 
material consumed. Secondary smelters have been recorded in more 
than one column if they used more than one kind of material; other- 
wise, there is no duplication. The tabulation of the number of plants 
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in some categories is subject to limitations. The large number of 
foundries and the small size of many of them makes it impossible to 
obtain reports from all units. On the other hand, a few large corpora- 
tions Operating more than one plant prefer to file consolidated reports, 
in which the number and location of plants are not given, with the 
result that only one plant is credited. These limitations, however, 
do not affect seriously the validity of the data presented. 


Number and classification of plants consumingfnonferrous scrap metals,’ jrefined 
copper, and copper-alloy ingots in 1948 


Type of material used 


Kind of plant a San 

ad an nonfer- 

Aluminum, Copper t Zine TOUS ty pes 

Primary producers. -..-------------------- 1 26 17 AAA A 

Secondary amelterg 267 3 106 207 136 PP 

O EE WEE A iue e a EL AAA 

Chemical plants..........................- 17 40 ROM rU ee 

Brass mills. Al AA E USES 

Wire- mills AA EE A E A A WEE 
Foundries and miscellaneous manufac- 

e A A A 35 * 14 7 2, 000 


1 Includes aluminum reduction plants and rolling mills. 
3 Includes 57 aluminum-alloy ingot makers, 5 army airfields, and 5 naval aír stations. 
3 Includes 74 secondary copper smelters and 32 smelters using copper scrap in other than copper alloys. 
da pude: 18 secondary plants, including zinc-dust plants, and 5 primary producers which used scrap in 
addition to ore. 
5 Refers to companies operating wire mills. Some companies operate more than 1 plant. 
* Includes galvanizers, die casters, and zinc rolling mills. 
7 Chiefly brass foundries, but some aluminum foundries, iron foundries, steel plants, and miscellaneous 
manufacturers. Any or all types of nonferrous scrap were used by these consumers. Excludes plants not 
established in Bureau of Mines scrap surveys. 


The statements from industry, on which data in this chapter are 
based, were received monthly from the larger smelters, chemical 
plants, and manufacturers and from brass and wire mills. Foundries, 
primary aluminum producers, and smaller plants of other types were 
canvassed on an annual basis. 

Definitions of terms used in this chapter are as follows: 

"Secondary metals" are metals or alloys recovered from scrap and 
residues. The term “secondary” applies only to the source of the 
metal and has no relation to the type of product recovered, either as to 
quality, degree of purity, or physical characteristics. 

Scrap metals are divided into three main categories: Old scrap, 
process or plant scrap, and defective finished or semifinished articles 
returned by purchasers to be reworked. 

“Old” scrap is defined as consisting of metal articles that have been 
discarded because of wear, damage, or obsolescence, usually after 
serving a useful purpose. "Typical examples of old scrap are discarded 
trolley wire, battery plates, railroad-car boxes, fired cartridge cases, 
automobile crank cases, used pipe, lithographers' plates, and obsolete 
military equipment (frequently unused). 

' Process" scrap is that generated during the manufacture of articles 
for ultimate consumption. Typical examples of process scrap are 
clippings, turnings, borings, skimmings, slags, and drosses. 

* Process" scrap is divided into two classifications: “Home” scrap, 
consumed in the plant of generation, and "new" scrap, which is con- 
sumed elsewhere, either after sale to another company or shipment 
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to another plant of the same company. Defective articles, the third 
main class of scrap, are classed as new scrap for tabulation purposes. 
In this chapter consumption of old and new scrap only is tabulated, 
no record being kept, in nonferrous metal canvasses, of home scrap. 
Consumption of scrap is always measured [at the point where it loses 
its identity as scrap and becomes secondary metal. 

Borings &nd turnings and other items of process scrap when con- 
sumed outside the plant of generation are new scrap, whether clean, 
rusty, or oily and whether generated recently or long before reclama- 
tion. Residues are new scrap if generated in processing scrap or 
refined metal. For example, flue dust from smelting brass scrap is 
new scrap. Zinc chemical residues resulting from the consumption of 
zinc dust in the manufacture of sodium hydrosulfite are also new scrap. 
Residues generated in processing ore or concentrates are not scrap but 
primary residue. Old mine tailings are primary residue because 
generated in processing ore. 


SECONDARY ALUMINUM 


The recovery of secondary aluminum from scrap totaled 286,777 
short tons, valued at $83,165,330, a decrease of 17 percent in quantity 
from the record 344,837 tons valued at $97,450,936 reclaimed in 1947. 
Values were calculated on the basis of the average market price of 
primary pig, which was 14.13 cents in 1947 and 14.50 cents & pound 
in 1948. 


Secondary aluminum ! recovered in the United States, 1947-48, in short tons 


Recoverable aluminum-alloy content of scrap 


Secondary aluminum recovered 


Kind of scrap processed 


o n A A EE | E Lageren 


New scrap: 


Aluminum alloyS..------.... 338, 200 282, 302 Aluminum-base 2......... 190, 736 
In brass and bronze... ........ 307 455 ; -base.............. 99 
In zinc-base ME More 624 776 inc-base.... e 95 
In magnesium alloys.......... 222 354 | | Magnesium-base.......... 199 
In chemical compounds....... 379 506 j] 
————|-—————| 17 2... 2... 5 191, 129 

Grand total............. 344, 837 286, 777 ===> | ===> 

95, 101 

Ehe e: 93 

EE E 292 

162 

li P CN 95. 648 

ee 286, 777 


1 In accordance with common usage, the term “aluminum” covers aluminum alloys, and the figures 
include all constituents of the alloys recovered from aluminum-base scrap. 

2 Recoverable aluminum content of new aluminum-base scrap was 166,269 tons in 1947 and 179,516 tons 
in 1948. 

3 Recoverable aluminum content of old aluminum-base scrap was 150,219 tons in 1947 and 86,028 tons 
in 1948. 


The drop in recovery in 1948 is attributable to the decline in supplies 
of scrapped military aircraft which had been plentiful since 1942. The 
last important concentrations of this material were at five airfields 
where the Army had gathered obsolete and damaged aircraft and later 
sold them to contractors who melted them into alloy ingot or broke 
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them up for shipment to smelters. All but a small fraction of this 
scrap had been disposed of in 1947 and the remainder in the first few 
montbs of 1948. As a result of the short supply of aircraft scrap, 
which is old scrap, the recovery of aluminum alloy from old aluminum- 
base scrap declined from 163,110 tons in 1947 to 95,101 tons in 1948. 
There was a moderate increase in recovery from new aluminum-base 
scrap. Secondary aluminum recovered as metal and in aluminum 
alloys decreased from 5,105 and 338,200 tons, respectively, in 1947 to 
2,384 and 282,302 tons in 1948, but secondary aluminum recovered in 
brass and bronze, in zinc-base alloys, in magnesium alloys, and in 
chemical compounds increased 48, 24, 59, and 34 percent, respectively. 

Production of aluminum-alloy ingot by secondary smelters (ingot 
makers), naval air stations, and contractors melting obsolete army 
planes totaled 190,039 tons in 1948, representing a decrease of 27 per- 
cent from 1947. The output of the ingot makers alone was 176,263 
tons in 1948, 4,122 tons less than in 1947. The primary plants produce 
alloy ingot to be made into castings by foundries and into wrought 
products by fabricators; but the purchased scrap, home scrap, and 
primary aluminum from which the ingot is made are so intermingled 
that the quantities of scrap used in castings cannot be measured or 
calculated separately from those used in wrought products. Secondary 
production by primary producers is therefore reported as “Secondary 
aluminum at primary plants” in the production table. The total for 
this item increased from 84,074 tons in 1947 to 93,159 tons in 1948. 


Production of secondary aluminum and aluminum-alloy products in the United 
States, 1946-48, gross weight in short tons 


Product 1947 1948 

Secondary aluminum ingot: ! 
Pure aluminum (98.5 percent) ........ 2 Lc LLL cll LL LLL LLL... 5,052 2,32% 
Silicon eg Cu, 1 percent). EE 12,370 11,785 
Silicon (Cu, 1 to 2.5 percent) e 5, 108 4. 694 
No. 12 aluminilti. eegen td la 27, 605 19, «9 
Other aluminum-copper (max. Si, 2.5 percent) allorg 89, 642 217,612 
Copper-silicon (each over 2.5 percent) alloys ................... 72, 286 80, 94) 
Aluminum-copper- or aluminum-silicon-nickel alloys 2, 101 3,791 
Deoxidizing aud other destructive uses ------------------ 28, 965 34,148 
Aluminum bardenerg .-. LLL cc LL LL LL c2 ll eee 2, 242 2, 695 3, 939 
Al-Mg and Al-Zn alloys. ........-.. -.-. c clc Lec c Lc. e LLL 222 cell. ) 17.135 { 3,833 2, 550 
EE OH E cis a ’ 10, 258 8, 357 
Total ENEE 207, 574 259,915 190, 009 
Secondary aluminum at primary plants 3... ......... 2... LL c... 73, 388 84,074 93, 159 
Aluminum DoOWdOr. cur ea as 4 53 4 56 
Aluminum-alloy castings... . 22:2. - L 2 c LLL LLL c clc lec c lecce o 4, 444 7, 645 5, 289 
Aluminum in chemicals... occ geg Ae d e EE ENEE rur sa 563 379 506 


1 Gross weight of alloys, including copper, silicon, and other added elements; total secondary ingot con- 
tained 1,025 tons of primary aluminum in 1946, 1,525 tons ia 1947, and 3,033 tons in 1948. 
3 Of the total, 13,776 tons produced at naval air stations and plants of contractors melting down army 


planes. 
3 Combined with primary aluminum for the production of wrought products and cnm 


* Does not include production measured as ingot for graining, powder, atomizing, orc ica] purposes, 


Production from aircraft scrap, when melted separately, is assigned 
to “Other aluminum-copper” alloys. Output of this alloy declined 
sharply from 89,642 tons in 1947 to 17,612 tons in 1948 as a result of 
decreased consumptionfof aircraft scrap at secondary smelters from 
135,795 tons in 1947 to 43,196 in 1948. Production of copper-silicon 
alloys (each over 2.5 percent) increased 12 percent to 80,940 tons, and 
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that of deoxidizing ingot, after a 3-year decline, increased 18 percent 
to 34,143 tons. Output of No. 12 aluminum decreased to 19,509 tons 
in 1948. The recovery and production tables of the Secondary Cop- 
per and Brass section are compared in detail in that section, and the 
observations made there apply in general to the same tables in the 
Secondary Aluminum section. 

Aluminum was reported to be gaining as a competitor of zinc in 
die casting in 1948. Aluminum die castings can be made from a 
number o types of aluminum alloys, all of which can be made from 
scrap, but the composition of zinc die castings must be held within 
narrow limits. Special high-grade zinc is generally used, and the allow- 
able maximums for tin, cadmium, and lead are less than 0.01 percent. 
Because of this limitation in specifications, zinc die-casting manufac- 
turers will use only scrap castings returned by their own customers. 
Zinc is preferred for die casting ae it has a lower melting point 
than aluminum and has better casting qualities, but aluminum is 
lighter and stronger. 

The consumption of aluminum scrap in 1948 was limited to 324,495 
tons because more was not available. There was strong demand for 
both primary and secondary aluminum that was only partly satisfied, 
and the shortage was accentuated by lack of water power for operating 
aluminum reduction works, brought on by dry weatherin many areas 
of the country. Early in the year the Reynolds plant at Longview 
Wash., suspended operations because of water-power shortage, and in 
June thiscompany’s plant at Troutdale, Oreg., was idle as a result of 
floods. Primary producers and rolling mills competed with secondary 
smelters for scrap. Fabricators and foundries with scrap to return 
had an advantage in the buying of scarce ingot. The secondary smelt- 
ers, which had no primary metal to sell but only the ingot they made 
from scrap, were at a disadvantage. The fabricators, needing primary 
ingot, favored the primary producers in the sale of their scrap. This 
situation was thoroughly discussed by Carl H. Burton, secretary of the 
Aluminum Research Institute.’ 


Consumption of old and new aluminum scrap in the United States in 1948, gross 
weight in short tons 


Manufacturers and foundries 


ere ee See 
smelters, an eduction 
Š i refiners Dan and Pos Total 
crap item aluminum Scra 
rolling mills manufacturers u 
New Old New Old New Old 
scrap | scrap | scrap | scrap | scrap | scrap 
Pure clippings, wire, and foil................. 11.018 490 | 28,627 97 573 77 | 40,882 
Castings and forgings.. ...................... 17,846 | 23,638 | 1,949 | 7,713 | 1,012 | 2,025 | 54,183 
A A A 40,546 | 4,952 | 48, 130 219 12 5| 93,864 
Scrap sheet and sheet utensil. ....-.-..-.----.|-------- 5,652 |........ 376 | 1,555 386 7,960 
Borings and turnings......................... 29,201.25 es 1,966 |........ 256. ases 31, 403 
Aircraft weg A EA 43,196 |........ 11; 300. BEER, EE 54, 556 
Miscellaneous aluminum and dross........... 22, 418 | 18, 639 5 12 474 |........ 41, 548 
ke BEE 121,099 | 96,567 | 80,677 | 19,777 | 3,882 | 2,493 | 324, 495 


2 Kenly, R. G., The Outlook for Zinc Markets: Am. Met. Market, vol. 56, No. 71, Apr. 12, 1949, p. 5. 
3 Burton, Carl H., Address before the Die Casting Institute: Am. Met. Market, vol. 55, No. 208, Oct. 28, 


1948, pp. 1, 6. 
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Aluminum rolling mills consumed 100,454 tons of aluminum scrap 
in 1948, 10,445 tons more than in 1947; smelters and airfields con- 
sumed 217, 666 tons in 1948, 94,421 tons less than in 1947. Total 
consumption of old scrap other than aircraft scrap decreased slightly 
in 1948, but treatment of new scrap increased 9,018 tons to 205,658 
tons. The construction industry is currently the largest consumer of 
aluminum, but this metal cannot be expected to return to secondary 
smelters as old scrap for a considerable time. More aluminum 
pre will continue to be recovered from new scrap than from old 

or several years at least. 

Stocks of aluminum scrap in the hands of consumers totaled 28,698 
tons at the end of 1948 compared with 44,139 tons at the end of 
1947 and 52,386 at the end of 1946. All types of scrap participated 
in the 1948 decline, the greatest drop being 5,945 tons or 53 percent 
in castings and forgings. 


Consumers’ stocks of aluminum-base scrap in the United States at end of year, 
1947-48, gross weight, in short tons 


Scrap item : Dec. 31, 1947 Dec. 31, 1948 
Castings and 'Toptpingg. eege tere ee a 11, 296 8,351 
Sheet, turnings, clippings, ete. .....--.....--....-..------------------ eee 21, 054 16, 428 
Aircraft lug ER 6, 331 2. 716 
Miscellaneous aluminum and dross _.._-...-...-.-...-----.------------.-. 5, 458 4, 203 
TO cessa ac E Mona E oce ce AeLL D ORE 44, 139 28, 698 


Dealers' buying prices for cast aluminum scrap increased from an 
average monthly price of 7.11 cents a pound in January to 8.84 cents 
in June. In July it increased to 10.87 cents, then declined to 9.95 
cents in October. Average prices in N ovember and December were 
12.41 and 13.25 cents, respectively, and the average for the year was 
9.44 cents. The price for new aluminum clippings averaged 9.11 
cents in January and 9.25 cents in February and March, then increased 
in each of the succeeding months of the vear and was 16.75 cents in 
December, the average for the year being 11.82 cents. The Alumi- 
num Co. of America advanced the price of primary aluminum pig 
from 14 to 15 cents a pound on June 28, 1948, because wage increases 
to 1ts employees had increased the cost of production. The price was 
raised an additional cent on October 11. 

Imports of aluminum scrap in 1948 were 71,728 tons compared with 
15,719 tons in 1947. Exports were 438 tons in 1948 and 788 tons in 
1947. 


SECONDARY ANTIMONY 


Recovery of secondary antimony from lead- and tin-base scrap 
totaled 21,592 short tons valued at $15,835,573, a 6-percent decrease 
from the 22 ,984 tons valued at $15, 376. 206 reclaimed in 1947. The 
value was computed at 36.67 cents a pound in 1948 and at 33.45 cents 
in 1947, the average New York selling price for primary antimony. 
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Secondary antimony recovered in the United States, 1947-48, in short tons 


Secondary antimony recovered Recoverable antimony content of scrap 
Form of recovery 1947 1948 Kind of scrap processed 1947 1948 
In antimonial lead............ 16, 638 14, 163 || New scrap: 
In other lead alloys. ..-......- 6, 168 7,225 Lead-base................ 3, 704 3, 504 
In tin-base alloys.............. 178 204 RI AA E PARA 
Grand total............. 22, 9S4 21, 592 TO ee 3,794 3, 594 
Old scrap: 

Lon -baan 222222... 19,035 17,816 
TiD-DAase. ................ 155 182 
KEE 19, 190 | 17, 998 


Grand total. 22, 984 | 21, 592 


In 1948, 56 percent of all antimony recovered from scrap came from 
old battery plates, always the principal source of secondary anti- 
mony. 

The quantity of battery plates treated in 1948 decreased 6 percent; 
correspondingly, antimony recovered from this source decreased 6 
percent, from 12,950 tons in 1947 to 12,111 tons in 1948. Antimony 
recovered from scrap in all antimonial lead decreased at both primary 
and secondary plants but gained in both lead- and tin-base alloys. 
Remelters, smelters, and refiners recovered 95 percent of the anti- 
mony reclaimed, and bearing manufacturers and foundries the 
remaining 5 percent. Data on consumption of purchased scrap from 
which antimony was recovered will be found in the tables on consump- 
tion of lead- and tin-base scrap in the sections of this chapter devoted 
to those metals. Products in which antimony was recovered are 
included in the lead- and tin-products tables. 

Production of unalloyed lead from scrap in 1948 was reported as 
135,071 tons, gross weight. Of this total, at least 65,000 tons were 
probably obtained by softening antimonial lead scrap, because the 
only other scrap from which secondary unalloyed lead would ordinarily 
be obtained was soft lead scrap from which 70,470 tons of lead were 
recovered in 1948. The high-antimony drosses resulting from the 
softening operation were consumed in other products. Of the 15,455 
tons of primary antimony consumed in 1948, 9,381 tons emerged 
chiefly in lead and tin alloys, the balance being used in nonmetal 
products. Thus the secondary antimony recovered was more than 
twice the primary antimony used in metal products and 40 percent 
more than the total primary antimony consumed. As far as could 
be determined, all antimony recovered remained in the alloyed state, 
none being reclaimed as unalloyed metal or in chemical compounds. 

Domestic demand for antimony nearly balanced supply in 1948, 
but to insure purchases for the National Strategic Stock Pile, General 
Preference Order M-112, controlling allocation, exports, and imports 
of antimony, was continued through the year. 

The price of primary antimony in January 1948 was 34.61 cents 
a pound f. o. b. New York, according to the American Metal Market. 
Five increases during the year raised the New York selling price to 
40.17 cents, where it remained throughout November and December. 


883326—5 0—71 
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SECONDARY COPPER AND BRASS 


The recovery of secondary copper from scrap totaled 972,788 short 
tons, valued at $422,189,992, in 1948—an increase of 1 percent in 
quantity over the 961,741 tons valued at $402,007,738 recovered in 
1947. Value was computed at 20.9 cents a pound in 1947 and 21.7 
cents a pound in 1948, the yearly average weighted prices of all 
grades of refined copper sold by producers in the 2 years, exclusive 
of bonus payments under the Premium Price Plan terminated June 
30, 1947. 

Secondary copper output data are presented in two accompanying 
tables, the first of whieh is double and shows secondary copper 
recovered according to composition on the left and according to class 
of scrap processed on the right side. The data on the left side are 
compiled from individual plant outputs and those on the right by 
calculating the copper that could be recovered from the quantities of 
the different kinds of scrap reported used. The totals so derived for 
each side of the table emerge different because of slight errors intro- 
duced by the necessity of assuming recovery factors. As presented 
here, however, the items have been adjusted to effect the exact 
balance theoretically to be expected. The word “recovery” thus may 
be applied to both sides of the table. 

The copper recovered from scrap falls mainly into two categories— 
that recovered as unalloyed copper and that recovered in brass and 
bronze. The other items are minor. Copper recovered from scrap 
in unalloyed form declined to 284,026 tons in 1948 from 303,092 tons 
in 1947 but was still well above the 136,909 tons reclaimed in this form 
in 1946. On the other hand, copper recovered in brass and bronze 
rose 5 percent to 653,281 tons in 1948 compared with 1947. The scrap 
from which the recovery is made is classified as new and old. Both 
types of scrap yielded more recoverable metal in 1948 than in 1947. 

otal copper production consists of copper recovered from old and 
new scrap plus copper produced from primary materials. The 
1,107,446 tons produced by refineries from domestic and foreign 
primary materials in 1948, as reported in the Copper chapter, is 
obviously an addition to the available supply. The reason for consider- 
ing the 505,464 tons recovered from old scrap an addition to supply 
is more obscure. Old scrap consists of obsolete and discarded articles 
and equipment, returned to industry for reprocessing. These arti- 
cles were subtracted from the available supply when first manu- 
factured and therefore are an addition to it when they return 
in worn-out condition for reuse. The 467,324 tons of copper re- 
covered from new scrap in 1948 is not an item to be added in arriving 
at total supply because it consists of material already accounted for. 
However, data on consumption of new scrap have significance as 
indicators of business activity in copper and copper-alloy fabrication 
and as & part of the metal-reclamation industry. 
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Secondary copper recovered in the United States, 1947-48, in short tons 


Secondary copper recovered Recoverable copper content of scrap 
Form of recovery 1947 1948 Kind of scrap processed 1947 1948 
As una copper: New scrap: 
At primary plants........| 260, 085 245, 376 Copper baae .------- 449, 900 458, 892 
At other plants. .......... 34, 007 38, 650 Aluminum-base.......... 7, 426 7,231 
Nickel-base. ............. 1, 037 1, 192 
Total. 2-522 303, 092 284. 026 Lead-base................|.-..-..-.- 7 
=== inc-base................- 2 2 
In brass and bronze...........| 619,576 653, 231 —__—__| 
In alloy iron and steel......... 2, 830 2,911 VK, RE 458, 365 467, 324 
In aluminum alloys........... 16, 962 14, 078 
In other alloys...............- Old scrap 
In chemical compounds....... 18, 838 17, 612 Copper-base.............. 495, 789 500, 872 
Aluminum-base.......... 6, 686 3, 831 
o A 658, 649 688, 762 Nickel-base. ............. 560 
d-base................ 21 87 
Grand total....... 961, 741 972, 788 Tin-base. ................ 90 104 
Zinc-base................- 1 1 
Total. EE 503, 376 505, 464 
Grand total............ 961, 741 972, 788 


The accompanying production table, unlike the recovery table which 
glves total recovery of co per from all types of scrap and in all prod- 
ucts, shows only EE secondary products and excludes such 
items as copper recovered in iron and RE and aluminum alloys. The 
products are divided into seven groups as shown. 

It will be noted that the total for the first group in the production 
table is the same as for the first group in the feft side of the recovery 
table but is broken down differently. Of the total secondary refined 
and casting topper shown, primary refiners in 1948 produced 245,376 
EEN percent less than in 1947 but more than in any other year on 
recor 

de figures for copper-alloy ingot and brass-mill billets made by 

ot makers, the second and third groups in the production table, 

e the items in the recovery table and all the other entries in the 
production table, include both primary and secondary material. They 
represent the copper, zinc, and other metals recovered from all kinds 
of scrap, as well as added primary metals. The scrap constitutes such 
a large percentage of the sí that the entire output is tabulated as 
secondary production even though a small proportion represents Se 
mary material. The total production of copper-alloy ingots, after 
declining for 3 years, increased 6 percent in 1948 to 302,278 tons. 
Changes in individual types of ingot, however, were not exceptional, 
the largest being a 6,670-ton rise in output of No. 1 composition ingot. 
The increase in brass-mill output from 404,135 tons of brass and 
copper products in 1947 to 437,402 tons in 1948 and the gain in brass- 
ingot production accounts for the rise in total secondary copper recov- 
ered; the gain would have been larger except for the drop in output 
of secondary refined copper. 
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Analysis and production of secondary copper and copper-alloy products in the 
United States, 1947-48 


Approximate analysis (percent) E E 


Item produced from scrap 


Cu | Sn | Pb | Zn | Nil Al 1947 1948 
Unalloyed copper products: 
Refined copper (electrolytic grade) ............ 100 SE A A Sce PA 1 275, 415 231, $9 
Casting Copper- ege ecce eee Y PO ROME. CRISE o 3 3, 919 25, 549 
Copper sheet, rod, tubing, ete. ...............- E, EE E HE, EE 20, 346 20, 234 
Copper AAA a icm Edu A VE ER 2, 991 2, 324 
Copper castings. ......------------------------ UN. A, A EE e, DE 421 3, 465 
Quir me A E Dunn Ou OO De | 303,092 | 284.026 
Brass and bronze ingots: 
Tin DEON 26 ono soca ee eset eee pino 88 10 |..... 2a EE GE 19, 391 18, 255 
Leaded-tin bronze... 88 6} 1.5] 4.5 |.....|----- 16, 253 17. 94 
Leaded red brass. _...----2--2 eee 85 515 SE E EAS 113, 508 120, 178 
Leaded semired brass.......................... 81 3 Y. lbbnoolósios 46, 522 46, 521 
High-leaded-tin bronze. ....................... 8 | 10110 |[.....|.....|----- 22, 215 24,875 
DO or o EEA ra e CREE DEIN 84 618 2 dob se 8,074 $8, 137 
Dora a ur 75 5.[20 [b levis 8, 109 11, 412 
Leaded yellow brass..........................- 66 113 130 |.....|.---- 20, 912 22. 535 
Manganese bronze no 62-1. ne 27 Ee 5 13, 017 13, 825 
agnam ls A ete ee H veo sse ca a 2 10 1, 674 2, 063 
Ckel SIVÓE: A A he ce oe ee 7 18 14 |... i. 
ee Be, ke, deer. akg ce \ 4.80 4,811 
Low a a) C: C 80 A EEN 2 ` Elte 1, 960 2 642 
Silicon bronze... 09 SES GER 4. ERR tout 2, 141 2, 40:7 
Conductor bronze... 94 2|2 2. OSEA APR 831 685 
Hardeners and special oallovg BI E WE, RO, O ee 5, 461 5, 535 
q ARA ioc E lec E ae tle teal eels 284, 868 302, 278 
Brass mill billets made by ingot makers. ll |. ---. |----.]- ---- 3. 329 6, NSI 
Brass and bronze sheet, rod, tubing, ete... ....... |---|} fee] 3383, 789 | 3416, 113 
Brass and bronze castings. .......----.. l2 LLL ool. [econ laca lacio loco |- ----|----- 4 139,880 | * 135, (132 
Ll A E, SO ce EA seta AA E 1, 425 1. 333 
Copper in chemical products (content) ..-..-..--..|.--.-|-----|-----|-----|--.--|----- $18, 838 17, 612 


! Total includes 19,525 tons of casting copper produced at primary plants and 255,890 tons of refined copper. 

3 Production at secondary plants only. 

3 Gross weight of secondary brass and bronze in commercial shapes. Includes 269,408 tons of copper. 2,702 
tons of nickel, 3,483 tons of lead, 276 tons of tin, 107,795 tons of zinc, and 125 tons of aluminum in 1947; and 
290,430 tons of copper, 3,052 tons of nickel, 4,137 tons of lead, 354 tons of tin, 118,338 tons of zine, and 102 tous 
of aluminum in 1945. 

4 Gross weight of secondary metal in brass and bronze castings. Includes 110,624 tons of copper, 95 tons 
of nickel, 14,228 tons of lead, 5,676 tons of tin, 9,216 tons of zinc, and 41 tons of aluminum in 1947; and 107.325 
tons of copper, 39 tons of nickel, 13,635 tons of lead, 5,441 tons of tin, 8,535 tons of zinc, and 119 tons of alu- 
minum in 1948. 

$ Corrected figure. 


All the items in the production table except those for the second and 
third groups are the outputs, chiefly, of primary producers, brass mills, 
foundries, and chemical plants. These producers melt so much refined 
copper or copper-alloy ingot with their scrap that their secondary 
production cannot be measured separately, like that of the ingot 
makers, but must be calculated as a part of the total. The calculation 
is made by using average recovery percentages to obtain recoverable 
metal content of the scrap used. The secondary output of primary 
producers is refined copper; but that of the brass mills and foundries 
includes other metals recovered from scrap such as zinc, lead, alumi- 
num, etc., as well as copper, which are contained in brass products. 

Total consumption of copper-base scrap in 1948 was 1,489,358 tons, 
slightly greater than in 1947, as was the case with secondary copper 
production and for the same reason—the increased activity by ingot 
makers and brass mills and despite reduced activity by primary 
producers. The latter consumed 500,679 tons of scrap in 1948 com- 
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pared with 393,717 tons by the secondary smelters, but the output 
of the smelters was greater because the grade of the scrap they con- 
sumed averaged higher than that of the scrap used at primary plants. 
The increased consumption of scrap by the ingot makers was due to 
& 13-percent rise in their use of composition scrap, and the use of 
yellow brass scrap by brass mills increased from 263,649 tons in 1947 
to 287,946 tons in 1948. The percentage of old scrap in the total used 
decreased from 55 percent in 1947 to 53 percent in 1948. 


Consumption of old &nd new copper scrap in the United States in 1948, gross 
weight in short tons 


Manufacturers and foundries 


Remelters, smelt- 


ers, and refiners Foundries and Total 
Scrap item Brass mills other manu- scra 
turers use 
New Old New Old New Old 
scrap scrap scrap | scrap | scrap | scrap 
No. 1 wire and heavy.................- 143,416 | 1 47,463 | 19,772 39 | 2,485 | 16, 473 129, 648 
No. 2 wire, mixed heavy, and light....| 154,675 |! 101,555 | 23,590 | 2, 753 2,743 | 11,850 197, 166 
Composition or red brass............... 45, 124 60, 923 1.5 sas reed 16, 916 | 23, 221 146. 184 
Railroad-car boxes. ..-...-.----..------{----- Lll. 107 MERIDIE: WEE KEE 62. 807 63, 514 
Yellow brass. ......... Lc LL cllc llc 16, 455 48, 558 |286, 542 1, 404 6, 731 | 11,023 370, 713 
Cartridge ces... 4 4, 170 1,520 | 54,017 |........ 242 59, 953 
Auto radiators (unsweated)._.-....-.-_|-----_ ee. A GU e ee A CA A 33, 083 
Electroty pe shellS. 0 ococccocccoccc loco 8.130 NU A. EE EE GENEE 8. 139 
E AA A AI RA 4,032 25, 389 ry (a) MA 1, 285 | 10, 446 42, 120 
Nickel silver... 1, 226 2,611 | 15, 681 590 15 20 20, 143 
o RA eee Gee dek as 2, 490 237 | 18,031 435 404 1, 706 23, 393 
Aluminum bronze... 110 357 143^ EE 308 380 1,328 
Low-grade scrap and residues......-.--|! 129, 626 | 1 263, 448 |. ooo 293 393, 365 
| 


KC 297, 158 | 597, 238 E 286 | 59, 238 | 30, 977 KS 461 | 1, 489, 358 


1 Of the totals shown primary refiners reported the following: Unalloyed copper scrap 92,524 tons of new 
and 60,616 tons of old; and of low-grade scrap and residues 103,641 tons of new and 243,898 tons of old. 


Demand for copper and brass scrap, especially copper scrap, 
exceeded the supply during most of 1948. One of the large chemical 
plants, facing a scarcity of refined copper and scrap, further developed 
a method for separating zinc from brass scrap by distillation. Com- 
mercial-grade zinc and copper suitable for use in making copper 
sulfate were produced. Much of the experimental work on this 
process had been done previously at another plant.* 

The accompanying table stresses the relative importance of scrap 
in comparison with other copper raw materials in the operations of the 
principal consumers of copper materials. The primary producers 
used more scrap than any other group but recovered only the copper, 
and much of their scrap was low-grade material. The temperatures 
at which primary copper smelters operate are so high that the zinc, 
lead, and other metals in brass scrap except copper, are vaporized. 
The brass mills use plant scrap from brass fabricator as an auxiliary 
raw material to supplement refined copper and zinc in making brass 
and copper sheet, rod, tubing, and wire. According to figures recently 
published,’ shipments of brass-mill products in 1948 totaled 1,075,966 


$ Poland, F. F., Scrap Recovery: Metal Ind. (London), vol. 69, No. 22, Nov. 29, 1946, pp. 448-450; No. 23, 
Dec. 6, 1946, pp. 466-467, 470. 
$ American Bureau of Metal Statistics, 1948 Yearbook: New York, 1949, p. 28. 
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tons, of which 42 percent was copper and brass sheet, 27 percent rod, 26 
percent pipe and tubing, and 5 percent wire. The last item does not 
include wire for transmission purposes, which is considered to be a 
wire-mill product. 


Consumption of copper and brass materials, by principal consuming groups, in 
1948, in short tons 


Primary Brass Wire 


Item consumed producers wills mills 


laneous 
Copper-base scrap_......-..------.--.-.--- 500,679 | 425,524 |............ 169, 438 393, 717 
Primary e TEE, ! 1, 107, 446 15. AA A AA 
Refined COpper = a on eee PA i 30, 387 6, 805 
TASS INGOl A eannan 4,322 E 298, 770 |..-...--..— 


+ o- ————— ER a o e ef ew eee ee eee ee eee ea poo ooo pomme » mp ep em ep gr ep wë en ep em o en le en ap e ep en ep en gen ene le en o ee gp e ww gp en gn eem 


1 Recoverable copper content; gross weight not available. 


The secondary smelters’ or ingot makers’ chief raw material is scrap, 
which they do not separate into its constituent metals but remelt to 
form alloys of specified composition for use in foundries. Billets are 
made for brass mills by a few ingot plants but in relatively small 
quantities. The ingot maker must be able to treat scrap of all com- 
positions to produce alloys that will compete with those made by 
mixing refined metal. Each new alloy that is introduced provides a 
new type of scrap that must be fitted into his scheme of operations. 
A recent innovation is the addition of small quantities of iron to cupro- 
nickel alloys used in condenser tubes. Although more expensive than 
other alloys commonly used for tubing in marine condensers, it is 
preferred for use on warships in which the wide-spread use of electric 
current increases galvanic corrosion. Under such conditions, brass 
condenser tubes are subject to severe dezincification. The purpose of 
adding iron to the alloy is to provide resistance to erosion and wear 
from impingement. Wades less rigorous conditions, aluminum brass 
consisting of 76 percent copper, 22 percent zinc, and 2 percent alumi- 
num is a satisfactory and less expensive alloy for condenser tubes, the 
aluminum preventing dezincification. Admiralty metal is lower in 
price than either cupronickel or aluminum brass and is more economi- 
cal to use for condenser tubes under some conditions. Secondar 
smelters consumed 5,509 tons of brass pipe and tubing scrap, most of it 
old, in 1948 and brass mills 1,789 tons, all new scrap. Another inno- 
vation in 1948 was the addition of small percentages of lead to alumi- 
num bronze to improve machinability. It was found’ that this alloy, 
containing 1 percent of lead, after heat treatment, was more easily 
machined and had nearly the same mechanical properties as lead-free 
aluminum bronze. 

Brass foundries used nearly all of the brass ingot produced by the 
secondary smelters and in addition consumed subordinate quantities 
of scrap and refined copper. Foundry consumption of brass ingot 
was tabulated for 1948 for the first time by the Bureau of Mines and 
was reported at 225,298 tons. Foundries and brass mills are virtually 


* Grodsky, V. A., Improving the Machinability of Aluminum Bronze: Metal Progress, vol. 55, No. 3, 
March 1949, pp. 310-341. 
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the only consumers of this product, and the 4,322 tons which the mills 
used brought the total for the year to 229,620 tons. Ingot makers sold 
302,910 tons of brass ingot in 1948; and, so far as can be determined, 
all of it went to the above groups of consumers except for a 
few bundred tons that were exported. If the consumption of ingot 
by these plants E e their purchases, as is probable, the 229,620 
tons reported to the Bureau of Mines as consumed account for 76 
percent of the 302,910-ton total. In all, 3,433 foundries were can- 
vassed on consumption of copper materials in 1948 but not all were 
established as plants permanently covered by the copper materials 
survey. 

The accompanying table shows the consumption of nine types of 
ingot, by States, arranged in groups according to quantities used, 
The East Central group, which contains the Chicago area, used the 
greatest total —104,060 tons—and Ohio of the same group used more 
than any other State—34,838 tons. The group consuming the next 
largest total, 65,124 tons, was the Middle Atlantic, in which the New 
York area is located. These two groups between them consumed 
74 percent of the entire quantity used by foundries in the country. 
Consumption of leaded ted brass, which is chiefly No. 1 composition, 
amounted to 123,489 tons or 54 percent of the total. 


Foundry consumption of brass ingot in 1948, by States 


High- 
Tin Leaded Leaded leadod Leaded| Man- Hard- | Nickel | Low 


State tin red ellow | ganese Total 
bronze| bronze | brass y din | brass Goes eners | silver | brass 
East Central: 
hilo nera iia 1,759 8,317 | 20, 826 1,753 910 710 91 428 34, 838 
Ditnoisa. 2 , 102 3, 434 | 18, 033 678 542 1, 321 206 151 26, 190 
Michigan........... 3,038 | 11,829 | 1,079 | 1,637 | 908| | 94|........ 325 | 19,306 
Wisconsin .......... 638 1,352 5, 709 1,417 2, 354 366 24 1, 703 13, 631 
Indiana............ 143 296 6, 212 472 5 118 25 9 16 7,616 
Minnesota.......... 159 605 1,311 15 291 21 6 2 9 2, 479 
TTotal..........| 4,197 | 17,042 | 63, 920 5, 474 6, 019 3, 444 536 1,949 | 1,479 | 104, 060 
Middle Atlantic: 
Pennsylvania. .....| 2,730 3,543 | 17, 181 2,359 1, 963 2, 927 1, 661 148 876 33, 388 
New York......... 1, 164 2,935 | 10, 880 6, 298 246 961 62 277 522 23,345 
New Jersey UN 716 1, 126 3, 981 122 659 310 10 6 62 7,052 
Maryland and Dis- 
trict of Colum- 
BIB ENEE 42 315 28A 144 |........ 39 a A 63 904 
Delaware. ......-... 28 350 18 8 9. EE, HS 26 435 
TTotal..........| 4,740 7,921 | 32,676 8, 941 2,876 4, 240 1,750 431 | 1,549 65, 124 
New England: 
Massachusetts...... 731 7,148 | 4,765 181 387 286 71 2 225 | 13,797 
Connecticut........ 446 3, 251 ; 418 1, 819 146 43 3 133 9, 143 
ew Hampshire... 78 43 627 167 7 Ll A 9 1, 622 
Rhode Island. ..... 60 191 409 62 EEN ] 2 duci tuu ci 22 747 
Maino.............- T2 izsit 314 AE NEM 52 Do avisos 19 460 
Vermont....-------]-------|-------- 69 ¡A CA it A A 82 
TTotal..........| 1,327 | 10, 638 9, 068 848 2, 891 472 173 26 408 25, 851 
Western: 
California......-... 555 653 9, 293 1, 048 149 578 33 14 346 12, 669 
Washington........ 53 89 61 19 6 72 JN PA 1 302 
0723 L0) 76 04 32 E, AA "i E, A AA 175 
0 AAA AA - RRA A MAN MO 7 REA. EEN 47 
Po IA A 11 Ob E EA O PRA A, PA 42 
fe IA PA PA A O A ED AS rere 7 
Montana APPO CE AE A EA A A 2 AAA A 2 
Total. .....-- 684 862 9, 424 1, 067 155 653 38 14 347 13, 244 
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Foundry consumption of brass ingot in 1948, by States—Continued 


High- 
Tin |Leaded|Leaded| j,, doa |Leaded| Man- | Hard- | Nickel | Low 


State tin red yellow | ganese Total 


bronze bronzel brasi ds Ge brass | bronze |. ones silver | brass 
West Central: 
Missouri...........- 287 193 1, 528 78 962 27 101 2 428 3,616 
Iowa......-........ 261 168 877 114 7 160 AA eee EE 1, 565 
Nebraska. .........|....... 23 304 |.......- IB- AAA leet 370 
Kansas............. 167 | | 99 |........ E 2 AO A EE 2 411 
Colorado 115 22 30 31 16 7 PA scm 4 227 
Total.......... 664 513 2, 848 223 1,151 188 103 5 434 6, 189 
Southeastern: | 
Alabama........... 57 28 | 3,659 3 279 168 |......--. lOs 4, 204 
Georgis. --.-_- 3 279 111 1 9 ^ PA AA EE 406 
Floridea lo... 1 45 y A A EA A GE 45 
South Carolina.....|....... 57 || EN EEN A A Ee 69 
Mississippi......... E RENS ¡A AS O AA A tse 24 
Total.......... 72 365 3, 833 6 288 177 ws 10 !|....... 4,751 
South Atlantic: 
West Virginia......- 63 3 254 12 a EE EE 78 992 
Virginia... 16 47 119 87 25 47 08 A, A 797 
Tennessee.. ........ 296 384 308 155 37 13 HH E, NEN E 1, 196 
North Carolina... 16 1 Kéi ER A E EE, EE 170 
Kentucky.......... 3 39 184 20 15 A A AE 266 
Total..........| 394 904 882 274 795 60 XT E REESE 78 3. 421 
Southern: 
TEXAS. EE 272 562 624 38 10 161 4 j.. 72 1, 743 
Oklahoma.......... 210 3338 114 26 |.....--.. 7 GN A A 7 
Louisiang 26 13 74 dla 10 A leceveess 6 133 
Arkousasg iiM l0 EE 20 E EE MEA A AA VE 36 
TTotal.......... 518 963 838 68 10 178 EE Eege 78 2, 658 


—— |—— | ———— | i o EA E 
LLL —MÓM | 


Grand total....|12, 596 | 39, 268 |123, 489 | 16,901 | 14,185 | 9,412 | 2,639 | 2,435 4,373 | 225, 288 


Consumers’ stocks of unalloyed copper scrap were about the 
same at the end of 1948 as they were at the end of 1947, but the 
brass mills, which were the largest holders of alloy scrap, decreased 
their stocks, causing a drop in the total for tbat category. The 
primary refiners, chief repositories of low-grade scrap, had the same 
experience with that class of material. 


Consumers' stocks of copper-base scrap in the United States at end of year, 
1947—48, gross weight in short tons 


Scrap item Dec. 31, 1947 | Dec. 31, 194$ 

Unaloyed cóppet-- c cereus E xcmu ev Cre a 15, 830 15,241 
CoppersDase E 72, 780 59, 924 
Low-grade scrap and residueS ee 66, 936 47, 574 
TO o 155, 546 122, 739 


The demand for both refined copper and copper-base scrap increased 
during the first 11 months of 1948. In December there were signs 
that supply was catching up with demand; and scrap prices began to 
decline, although the price for refined copper remained firm at 23% 
cents a pound. This illustrates the greater market sensitivity of 
scrap metal compared to primary metal, as discussed in a recently 


SECONDARY METALS—NONFERROUS 1121 


published article.? Dealers” buying prices for No. 1 Heavy copper 
scrap were relatively stable during the first 6 months at a little under 
17 cents a pound, then rose to 18.99 cents in December, the average for 
1948 being 17.31 cents. The price of No. 1 Composition scrap moved 
along a parallel line, a little under 13 cents in the first half of the year 
and up to 15.35 cents in November. The average for the year was 
13.45 cents. 


Brass and copper scrap imported into and exported from the United States, 
1944-48, in short tons 


Imports for consumption: 


Brass scran. c cle cL eL el eccL cl. 6, 226 7,727 24, 008 112, 393 50, 984 

à Scrap Copper... lll... cl- lll. 1, 055 1, 348 1, 030 5, 957 9, 334 
xports: 

Brass scrap......... Ll cllc lll 22-8 38 421 1,184 3,157 6, 584 

Scrap copper. lll... 99 133 909 969 2, 266 


SECONDARY LEAD 


The secondary lead industry maintained a high rate of recovery in 
1948, reclaiming 500,071 tons of lead valued at $179,025,418 compared 
with 511,970 tons valued at $146,423,420 in 1947. The quantity of 
lead recovered decreased only 2 percent, but the value increased 22 
percent, being computed at 17.9 cents a pound in 1948 and 14.3 cents 
in 1947, the yearly average weighted price of all grades of refined 
lead sold by producers. Again in 1948, as was the case in the precedin 
3 years, recovery of lead from scrap, as metal and in alloys, Zeen 
E T of refined primary lead from domestic ores and base bul- 
ion and for the third successive year was greater than domestic mine 
production. 


Secondary lead recovered in the United States, 1947-48, in short tons 


Secondary lead recovered Recoverable lead content of scrap 
Form of recovery 1947 1948 Kind of scrap processed 1947 1948 
As metal: New scrap: 
At primary plants........ 15, 662 4, 952 Lead-base................ 60, 277 59, 618 
At other plants........... 95, 843 126, 951 Copper-base........-..--- 7,115 7,720 
Ot) E 111, 505 131, 903 KE WEE 67, 392 67, 338 
In antimonial lead 1,........... 285, 935 243, 552 || Old scrap: 
In other lead alloys...........| 103,799 102, 603 Battery lead plates....... 273, 952 256, 103 
In A alloys.......... 30, 137 21, 499 All other lead-base. ...... 151,111 156, 019 
In tin-base ailoys............- 594 514 Copper-base.............. 19, 494 20, 497 
MN] Tin-base.............-..- 21 24 
Total ....-.------------ 400, 465 368, 168 —— | 
Eben Kr d EE 444, 578 432, 733 
Grand total ............. 511,970 500, 071 (IÓ 
Grand total............ 511,970 500, 071 


! Includes 56,456 tons of lead recovered in antimonial lead from secondary sources at primary plants in 
1947 and 49,525 tons in 1948. 


7 Mp e hanea White, Scrap Prices in the Metal Markets: Waste Trade Jour., vol. 87, No. 1, Apr. 2, 1049, 
pp. , 99. 
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More scrap went into the production of refined lead in 1948 and less 
into antimonial lead. Production of refined soft lead increased 20 
percent—from 112,664 tons in 1947 to 135,071 in 1948—but the second- 
ary lead content of antimonial lead produced fell 8 percent—from 
265,935 tons to 243,552. Secondary lead recovered in solder increased 
for the third successive year whereas lead reclaimed in type metals 
declined for the second year and in lead babbitt remained almost un- 
changed. Total production of the secondary lead industry was slightly 
higher in 1948 than in 1947 entirely owing to the use of more primary 
metals with scrap and secondary. 


Shipments ! of secondary lead, tin, and lead- and tin-alloy products in the United 
States in 1948, gross weight in short tons 


Secondary metal content 


Gross 
Product weight of A ÁA A A --- Eng 
product Lead Tin | Antimony | Copper 

Refined pig lead....................--.--.. 105, 347 1053470 APA TR, c E 
Remelt lead...................-.-...-....- 28, 738 25.1998 |.2:coun-c E, EN 
Lead foll... unkiecoscaseloos2eeeno 986 SN AAA AAA teu puce 
Ota) caca aii 135, 071 A A A 
ee e (pe TE ————— ——————— 
Refined pig tin................---.---.-... 3,424 I.e Ros 3,424 E See eee es 
Remelt tin... coccion 228 EE = (eels ate eae A 
'"'in-foll- 4 sooo. on A D E eee Loew cM Se 
POL A een hee ed 3,652 EE R Erde A Po ee es 

Lead and tin alloys: 
Antimontal lead....................... 272, 592 243, 552 486 14, 163 67 
Common babbitt...................... 41, 472 30, 930 2, 021 3, 108 66 
Genuine babbitt...................... 3, 249 237 22 137 83 
Other tin babbitts..................... 1,166 277 218 67 15 
Soldo AA A A AS 77,867 37,111 7, 404 439 4 
Type fpetnls. Lec LLL... 39, 579 31, 620 2, 008 3, 580 17 
Miscellaneous lead-tin alloys........... 3,709 2, 659 180 Til oa 
Total occur aca 439, 634 346, 386 13, 139 21, 565 252 
Composition foil....-..--.--.----------.--- ^ 686 283 115 Reeg 
Tin content of chemical products.......... S80 A të selle AE 


1 Most of the figures herein represent shipments rather than production of theitemsinvolved. However, 
it has been necessary to record actual production figures in some instances. 

3 Difference between gross weight of products and secondary metal content represents added primary 
metals or impurity content. 


Many problems of the secondary lead smelters differ from those of 
smelters of other types of nonferrous scrap metals. Lead refining is 
simpler than other types of metal refining and is not confined, as in the 
case of copper, to the larger plants. Refined lead is produced from 
scrap at numerous secondary lead smelters as well as at primary plants, 
whereas secondary refined copper is produced chiefly at 17 primary 
copper refineries in combination with primary metal. "There are 
relatively few kinds of lead-base scrap, as the only other metals that 
are generally used in lead alloys are tin, antimony, and copper. Lead 
up to about 30 percent is used as an alloying ingredient in tin bronze 
(a copper-base alloy) and may outweigh copper in packing metal but 
is not used in zinc or aluminum alloys. 

The product of the secondary smelters and the primary plants is 
about the same; but the secondary smelters, by using al Scrap, 
have the elements for most products already combined. Antimonial 
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lead can, in general, be made more economically from scrap battery 
E which contain both lead and antimony, than from primary 
ead and leese? antimony. In 1948 lead recovered from scrap in 
antimonial lead at secondary smelters was 194,027.tons, whereas the 
lead content of antimonial lead output at primary plants totaled 
100,764 tons, including 49,525 tons from scrap and 51,239 tons from 
primary material. 

A rough approximation of the competitive positions of the secondary 
and primary lead industries with respect to several kinds of alloys 
may be obtained by comparing total lead consumption, as indicated 
in the Lead chapter, with the secondary lead content of metals and 
alloys produced, oa shown in the accompanying table. "The total 1948 
consumption of lead for bearing metals (babbitt), solder, and type 
metals was 42,594, 71,025, and 26,279 tons, respectively, and the 
corresponding quantities of secondary lead contained were 31,444, 
37,111, and 31,620 tons. The comparison indicates that production 
of the three products is principally secondary. On the other hand, 
411,646 tons of lead were produced as metal at primary plants in 1948 
compared with 126,951 tons at other plants. No scrap was used 
directly in either pigments or chemicals, these being made only from 
ores and refined lead. 

Of the 500,071 tons of secondary lead recovered in 1948, 471,854 
short tons were reclaimed from lead- and tin-base scrap, while the 
remaining 28,217 tons was reclaimed from copper-base scrap. In all, 
2,820 tons of lead in lead- and tin-base scrap were added to brass 
and bronze to bring the total recovery of secondary lead in copper- 
base alloys to 21,499 tons. 


Consumption of old and new lead scrap in the United States in 1948, gross weight 
in short tons 


Rom TREME RS Ee die and 

and refiners oundries 

Scrap item EE Tota aD 

New scrap | Old scrap | New scrap | Old scrap 

Soft OR RAI AA de eaaet 15 1, 567 71, 182 

Hard O66 MA A POR 328 20, 951 

Cable lead... e c oen REO S 5 44 30, 724 

Battery-lead plates. `. le pet GEES 161 384, 431 

Mixed common babbitt el , 377 7, 806 19, 756 

Solder and tinny lead. oooococcccccocolocconcoooo.. , 580 1, 180 228 10, 988 

Type Metals. ocios ,086 A 474 17, 530 

Dross and residues. ee , 904 |............ EE 87, 998 
Toc o o efectos 1, 583 10, 608 643, 560 


The quantity of lead-base scrap consumed in 1948 totaled 643,560 
tons, a decrease of 4 percent from the peak 1947 consumption of 
671,282 tons. Treatment of battery-lead plates decreased 26,657 
tons (6 percent), soft lead 1,120 tons (2 percent), common babbitt 
4,465 tons (18 percent), type metals 616 tons (3 percent), and drosses 
5,113 tons (5 percent). The only increases in use over the preceding 
year were a 51-percent gain in the treatment of cable lead scrap and a 
very small increase in use of solder scrap. Highest operations of the 
year occurred in December, January, and March, in the order named, 
and the lowest in July. 
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The lead-scrap market did not weaken at any time in 1948. Lead 
scrap was not plentiful at the beginning of 1948 and grew scarcer as 
the year advanced. Smelters, in bidding for the limited supply dur- 
ing 1948, progressively reduced their charges on battery plates from 
$50 a ton to nothing. High consumption of all types of lead by manu- 
facturers and the Government stock-piling program sustained the 
demand for both primary and secondary lead. 

Percentage and remelt metals circulated among remelters, smelters, 
and refiners in 1948 totaled 53,104 short tons, consisting of 3,029 tons 
of solder, 3,945 tons of lead-base babbitt, 12,724 tons of soft lead, 
30,517 tons of antimonial lead, 1,582 tons of type metals, 714 tons of 
cable lead, 512 tons of tin-base babbitt, 78 tons of remelt tin, and 3 
tons of pewter. 

Smelters' stocks of scrap, which had shown an almost constant de- 
cline during 1947, increased 25 percent during 1948, from 56,929 to 
70,984 tons. Year-end inventories of unalloyed lead were 9 percent 
higher, and stocks of lead-base alloys 44 percent higher, whereas drosses 
and residues decreased 4 percent. Inventories of secondary pig, bar, 
and ingot held by smelters also increased during 1948 from 22,591 
to 29,900 tons. 


Consumers’ stocks of lead-base scrap in the United States at end of year, 1947-48, 
gross weight in short tons 


" Dec. 31 Dec. 31, 
Scrap item 1947 ' 1948 
Unalloyed WT ME 2, 878 3,12 
Lend-base alloy o A A tee aaa 33, 388 47. 952 
Drosses and residues............... .. LL LL ee nn eee ee 20, 663 19, 908 
Total nc etledencasesos nes cee ieacee eee aaa aia hpa od 56, 929 70, 984 


The price of primary lead, which had advanced to 15 cents on March 
3, 1947, remained at this level until April 5, 1948, when it was raised to 
17.5 cents. Two additional rises of 2 cents each (on July 28 and No- 
vember 1) brought the price to 21.5 cents, where 1t continued through- 
out the remainder of the year. With each price rise for primary 
metal, scrap and secondary prices were adjusted accordingly. 

Imports of lead SR totaled 15,693 tons (revised lead content) in 
1947 and 28,301 tons (lead content) in 1948. 


SECONDARY MAGNESIUM 


Secondary magnesium (including alloying ingredients) recovered 
from scrap in 1948 totaled 7,834 short tons valued at $3,211,940 com- 
pared with 9,503 short tons valued at $3,896,230 in 1947. Values were 
calculated for both years at 20.5 cents & pound, which has been the 
price of magnesium since January 1943. Primary production in 1948 
was 10,003 tons, all from the Freeport, Tex., plant of Dow Chemical 
Co. Consumption of primary magnesium was 9,661 tons compared 
with 6,869 tons (revised) in 1947. 

Secondary magnesium recovered from scrap in magnesium alloy 
ingot totaled 4,604 tons, as shown in the accompanying table. Of 
this, 2,420 tons were secondary ingot, and the remaining 2,184 tons 
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were incorporated in primary ingot and so, although recovered from 
scrap, lost its identity as secondary metal. Of the three other major 
items containing secondary magnesium, recovery from scrap made into 
anodes for cathodic protection was 45 percent less in 1948 than in 
1947, recovery in aluminum alloys was 26 percent less, and recovery 
in magnesium-alloy castings was 6 percent less. 


Secondary magnesium recovered in the United States, 1947—48, in short tons 


Secondary magnesium recovered Recoverable magnesium-alloy content of scrap 
Form of recovery 1947 1948 Kind of scrap processed 1047 1948 
Magnesium-alloy ingot! (gross New scrap: Magnesium-base. 4, 907 3, 376 
weight)... 5, 138 4, 604  _ > 
Magnesium-alloy castings Old scrap: 

(gross weight).............-- 1,377 1, 301 Magnesium-base.......... 3, 622 4, 041 
Magnesium-alloy shapes. ..... 85 1 Aluminum-base.......... 974 417 
In aluminum alloys..........- 1, 883 1, 388 | —————- 
In zinc alloxg -22200000M 3 6 Total......------------ 4. 596 4, 458 
Chemical and other destruc- > | === 

tive USOS occ 199 84 Grand Lotal zc. 9, 503 7, 834 
Cathodic protection... 818 450 

Grand total 9, 503 7, 834 


1 Figures include secondary magnesium incorporated in primary magnesium ingot. 


Consumption of secondary magnesium ingot was 2,647 tons, or 227 
tons more than was produced. Of the total, 1,323 tons was used in 
making castings, 1,314 tons in aluminum alloys, 3 tons in zinc alloys, 
and 7 tons for cathodic protection. There is no duplication between 
these quantities and those in the preceding paragraph. The total 
weight of metal used in cathodic protection, for example, included 
450 tons of anodes made from scrap, 7 tons from secondary alloy 
ingot, 85 tons from primary alloy ingot, and 309 tons from pure 
primary magnesium—851 tons in all. The scrap used in making the 
7 tons of secondary ingot was additional to that used in making the 
450 tons of anodes. It was reported that magnesium alloy had been 
found to be more suitable for cathodic protection than unalloyed 
metal.’ If so, that fact should increase the use of scrap for such pur- 
poses because it is chiefly alloy and is cheaper than pure magnesium. 

There were indications that magnesium might replace zinc for die 
castings used in some automobiles.? Magnesium die castings are 
lighter and have higher yield strength than zinc die castings. Perhaps 
its greatest weakness is its inadequate corrosion resistance, but the 
Dow Chemical Co. bas developed a plating method to overcome this 
defect. Only strictly segregated, new die-cast scrap can be used in 
zinc die castings but there are no unusual restrictions on the use of 
magnesium scrap in magnesium die castings. 

The decrease in consumption of magnesium-base scrap from 9,420 
tons in 1947 to 8,163 tons in 1948 was due to a 970-ton reduction in 
use of cast scrap and a 477-ton reduction in borings, drosses, ete., 
which were partly counterbalanced by a 190-ton increase in wrought 


! Rogers, R. R., and Stewart, W. R. G., Cathodic Protection of Steel in Various Chemical Solutions: 
Canadian Min. and Met. Bull., vol. 42, No. 445, May 1949, pp. 218-221. 

$ Hauser, R. F., Why Die Casting: Modern Metals, vol. 5, No. 1, February 1949, pp. 18-21. 

10 Materials and Methods, vol. 29, No. 6, June 1949, p. 82. 
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scrap. The percentage of old scrap used, however, increased from 42 
percent of the total magnesium scrap consumed in 1947 to 54 percent 
in 1948. The price of remelt magnesium ingot was unchanged at 
18 to 18.5 cents a pound (carlots) throughout 1948. 


Stocks and consumption of magnesium scrap in the United States in 1948, gross 
weight in short tons 


Consump- 
tion in 1948 


Scrap item 
Dec. 31, 1947 | Dec. 31, 1948 


SCTAD eege 3 4,575 
ele 3, 321 
E EAN AN 267 


GE Ee , 8, 163 


SECONDARY NICKEL 


The recovery of secondary nickel from nonferrous scrap in 1948 
totaled 8,850 short tons, valued at $6,966,720, & decrease of 7 percent 
from the 9,541 tons valued at $7,188,189 recovered in 1947. The 
total value was calculated at 39.36 cents & pound in 1948 and 37.67 
cents in 1947, the average spot-delivery prices of Grade F nickel ingots 
and shot in 10,000-pound lots at New York. The decreased recovery 
in 1948 was occasioned because one of the chemical plants, usually a 
large producer of secondary nickel salts, did not use any nickel scrap 
during the year. "This caused recovery of secondary nickel in chemical 
compounds to decline from 1,765 tons in 1947 to 235 tons in 1948. 
Recovery of secondary nickel in iron and steel increased 25 percent, 
probably because production of stainless steel, of which nickel is an 
ingredient, reached an all-time peak * in 1948. Most of the 22-percent 
rise in recovery in copper-base alloys was in brass mill products. 


Secondary nickel (nonferrous) recovered in the United States, 1947—48, in short 
tons 


Secondary nickel recovered Recoverable nickel content of scrap 


Form of recovery Kind of scrap processed 1948 
Agmetal ooo. New scrap: 
In nickel-base alloys. ......... 2. 000 1 Nickel-base. ............. 2. 581 
In copper-base alloys.......... 1 2, 844 3, 467 Copper-base.............. 2, 875 
In aluminum-base alloys...... 1 955 Aluminum-base.......... 488 
In lead-base alloys............ ————— 
In cast iron and steel ?. ....... ,843| | 2304]  Total................. ; 5, 944 
In chemical compounds....... = 
———— —— || Old scrap: 
Grand total............. 9, 541 8, Nickel-base.............. 1, 035 
Copper-base.............. Kom 
KE Se 393 
-base................ 6 


1 Corrected figure. 
3 Includes only nonferrous nickel scrap added to cast iron and steel. 


11 Stanley, R. C., Address to Stockholders of International Nickel Co.: Metals (DailY l Reporter 
Monthly 8uppl.), vol. 19, No. 11, May 1949, pp. 7, 9, 12. 
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Production of secondary Monel metal pig, shot, and castings, which 
had risen from 450 tons in 1945 to 1,922 tons in 1947, dropped back 
to 1,318 tons in 1948. Output of nickel-copper pig and shot decreased 
from 279 tons averaging 55 percent nickel in 1947 to 263 tons in 1948 
and the nickel content fell to 50 percent. Aside from that obtaine 
from scrap, the only production of nickel in the United States was as 
a byproduct of the copper refining. 

onsumption of nickel scrap totaled 26,688 tons in 1948 compared 
with 27,001 tons in 1947, but if nickel silver (a copper-base scrap item) 
is excluded, the totals are 6,543 tons in 1948 and 9,619 tons in 1947. 
Use of nickel silver, including cupronickel, increased 16 percent or 
2,763 tons, but there were declines in the other items except miscel- 
laneous nickel alloys, a minor classification. Nickel can be incor- 
porated in steel as an alloying ingredient by the addition of nickel 
oxide as well as by the addition of metallic nickel and nickel alloys. 
This method of introducing nickel into steel was more extensivel 
used during the war than before and increased in 1948 compared wit 
1947. During 1948 a plant at Copper Cliff, Ontario, for sinterin 
nickel oxide made from ore was placed in operation. Primary nicke 
oxide has been used occasionally by chemical plants in the manufacture 
of nickel salts, but none was so consumed in 1948. However, a little 
nickel oxide scrap obtained from worn-out nickel-iron storage batteries 
was consumed in the manufacture of nickel salts. 


Consumption of old and new nickel scrap in the United States in 1948, gross weight 
in short tons 


E ege Ve e and 

and refiners oundries 

Bcrap item Total scrap 

New scrap | Old scrap | New scrap | Old scrap 

Pure nickgl...... 2 2.2.2 2 c c c c lll lll. 174 460 232 292 1,158 

Monel metal. 408 1, 386 2, 946 274 5, 014 

Nickel silver... oonciócnarirdzas cocer. 1, 227 2, 611 15, 697 610 20, 145 

Miscellaneous nickel alloys................. lS M O A EE 53 

Nickelresidues .ococconoccccccoocncooo. KE DE 287 318 
q OS A 1, 893 4, 457 18, 875 1, 463 26, 688 


According to the American Metal Market the spot-delivery price 
of Grade F nickel ingots and shot in 10,000-pound lots at New York 
stood at 36.49 cents a pound from the beginning of 1948 until the 
middle of March, when it was increased to 36.56 cents. On July 22 
the price was raised again to 42.9 cents, where it remained for the 
rest of the year. Scrap-metal dealers! buying prices at New York 
were quoted at 17 cents a pound for nickel sheet and clippings and 
12.5 cents a pound for Monel clippings for the first 7 months of 1948. 
The increase in price for primary nickel resulted in scrap price rises 
at the end of July to 19 and 15 cents, respectively, and at the end of 
August they increased again to 24 and 16 cents. The nickel scrap 
price was reduced in September to 21 cents, where it remained for 
tbe rest of the year. The Monel clippings price did not change after 
the August rise. 
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No imports of nickel scrap were reported in 1947 or 1948, but exports 
in 1948 totaled 5,826 tons compared with 8,424 tons in 1947 and 5,597 
tons in 1946. 


Consumers' stocks of nonferrous nickel scrap ! in the United States at end of year, 
47-48, gross weight in short tons 


Scrap item Dec. 31, 1947 | Dec. 31, 1948 

Unalloved nickel EE 488 261 
Nonferrous nickel alloys.__.............------.-------.-----------e- 3, 233 2, 758 
Nickel EE 2, 032 2, 262 
q EE 5, 753 5, 281 


1 Includes nickel-silver scrap. 


SECONDARY TIN 


Secondary tin recovered from scrap in 1948 totaled 30,124 tons 
valued at $59,796,140 compared with 30,054 tons valued at $46,848,175 
in 1947. Values were computed at 99.25 cents per pound in 1948 and 
77.94 cents in 1947, the average selling prices for Straits tin. 

Detinning plants produced 3,284 tons of pig tin from old tin cans 
and new tin-plate clippings and 20 tons from tin-base scrap and resi- 
dues. Recovery, as metal, at secondary smelters was 204 tons. The 
3,508 tons of unalloyed tin reclaimed from scrap was 7 percent greater 
than in 1947. Total recovery of tin, as metal and in alloys and com- 
pounds, increased 0.2 percent; but, owing to the increased price, the 
value increased 28 percent over the preceding year. Recovery in lead- 
and tin-base alloys and in chemical compounds increased, but these 
gains were partly offset by a 15-percent decrease in brass and bronze. 

hipments of secondary tin and lead-tin alloys are presented in the 
Lead section of this chapter. 


Secondary tin recovered in the United States, 1947-48, in short tons 


Secondary tin recovered Recoverable tin content of scrap 
Form of recovery 1947 1948 Kind of scrap processed 1947 1948 

As metal: New scrap: 
At detinning plants....... 3, 144 3, 304 Tin plate--.--.------------ 3, 313 3, 561 
At other plants. ...-..-... 145 204 Tin-base. ...............- 2. 356 1, 281 
| Lead-base...............- 2, 122 1, 970 
Toll 3, 289 3, 508 Copper-base 3, 264 3, 22 
In solder................-....- 6, 315 7, 404 Total... 2...2- 11, 055 10. 034 
In tin babbitt. 0... 848 1, 040 == 

In chemical compounds. _..... 545 580 || Old scrap: 

In lead-base alloys.._.-...--...- 4. 106 4, 810 Tin cans. -.-------------- 134 106 
In brass and bronze........... 14, 951 12, 782 Tin-base. ...............- 2. 887 3, 346 
————— Lead-base................ 5,318 5, 349 
Total 26, 765 26, 616 Coptper-base 10, 660 11, 289 
Grand total._......----- 30,054 | 30,124 Total......---.-------- 18, 999 20. 090 
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Consumption of tin-base scrap decreased 19 percent in 1948 owing 
entirely to less use of drosses and residues, for more block-tin pipe, 
pewter, and high-tin babbitt were consumed than in 1947. From lead- 
and tin-bearing scrap, two companies produced 90 tons of tin in chemi- 
cal residues which were later reduced to pig tin at detinning plants. 


Consumption of old and new tin scrap in the United States in 1948, gross weight 
in short tons 


Remelters, smelters, Manufacturers and 
and refiners foundries Total 
Scrap item scra 
use 
New scrap | Old scrap | New scrap | Old scrap 
Block-tin pipe, scrap, and foll... 1, 002 2 81 1, 085 
Tin scruff and dross....................... 1,899 |...........- r AA 1, 903 
No. o 1 AS edu ace 133 Bee cholo ake She 136 
High-tin babbitt. 2-200 te 2.438 Keeser 144 2, 582 
¿NA dade naa Era 296 |.......-...- idad 

'Totül AA A RN 2,195 3,573 10 225 6, 003 


An advance on June 1 from 94 cents to $1.03 per pound for primary 
tin was reflected in prices of tin-bearing scrap. However, supply of 
such scrap was reported to be not overabundant. 

Supplies of tin more nearly approached demand in 1948, but 
restrictive measures were felt necessary because of the need for metal 
in the National Strategic Stock Pile. "Therefore, continuation of 
General Preference Order M-43, controlling the distribution and use 
of tin, was effected early in June. 


Consumers' stocks of tin-base scrap in the United States at end of year, 1947-48, 
gross weight in short tons 


Scrap {tem | Dec. 31, 1947 | Dec. 31, 1948 
¡AAA oo ee Eege 145 121 
Tin-base alloyS EE EES 445 585 
Drosses and residues... ooo 467 615 

e A IS EE T R TN dU RES 1, 057 1, 321 


Smelters’ total stocks of tin scrap increased 25 percent in 1948. 
Inventories of unalloyed tin declined 17 percent, but tin-base alloys 
and drosses each gained 31 percent. Dealers’ buying price for scrap 
block-tin pipe was 77.5 cents & pound through May, at which time it 
advanced (with the rise in the price of primary tin) to 83.5 cents and 
remained there for the last 7 months of the year. 

Detinning Plants.—Seven detinning plants reported recovery opera- 
tions in 1948: Johnston & Jennings Co., Cleveland, Ohio; Metal & 
Thermit Corp., South San Francisco, Calif., East Chicago, Ind., and 
Carteret, N. J.; Standard Metal Refining Co., Baltimore, Md.; and 
Vulcan Detinning Co., Sewaren, N. J., and Neville Island, Pittsburgh, 
Pa. 
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Secondary tin recovered at detinning plants in the United States, 1947-48 


1947 
Soap treated: 
Jean tih AAA DERE aaa long tons.. 320, 907 
Old tin-coated containers. ... 2-2-2222 Ll LLL e do.... 16, 741 
Eerad do.... 337, 648 
Tin recovered from new tin-plate clippings. .......................- -short tons.. 3,313 
Tin recovered from old tin-coated containers..............-..............-. do.... 
Totti EE do.... 3, 447 
Tin recovered as metal...... e E eee do.... 1 3, 046 
‘Tin recovered in compounds. E do.... 401 
d Nr BEE rati A M Ld EE do.... 3 3, 447 
Weight of tin compounds produced... ......... c c cc c LLL LLL. do.... 780 
Average quantity of tin recovered per long ton of clean tin-plate scrap used m "€ 
pounds.. . 
A verage quantity of tin recovered per long ton of old tin-coated containers need ieo 
pounds.. E 
Average delivered cost of clean tin-plate scrap.................... per long ton.. $29. 43 
Average delivered cost of old tin-coated eontalnerg do.... $22.37 | 


AAA sman tonnage of pig tin of less than standard purity and, consequently, subject to further 
refining or alloying. 

2 Recovery from tin-plate clippings and old containers only. In addition, detinners recovered 98 tons ol 
tin as metal and 80 tons of tin in compounds from tin-base scrap and residues in 1947, and 127 tons of tin as 
metal and in compounds from these sources in 1948. 


Secondary tin recovered by detinning plants, as metal and in 
chemical compounds, increased 6 percent in 1948. Recovery of tin 
from tin-plate clippings and old cans was 3,667 short tons in 1948 
compared with 3,447 tons in 1947. Of the total recovered, 3,284 tons 
was reclaimed as metal in the form of pigs and 383 tons in the form of 
tin compounds. 

The tonnage of tin-plate clippings treated in 1948 was the mr 
on record. The industry treated 376,620 long tons of tin-plate clip- 
pings in 1948—17 percent more than in 1947 and 10 percent more 
than the previous peak of 341,075 tons used in 1941. Old cans proc- 
essed decreased 10 percent to only 15,079 long tons in 1948 compared 
with 16,741 tons in 1947 and a record use of 175,870 tons in 1943. 
Tin recovered from tin-plate clippings was 3,561 short tons in 1948, an 
increase of 7 percent, while that from old cans was 106 tons (mostly 
in the form of pig tin), a decline of 21 percent. 

The average quantity of tin recovered per long ton of tin-plate scrap 
used declined from 20.65 pounds in 1947 to 18.91 pounds in 1948. 
Lower recoveries per unit reflect the treatment of a larger tonnage of 
electrolytic tin plate carrying & much thinner coating of tin than the 
heavier coated hot-dipped tin plate. The use of electrolytic tin 

late has been expanding in the manufacture of cans (both general 
ine, and packers’ or sanitary) and closures. Favorable market 
conditions prevailed for iron and steel scrap during 1948, with the 
average quoted composite price for No. 1 Heavy-Melting steel scra 
(according to Iron Age) at $41.66 per gross ton—the highest recorded. 
Steel scrap is one of the byproducts of the detinning industry, being 
sold to open-hearth mills in hydraulically compressed billets. The 
average quantity of tin recovered per long ton of old tin-coated con- 
tainers used declined further to 14.10 pounds in 1948, compared with 
16.02 pounds in 1947. 
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In addition to the tin from tin-plate clippings and old cans, detinners 
recovered 127 tons of tin as metal and in compounds from the treat- 
ment of other tin bearing materials in 1948. These figures are com- 

arable to the 98 tons of tin as metal and 80 tons of tin in compounds 
rom similar sources in 1947. 

Imports of tin-plate scrap increased from 30,797 long tons in 1947 
to 41,084 tons in 1948. Exports of terne-plate scrap, circles, waste- 
waste, and clippings also increased—from 26,558 long tons to 31,646 


tons in 1948. 
SECONDARY ZINC 


Secondary zinc recovered in 1948 from purchased scrap and residues 
totaled 324,639 short tons, with a value of $86,353,974, calculated at 
13.3 cents a pound, the yearly average weighted price of all grades of 
refined zinc sold by producers, not including bonuses paid under the 
Premium Price Plan terminated June 30, 1947. This tonnage was 4 
percent higher than in 1947, when 310,793 tons with a value of 
$66,509,702 at 10.7 cents a pound were recovered. 


Secondary zinc recovered ! in the United States, 1947-48, in short tons 


Secondary zinc recovered Recoverable zine content of scrap 
Form of recovery 1947 1948 Kind of scrap processed 1947 1948 
As metal: New scrap: 
By distillation: VZine-base 134, 092 139, 673 
Slab zinc.............. 58, 987 59, 109 Copper-base.............- 101, 185 110, 288 
Zinc dust............. 27, 770 29. 457 Aluminum-base.......... 
By remelting............- 10, 356 10, 988 
j] 'Total..................| 235,814 250, 449 
Total. ....---------- 97,113 99, 554 ==> | === 
=====!=="="=|| Old scrap: 
In zinc-base alloys............ 10, 383 12, 884 Zinc-base................. 29, 262 26, 199 
In brass and bronze........... 146, 866 162, 384 Copter- base. 45, 356 47, 663 
In aluminum-base alloys...... 906 822 Aluminum-base. ......... 361 328 
In chemical ucts: —————— 
Zinc oxide (lead free)......| 18,402 12, 327 Total....--------------- 74, 979 74, 190 
inc sulíate............... 4, 249 3, 758 ===> | === 
Zinc chloride.............. 13, 959 13, 980 Grand total............ 310, 793 324, 639 
Litho Bllllillllllle.zs 17, 888 18, 213 
Miscellaneous............. 1, 027 717 
"Total... tae 213. 680 225. 085 
Grand totaL........ 310, 793 324, 639 
1 Zinc content. 


Zinc is unique among secondary nonferrous metals in that about 
half of it is recovered from copper-base scrap, whereas nearly all 
secondary aluminum, lead, and copper is recovered from scrap of 
which it is the chief constituent. In 1945, the last year of the war, 
61 percent of the total secondary zinc produced was recovered from 
copper-base scrap compared with 52 percent in 1946 (a year of transi- 
tion from war to peace), 47 percent in 1947, and 49 percent in 1948. 
The variations in this sequence of percentages may be explained as 
follows: The ratio of zinc used in brass and bronze to that used in 
galvanizing is greater in wartime than in peace, which causes genera- 
tion of brass scrap to increase with respect to generation of zinc scrap. 
In years of normal industrial activity, consumption of scrap—and 
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SEN recovery of secondary metal —varies with the availability 
of scrap. 

Nearly all secondary zinc, aside from that recovered from copper- 
base scrap, is produced from zinc scrap. Of the total recovery from 
zinc scrap in 1948, 84 percent—about the usual proportion—was pro- 
duced from new scrap. Recovery of zinc from old scrap is not as 
important as in other major nonferrous metals, because the uses of 
zinc are such that few zinc products are returned in worn-out con- 
dition for reprocessing. Usually more zinc is consumed for galvanized 
products than for any other purpose, and from these products the 
zinc is virtually unreclaimable. In the galvanizing process, however, 
valuable byproduct residues, including dross, skimmings, and sal 
skimmings, are generated from which important quantities of second- 
ary zinc are recovered. So far as is known, only one plant recovers 
zinc from galvanized-steel clippings classed as new scrap. 

Other zinc products from which, after being used and discarded, no 
zinc can generally be reclaimed are zinc oxide, zinc dust, and zinc 
chemicals. Zinc dust, the only one of these from which valuable 
byproduct residues are sometimes recovered, is used in considerable 

uantities in the manufacture of sodium hydrosulfite. It is not an 
element of the product but may be reclaimed from the residues of the 
process as zinc carbonate or lead-free zinc oxide of commercial grade. 
When sold for use as zinc oxide, as in rubber manufacturing, it is tabu- 
lated statistically as & finished product; but when sold for reprocess- 
ing, as when made into zinc chloride, it is tabulated as new scrap. 
Most of the chemical residues from which secondary zinc is recovered 
come from this source. 


Production of secondary zinc and zinc-alloy products in the United States, 1945—48, 
gross weight in short tons 


Products 


Remelt die-cast slab....... 2 22222 LLL LL lll 2l Ll cll cr. 
Zinc-die and die-casting alloys.........................- 
Galvanizing stock.......... 22 LL eee 
Rolled A A 


1 Contains small tonnages of bars, anodes, etc. 


In 1948, 50 percent or 162,384 tons of the secondary zinc produced 
was recovered as an element in brass and bronze. This was 15,518 
tons more than was so recovered in 1947 and substantially exceeded 
the 59,109 tons recovered in redistilled slab zinc. Secondary recovery 
in lead-free zinc oxide declined 33 percent to 12,327 tons in 1948. 
Recovery from scrap in this product represents only about 10 percent 
of the total, as most zinc oxide is made from ore. 

An important zinc product, most of which is recovered from scrap, 
is zinc dust. The output of dust from secondary sources in 1948 
increased for the sixth straight year and totaled 29,932 tons. In 
1942 this recovery was 18,101 tons. "The output of redistilled slab, 
the largest secondary zinc product, totaled 59,679 tons in 1948. 
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Production in zinc chemicals, although 6,530 tons less than the 55,525 
tons produced in 1947, was still higher than for any other year since 
1939. The figures for redistilled slab zinc and zinc dust in the produc- 
tion table are slightly greater than those for slab zinc and zinc dust 
in the recovery table because the former table represents gross weight 
produced and the latter zinc content of production. 

Of the 22 zinc-distillation plants producing secondary zinc in 1947, 
21 were still in operation in 1948, 1 producer of slab zinc having 
closed during the year. Two other plants were added to the list of 
smelters recovering secondary zinc in 1948. One, the Eagle Picher 
Co. smelter at East Chicago, added zinc dust to its list of products. 
This company had previously developed a muffle furnace for produc- 
tion of zinc and zinc oxide from die-cast scrap.” Another distillation 
plant to start operations in 1948, bringing the total to 23, produced 
slab zinc from brass scrap, the residue being copper of enough purity 
for use in the manufacture of copper sulfate. 


Consumption of old and new zinc scrap in the United States in 1948, gross weight 
in short tons 


Korac ter Sue tene GE and 
and refiners oundries 
Scrap item AMARA, O A TOM MA D 


New scrap | Old scrap | New scrap | Old scrap 


—— ———X | ———— |———— A AS 


CHD DIN RS ele A 4, 591 |...--------- 4,714 usu 9, 305 


Sheet and A O ee sce 6,474 |. o... 121 6, 595 
Engravers’ plates. ooccoccccccoccoccccccco loco 1,537 WEE 72 1, 609 
Skimmings and ashes...................... 62,795 |-.-..------- 33, 988 |_..-........ 
HEEN eee Le 61, 684 |...........- ¡E AA 61, 818 
Die CASA EH WEE 659 393 213 
Rod and die acrapn el 653 EE EE 
Flue dusat 2 L2. LLL LLL Ll Lll. -. 10, 453 EE 10, 917 EE 21, 370 
Chemical residues. 2-0 oococccoocooooo. 11, 281 loco cacas 13;322:1. iru 

TOtül. iocur enu ese ie Dm 150, 804 31, 323 63, 468 406 246, 001 


As usual, the bulk of the zinc scrap consumed in the secondary zinc 
industry was byproduct residues which accounted for 83 percent of 
the total used in 1948. The largest item was skimmings and ashes, 
chiefly the result of galvanizing operations, use of which rose from 
86,168 tons in 1947 to 96,783 tons in 1948. Consumption of dross, 
entirely a galvanizing byproduct, increased from 57,453 tons in 1947 
to 61,818 tons in 1948. The most important metallic scrap item was 
die castings, of which 21,265 tons were used in 1948. In spite of 
reports that aluminum and magnesium were gaining as competitors 
of zinc in the die-casting field, a record 234,628 tons of slab zinc— 
20,159 tons more than in 1947— were used in zinc alloys, mainly for 
die castings, in 1948. Consumption of die-cast scrap was about the 
same in each year. Consumers' stocks of zinc-base scrap were virtu- 
ally the same at the end of 1948 as at the end of 1947. 


13 Johnson, Gunnard E., Development of Mufe Furnaces for the Production of Zinc Oxide and Zinc at 
East Chicago, Ind.: Jour. Metals, vol. 1, No. 2, scc. 3, February 1949, pp. 118-124. 
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Consumers' stocks of zinc-base scrap in the United States at end of year, 1947-48, 
gross weight in short tons 


Scrap item Dec. 31, 1947 | Dec. 31, 1948 

Metallic zine ITA A EE cel wee eee 3, 459 3, 878 
o A A A eR EEN 8, 013 8. 560 
Skimmings and realdueg ue LL LL LL LL c LLL cl ec. 23, 805 23, 337 
OT ON PRENNE EO BEDDING NON PDT ho 35, 277 35,776 


Dealers' buying prices for new zinc clippings averaged 9.42 cents a 

ound in 1948, compared with 7.16 cents in 1947. The price increased 
rom an average of 7.48 cents in January to 8.25 cents in February 
and stayed at that level until August, when it advanced to 10.25 cents. 
A further increase to 11.99 cents occurred in November and another 
in December to 12.75 cents. The price for old zinc scrap followed the 
same trend as that for clippings in 1948 and increased from an average 
of 5.29 cents in January to 10.25 cents in December, the average for 
the year being 7.01 cents. 

United States imports of old zinc scrap totaled 1,636 tons in 1948, 
compared with 714 tons in 1947. Imported drosses and residues 
totaled 8,637 tons in 1948, an increase of 4,246 tons over the 4,391 
tons (revised) imported in 1947. Large quantities of fume from a 
primary smelter in Canada were imported by one company for the 
manufacture of zinc sulfate and lithopone; the zinc reclaimed from 
this material was not counted as secondary zinc but as recovered from 
material other than scrap. 


Slag—lron Blast Furnace 


By D. G. RUNNER 


GENERAL SUMMARY 


ONTINUED demands by the construction industry resulted in 

another prosperous year in 1948 for the iron-blast-furnace slag 

industry. High level activity in highway and building construc- 
tion during the year was reflected in increases of slag sold or used by 
processors. Inasmuch as processed slag stocks are comparatively 
small and constant from year to year, production virtually equals 
sales; therefore, these terms are used interchangeably in this chapter. 
As indicated in the accompanying salient statistics table, sales in 1948 
of all types of slag increased materially over those reported in 1947. 


Iron blast-furnace slag sold or used by processors in the United States, 1944-48, 


by types 
[National Slag Association] 
Air-cooled 
Granulated Lightweight 
Screened Unscreened 
Value Value Value Value 
Year 
Short Aver.| Short Aver-| Short Aver-| Short Aver- 
tons age tons age tons age tons age 
Total per Total per Total per Total 
ton ton ton ton 
1944 110, 730, 613 $9, 260, 257) $0. 86/776, 302 $303, 460, $0.39) 733, 255'$133, 308! $0.18] 165,822) $232, 508! $1. 40 
1945 |11, 427, 689| 9, 841, 813 . 86,406, 775| 140, 527 .35| 567, 297| 132, 581 .23| 234,107! 335,931] 1.43 
1946 (14, 332, 896/13, 250, 693 92,596, 957| 211,078 . 35|1, 003, 789| ! 86, 383|_..... 773, 150,1, 321, 685 1.71 
1947 |16, 712, 177¡17, 045, 020) 1.02 447, 908| 257, 683 . 5811, 290, 958| ! 95, 087]. ..... 1, 130, 636 2, 127, 692; 1. 88 
1948 |17, 656, 200/19, 254, 900| 1. do Keier 100| 370, 000 . 61/1, 517, 500|! 194,700|.....- 1, 353, 2002, 550, 400; 1.88 


1 Excludes value of slag used for cement manufacture. 


PRODUCTION 


The output of slag from iron blast furnaces in 1948 amounted to an 
estimated 39,000,000 short tons compared with 32,284,000 short tons 
in 1947 and indicates the increased tempo at which the steel industry 
operated during the year. 

The quantity of slag processed for commercial use in 1948, as re- 
ported bs the National Slag Ássociation, reached & record high of 
21,131,000 short tons valued at $22,360,000 representing increases of 
8 and 15 percent, respectively, over the 19,581,679 short tons valued 
at $19,525,482 in 1947. The output of slag in 1948 came from 42 
companies operating 68 slag plants. One new company started opera- 
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tions in 1948—the Gifford-Hill Co., Dallas, Tex., with plant at 
Daingerfield, Tex. 

During 1948, iron blast-furnace slag was processed in the following 
States: Alabama, California, Colorado, Illinois, Indiana, Kentucky, 
Maryland, Michigan, New York, Ohio, Pennsylvania, Texas, and 
West Virginia. 1t will be noted that the majority of the plants are 
east of the Mississippi River. In 1948, as in 1947, Ohio was the largest 
processor of slag, and Alabama and Pennsylvania follow in that order. 
These three States supplied 66 percent of the total tonnage reported 
in 1948. The accompanying table shows the available details on 
processed slag, by States, in 1948. 


Iron blast-furnace slag processed in the United States, by States, in 1948 


[National Slag Association] 
Screened air-cooled All types 
State Quantity Quantity | 
: Value $ Value 

ercent ercent 

Short tons of total Short tons of total 
AlgnbaHlü. EEN 4, 203, 000 24 | $3, 947,300 | 4,765, 800 22 | $4,735. aw 
E A A A 5, 091, 300 6, 044,000 | 6,073. 800 29 6, 460. 000 
Pennsylvania..................... 2, 807, 000 16 | 3,660,200 | 3,137,000 15' 3,99, 600 
Other States !......... 2... 2 LL... 5, 554, 900 31 | 5,603,400 | 7,154, 400 34 ! 7,169, 4 
17, 656, 200 100 | 19, 254, 900 | 21, 131, 000 100 | 22, 360, 000 


$ d California, Colorado, Illinois, Indiana, Kentucky, Maryland, Michigan, New York, Texas, and West 
ginia. 


PREPARATION 


Processed blast-furnace slag is commonly marketed as air-cooled 
(screened or unscreened), granulated, or lightweight slag. Slag pro- 
duced in blast furnaces and allowed to air-cool either in the pit or a 
modified bank is the chief form in which slag is processed. 

Air-cooled slag is generally processed while hot. Iron is recovered 
by magnetic methods while the slag is being processed. The product 
is excavated from the pit or bank and crushed or screened, as with 
natural aggregates, for concrete aggregate, railroad ballast, roofing 
aggregate, and many other uses. Granulated slag is commonly pre- 
pared by pouring the molten material into pits in which enough water 
is present to cool the material quickly. Lightweight slag is prepared 
by processing the material in the molten condition by either the 
machine or pit process. 


TRANSPORTATION 


As in 1947, the bulk of the slag processed in 1948 was moved by rail 
and truck. Negligible quantities were moved by waterway. As indi- 
cated in the accompanying table, railroads handled 54 percent and 
trucks 45 percent of the total quantity shipped compared with 59 
and 40 percent, respectively, in 1947. Trends in the methods of 
shipment indicate decreases in the rail shipments, while truck ship- 
ments have increased correspondingly during the past few years. 
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Shipments of iron blast-furnace slag in the United States, by methods of trans- 
portation, 1947-48 


[National Slag Association] 


1947 1948 
Method of transportation 


total 
AA EE 11, 217, 612 59 11, 066, 400 5A 
OD PUCK EE E I 7,640, 384 40 9, 215, 500 45 
Waterway AA A ree eee 283, 697 1 145, 200 1 
Total shipments. ............................ 19, 141, 723 100 20, 427, 100 100 
Percent of total processed slag......................|.............. Me deelt 97 


Screened air-cooled slag was the major product of the industry, 
representing 84 percent of the total slag processed. Granulated sla 
comprised 7 percent, lightweight 6 percent, and unscreened aircooled 
slag 3 percent. 

Screened Air-Cooled Slag.—Consumption of screened air-cooled slag 
reached an all-time high of 17,656,200 short tons, 944,000 tons above 
the previous record year 1947. The use of screened air-cooled slag as 
aggregate in portland-cement concrete construction, bituminous con- 
struction, and other road-construction uses and as railroad ballast 
took 15,477,400 short tons or 88 percent of the total consumption of 
this type of slag. Other principal uses for this material were in the 
manufacture of concrete black: mineral wool, and roofing. 

Unscreened Air-Cooled Slag.—In 1948 the quantity of unscreened 
air-cooled slag processed totaled 604,100 short tons valued at $370,000. 
These figures represent increases of 35 and 44 percent, respectively, 
over the 1947 totals. Road construction consumed the bulk of this 
material in 1948. 

Granulated Slag.—Consumption of granulated slag in 1948 totaled 
1,517,500 short tons, 18 percent above the 1,290,958 tons reported in 


Air-cooled iron blast-furnace slag sold or used by processors in the United States, 
by uses, in 1948 


[National Slag Association] 


Screened Unscreened 
Use 
Short tons Value Short tons Value 

Aggregate in: 

Portland-cement concrete construction......... 1, 636, 000 | $1,813,700 |..........-...|- ---- --.---. 

Bituminous construction (all types)...........- 4,141, 500 | 4,928,100 |........ LLL. .]- lll... ... 

Highway construction)... 5,467,700 | 6,388, 000 260, $00 $174, 900 

Airport construction Ll 22 222 2 LL ll... 168, 400 192, 700 25, 000 12, 500 

Manufacture of concrete block. ................ 801, 700 880,000 A 22-2... 
Railroad ballast..............--...-----.-------.-.. 4,232, 300 | 3,579, 200 13, 300 5, 700 
Mineral Woo Locura tt 578, 800 420; 200 APA A 
Roofing (built-up and granules).................... 211, 800 314,700 oos EE 
Sewage trickling filter medium..................... 10, 800 RAE A 
Agricultural slag, liming.........-...-...-....----- 43, 700 668004 AAA WEEN 
Other EEN 363, 500 362, 000 305, 000 176, 900 


17,656, 200 | 19, 254, 900 604, 100 370, 000 


1 Other than in portland-cement concrete and bituminous construction. 
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1947. The principal uses for this slag were in the manufacture of 
cement and as road fill. These two uses consumed 98 percent of the 
total processed. The granulated slag used in roads and streets was 
utilized chiefly as blanket courses and as fill material. 

Lightweight Slag Aggregate.—The consumption of lightweight slag 
aggregate manufactured from molten slag in 1948 amounted to 
1,353,200 short tons valued at $2,550,400, representing increases of 20 

ercent over the 1,130,636 tons valued at $2,127,692 reported in 1947. 
t is reported that the bulk of the output was utilized as aggregate in 
the manufacture of concrete block. 


Granulated and lightweight iron blast-furnace slag sold or used by processors in 
the United States, by uses, in 1948 


[National Slag Association) 


Granulated Lightweight 
Use 
Short tons Value Short tons Value 
448, 700 AA armes iR 
Road fill, eege 28, 800 ART 1 1 AAA EE 
Agricultural slag, liming -—— lom ET Res 1, 034, 900 GE dek oc ate RN 
anufacture of hydraulic cement.............-....|.---..--------|------------ 21,353,200 | $2, 550, 400 
Ag egate for concrete block manufacture.......... 5, 100 Ët EE WEEN 
ther TEE | S 


1, 517, 500 3 184, 700 1, 353, 200 2, 550, 400 


1 Data not avallable. 
2 Includes a small amount used for concrete other than blocks. 
3 Excludes value of slag used for cement manufacture. 


PRICES 


Average prices for the various types of slag processed in 1948 are 
indicated in the accompanying table. Values for screened air-cooled 
slag ranged from 85 cents per ton for railroad ballast to $1.49 per ton 
for slag used in the GE industry. Unscreened air-cooled slag 
values ranged from 43 cents per ton for railroad ballast to 67 cents for 
that utilized in highway construction (other than concrete or bitu- 
minous types). Available value figures on granulated-slag products 
ranged from 33 cents to $1.07 per ton, and lightweight aggregate 
averaged $1.88 per ton. A value for granulated slag used in the man- 
ufacture of cement could not be obtained. 


Average value per short ton of iron blast-furnace slag sold or used by processors 
in the United States, by uses, in 1948 


[National Slag Association] 


Air-cooled Granu- | Light- 


Use rl aD d uL EI td 
Screened | Unscreened lated weight 


Aggregate in: 


Portland-cement concrete construction. .............. 3825 ENS rre: PE 
Bituminous construction (all types).................- Ka Ga, A GE EE 
Highway construction)... 1.17 30.07 MS nius 
Airport eopstruction! c eee 1.14 OOO e eee eee 
Manufacture of concrete block. ...................... ES AAA DEER $1.88 
Railroad ballast. ergeet eeh dree ed et aleet dee speed . 85 e pP: ERES 
Mineral Wo0l 2.2 concn eke maU rax Emme access 125) [tees tee A ees ae 
Roofing (built-up and granules)... -0-022-222-4242 A A GE 
Sewage trickling filter medium........................... 1:30 AAA AS WEG 
Agricultural slag, liming. .....................-----.----- 1:29 SE $1.07 |.......... 
Hosd-nll- A A A EA coles e reese se A 1 EAN 
AR EE 1.00 . 58 vdd. O 


1 Other than ín portland-cement concrete and bituminous construction. 
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IRON RECOVERY 


Iron recovered in processing slag totaled 215,848 short tons, an 
increase of 2 percent over the 212,575 tons reclaimed in 1947. Iron 
is recovered from slag either by magnetic methods or by hand picking. 
This recovery of iron represents an important contribution to the iron 


and steel industry. 
EMPLOYMENT 


A total of 2,087 plant and yard employees were reported by the slag 
industry in 1948 compared to 2,216 in 1947. "The total number of 
man-hours utilized in 1948 was 5,419,000, representing an increase of 
4 percent over the 5,212,930 hours reported in 1947. 


TECHNOLOGY 


The demand for lightweight aggregate resulted in further develop- 
ment of techniques for expanding slag. This is pec true in the 
pit process. In 1948, about 30 percent of all expanded slag was done 

y the pit method. Various companies experimented with modifica- 
tions of the pit process. These ranged from methods in which the 
water and slag are brought together in mid air to one in which slag, 
water, steam, and air are brought together in nen pee designed to 
improve control and efficiency. A method called the foaming-bed 
process was introduced into the United States by &n English group, and 
a commercialized experimental unit was built at a steel plant. 

Dust in slag plants has long been a problem in the industry, and 
dust elimination received considerable attention during 1948. 


Slate 


By D. G. RUNNER an M. G. DOWNEY 


GENERAL SUMMARY 


ALES of slate as a whole decreased 9 percent in quantity and 
increased 10 percent in value in 1948 compared with 1947. Slate 
sold as dimension stone—that is, in the form of roofing slate, 

mill stock, etc.—increased 25 percent in quantity and 35 percent in 
value over the preceding year's figures. 

Sales of roofing slate increased 28 percent in quantity and 48 per- 
cent in value and indicate the continued upward trend in the produc- 
tion and sales of this material. The average value per square in 
1948 was $20.88, or 15 percent greater than that reported in 1947 
($18.14). In the Pennsylvania area roofing-slate sales were 21 percent 

eater in quantity and 43 percent higher in value than in 1947. 

otal values of roofing-slate sales in New York, Vermont, and Maine, 
although still at & relatively low level, were 54 percent greater than 
those in 1947. In the Buckingham region of Virginia, sales increased 
53 percent quantitywise and were much greater in total value than 
in the previous year. 

Sales of mill stock suffered & slight decline in quantity but gained 
11 percent in value. Structural and sanitary slate, blackboards, and 
school slates showed considerable gain in quantity and value in 1948, 
while grave vaults and covers and billiard-table tops declined 40 and 
54 percent, respectively, in quantity and 29 and 51 percent in value. 

Sales of electrical slate also dropped considerably. Flagstones, 
stepping stones, and similar products gained 29 percent in quantity 
&nd 30 percent in value over 1947 totals. 

Statistics on slate granules and flour are included in this chapter, 
although they have little in common with the above-mentioned slate 
products. Most of the slate employed in manufacturing granules 
and flour is unsuitable for other slate products. Granules and flour 
declined 14 percent quantitywise &nd 9 percent in value compared 
with 1947. Figures for sales of granules of all types, including slate, 
are given in the Stone chapter of this volume. 

The accompanying table presents the principal statistical data for 
the slate industry in 1947 and 1948. 
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Salient statistics of the slate industry in the United States, 1947-48 


1947 1948 
t 
Quantity Quantity Dee 
pprox- Approx- d 
Unit of ST Value | Unit of Ímate Value Kr 
meas- | equiva- meas- | equiva- Á 
ure- lent ure- ent un Value 
ment short ment short rted) 
tons tons po 
Domestic production (sales 
by producers): Squares Squares 
Roofing slate. ............- 170,590|  64,350,$3,094, 780, 218,650, 82,090 $4, 566, 056 -F28| +48 
Mill stock: Sq. ft. Sq. ft. 
Electrical slate.......... 1 500, 930 3,650|  486,687| 373, 250 2, 800| 451, 459 —25 —17 
Structural aud sanitary 
Steet 523, 360 4,090|  308,874| 618,810 5,120| 465,386 +18| +51 
Grave vaults and covers. 40, 560 370 23,006| 24, 460 210 16, 292 —40| —2 
Blackboards and bulle- 
tin boards............. 786, 130 2, 010 373, 421| 928,310 2, 020 535, 254 +18 +43 
Billiard-table tops....... 424, 940 3, 160 243, 856| 193, 450 1, 430 118, 592 — 54 —51 
School slates.............| 2273, 160 210 8, 991, 3 402, 940 370 13, 036 +48 +45 
Total mill stock. ...... 12,549, 080 13, 550, 1, 444, 835:2, 541, 250 11, 950| 1,600, 019/_......- +11 
Flagstones, etc.3......... 5, 208, 820 34, 610 537, 705 6, 712, 920 46, 490 700, 477 +29 +30 
Total slate as dimension 
A A AS 112, 510) 5,077,320). _......- 140, 530| 6, 866, 552 +25) +35 
Granules and flour. .......|.......... 763, 500| 6, 608, 234,........- 658, 870| 6,014, 377 —14 —9 
Grand total domestic pro- 
o AA EE 876, 010,11, 685, 554| enge 799, 400) 12, 880, 929 —9| + 10 


1 Revised figure. 
3 Square feet approximate. Number of pieces: 1917, 510,340; 1948, 751,760. 
3 Includes slate used for walkways, stepping stones, and miscellaneous uses. 


SALES 


Dimension Slate.—The term ''dimension slate" usually is a E 
to slabs or blocks of specified sizes and shapes. It includes all slate 
products except granules and flour. The following table indicates 
sales of dimension slate for the latest 5-year period. 


Dimension slate sold by producers in the United States, 1944-48 


Roofing Mill stock Other ! Total 
Approxi- 
Y ear mate Approxi- Approxi- Approxi- 
equiva- mate mate mate 
Squares lont Value short Value short Value short Value 
short tous tons tons 
tons 
1944....... 89, 090 32, 750 | $802,179 12, 440 | $715, 689 15, 760 | $203,090 60, 950 |$1, 720, 958 
1945....... 101, 300 38, 240 976, 122 11, 520 742, 345 19, 900 253, 273 69, 660 | 1,971, 740 
19406....... 146, 790 66, 240 |1, 952, 925 12, 150 i1, 032, 584 27, 500 403, 990 96, 250 | 3, 419, 502 
19437....... 170, 590 64, 350 13, 094, 780 13, 550 ¡1, 444, 835 34, 610 537, 705 112, 510 | 5,077,320 
1948....... 218, 650 82, 090 14, 566, 056 11, 950 }1, 600, 019 46, 490 700, 477 | 140,530 | 6,866, 552 


! Includes flagstones, walkways, stepping stones, and miscellaneous slate. 


Inasmuch as roofing slate is used chiefly in residential building, it 
is interesting to follow the trend of roofing-slate sales in comparison 
with the number of new dwelling units. The relationship 1s shown 
in figure 1. From 1929 to 1938, sales of roofing slate compared favor- 
ably with the normally expected requirements of the building programs 
of those years. However, during and after the recent war, lack of 
experienced labor somewhat impeded the return to normal operating 
conditions. Other factors tending to restrict the sale of roofing slate 
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ara the inroad made by prepared roofing materials, and strikes at 
nome of the producing quarries. 
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A. ep alare is used extensively for me in nonresidential 
how pas BNE M ane sales have closely paralleled construction 
ap, m thes Seld. The relationships for 1925 to 1948 are indicated 
E SE c pwsents a graphic summary of the slate industry from 1915 
soia Ev. In 1925 the value of production reached a peak, 
A weno Ex dativo inactivity during the depression, with some gains 
warar ww to World War II. Some decline was noted during 
Se ar years but since about 1944, the industry has been 
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sux of A quantity basis. As indicated in the figure, granules and 
am: esse a dominant place in the industry not only from the value 
a peta, but quantitywise as well. MUN 
payxies and Flour. — Granules are used E in surfacing prepared 
oras While flour, a byproduct of the granule industry, i used in 
coo wailing mastio, linoleum, and as a filler in asphaltic road surface 
mars Silos of granules decreased 16 E uantitvwise and 
1 axveut in value in 1048 as compared with 1947, while sales of flour 
Aua alyghtly in quantity but increased in value over the preceding 
veu w figures. Ciranules were produced in Vermont. Pennsvivanza. 
Now York, Maryland, and Georgia, with smaller quanuties from 
Yuu, Arknunng, and California. Sales of granules and flour for 
Se latvat A your period are indicated in an accompanying table. 
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Crushed slate (granules and flour) sold by producers in the United States, 1944-48 


E Gronules ond flour 
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FIGURE 3.—Quantity of slate sold in the United States, 1915-48, by uses. 
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REVIEW BY STATES AND DISTRICTS 


As indicated in the salient statistics table, the total domestic pro- 
duction of slate declined 9 percent in 1948 compared with 1947 figures. 
A total of 83 operators reported production in 1948, an increase of 7 
compared with 1947. The accompanying table shows sales of slate 
in 1948, by States and uses. 


Slate sold by producers in the United States, by States and uses, 1944-48 


Roofing Mill stock 
Opera- Other uses 
tors | Squares (value) 1 | Total value 
(100 square Value Square feet Value 
feet) 
19044 ...........-.-...- 89, 090 $802, 179 2, 041, 210 15, 689 | $3, 486, 327 $5. 004, 195 
A AA 101, 300 976, 122 2, 107, 780 742, 345 3, 910, 446 5. 658, 913 
1940-2 os reves 61 146, 790 1, 982, 928 2, 371, 820 1, 032, 584 5, 828, 504 8, 844, 106 
1947 ........-..-...-.- 7 170, 590 3, 094, 7 3 2, 549, 080 1, 444, § 7,145, 939 11, 685, 54 
1948 
Arkansas............. lI E, eee eae cae eee ec cai’ q 
California ............ A A AA AAA EE (3 O) 
Georgia ...........- | 5 AAA A AAA EE (3 (3) 
Maryland............ AX PNE A RENNES (2) OI 
New York, 13 3,730 91, oss) 1, 440, 802 1, 532, 890 
Pennsylvania........ 26 146, 860 2, 816, 371 2, 103, 720 ], 084, 613 1, 420, 169 5, 351,153 
Vermont and Maine. 32 50, 7 1, 203, 362 437, 530 515,400 | 2,279,200 | 3, 998, 028 
Virginia ............. | 5 17, 360 421335. EE Dee (3) (2) 
Undistributed WEE GEN, ER, EE, ia 1,574, 533 1, 998, 868 


ce | | ED | NS | —M—— 


83 218,650 | 4,566,056 | 2,541,250 | 1,600,019 | 6,714,854 | 12,880, 929 


3 Flagging and similar products, granules, and flour. ? Revised figure, ? Included with “Undistributed.’’ 


Maine.—The principal product of the quarries near Monson is 
electrical slate and & small quantity of vaults and covers. As in 
1947, only one company was active. 

New York.—The total number of slate operators decreased 2 and 
the total value of slate products decreased 3 percent below 1947 
figures. The chief commodities produced and sold in this State were 

anules, flour, and flagging, and minor quantities of roofing slate. 

he value of these products, exclusive of roofing slate, decreased 7 
percent in 1948. 

Pennsylvania.—The quarries of Lehigh and Northampton Counties 
furnish all types of slate products and comprise the most productive 
slate area in the United States. Slate produced in York County in 
the Peach Bottom district, on the Maryland-Pennsylvania border be- 
tween Cardiff, Md., and Delta, Pa., may not be shown separately and 
is included with Northampton County in the accompanying table 
giving detailed figures for Pennsylvania. 

The total value of all slate products sold in Pennsylvania in 1948 
increased 24 percent compared with 1947. Sales of roofing slate in- 
creased 21 percent quantitywise and 43 percent in value. The total 
value of mill stock rose 8 percent compared with 1947. The percent- 

e changes in 1948 over 1947 were as follows: Electrical slate, decrease 

75 percent in quantity and 65 percent in value; structural and sani- 
tary date. increases of 8 and 39 percent in quantity and value, respec- 
tively; vaults and covers, decrease of 39 percent quantitywise and 
29 percent in value; bulletin and blackboards, 18-percent increase in 
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quantity and 43 percent in value; billiard-table tops, decrease of 55 
percent quantitywise and 52 percent in value; school slates showed 
increases of 48 percent and 45 percent, respectively, in quantity and 
value. The value of miscellaneous products (granules, flour, flag- 
stones, etc.) increased 7 percent. Most of the slate in this area is a 
blue-black “soft-vein” well-adapted for structural Donde as well 
as for roofing. Detailed figures for production in Pennsylvania are 
given in an accompanying table. 


Slate sold by producers in.Pennsylvania in 1948, by counties and uses 


Roofing slate Mill stock 
Structural and Vaults and 
County Ge Squares Electrical sanitary covers 
(100 Value. === === E 
SEN Square Square 8 
ee u quare 
Teet Value feet Value feet Value 
Lehigh............. 7 10, 010) $201, 155 34,040) $27,336 (1) (y^ docs dau esso 
Northampton and 
ork 3... ......... 19| 136, 850,2, 645, 216 3, 230 3,821| 518,210, $371, 595 24,000} $15,817 
Total: 1948..... 26] 146, 860/2, 846, 371 37, 270 31,157| 518,210| 371,595 24, 000 15, 817 
1947..... 21| 121,480/1, 988, 255| 150, 660 89, 242| 478,810| 267, 828 39, 500 22, 140 


Mill stock— Continued 


Blackboards and Billiard-table Other 
County bulletin boards tops Schoo! slates Käch Total 
value 


Square Square Square 
feet Value fect Value feet Value 


— —— | ———À——À | —Ó—— | € —— | m —M —M | m ———náÓ—— | À————íááá—— | rr 


¡A ree 226, 140| $108, 821|.........]. ....... 402, 940, $13, 036 $101| $350, 749 


Northampton and York ?___.| 702,200) 426,433] 192,960| $117,754 .........|......... 1, 419, 768,5, 000, 404 
Total: 1948.............. 928, 340} 535, 254| 192,960, 117,754| 402,940| 13, 036/1, 420, 169/5, 351, 153 
10497... eeu 786,130| 373,421| 424,940| 243,856| 273,160 8, 991|1, 324, 463,4, 318, 196 


t Small amount of slate for structural and sanitary use produced in Lehigh County included under Nor- 
thampton and York Counties. 
2 York County produced granules and flour only. 


Vermont.— To avoid revealing the output of an individual firm, 
Maine has been included with Vermont in the accompanying table. 
The total value of slate products sold in 1948 in Vermont and Maine 
was 3 percent greater than in 1947. Gains of 46 percent and 17 
percent, respectively, were made in total sales value of roofing slate 
and mill stock in 1948, while value of other uses (flagging, granules, 
flour) decreased 13 percent. 

Virginia. —The principal product of the Buckingham County 
y Peris is roofing slate. The high-quality Virginia slate, which is 

ark gray or slightly greenish, has been produced for many years. 

In 1948, 17,360 squares of roofing slate, valued at $424,335, were 
produced in this district, representing increases of 53 percent in 
quantity and 63 percent in value over 1947 totals. Substantial 
amounts of granules were produced in 1948 but details cannot be 
given because of the small number of operations. 

Other Districts.—Slate products, chiefly granules and flour, were 
produced in Montgomery County, Ark., near Glenwood; near Placer- 
ville, Eldorado County, and in Inyo County, Calif.; and near Fair- 
mount, Bartow County, Ga. 


883326—50———73 
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PRICES 


The average price of roofing slate, f. o. b. quarry or mill, as reported 
2 the Bureau of Mines, increased $2.74 per square to $20.88 per 

uare in 1948. In Pennsylvania it was $19.38 per square, in New 

ork $24.66, in Vermont and Maine $23.73, and in Virginia $24. 44. 

The average value of mill stock rose to 63 cents per square foot in 
1948, an increase of 6 cents over 57 cents in 1947. The average value 
of electrical slate increased 24 cents (to $1.21), structural and sanitary 
slate 16 cents ($0.75), grave vaults and covers 10 cents ($0.67), black- 
boards and bulletin boards 10 cents ($0.58), and billiard-table tops 4 cents 
per square foot (to $0 61), compared with 1947. The average sales value 
of granules a short ton increased 67 cents while flour increased 34 cents. 

Price History. —The trend of annual average value of roofing slate 
and mill stock compared with wholesale prices of all building materials 
over a 34-year period is indicated in figure 4. From 1915 to 1920 
slate prices (compared with 1935-39 base period) have been somewhat 
below the general average for building materials, while from 1921 to 
1936 they were above. Fairly close agreement with the general 
average was maintained from 1936 to 1945, at which time a persistent 
uptrending began in the values of roofing slate. 


1930 


FIGURE 4.—A verage value of slate compared with wholesale prices of bufldfng materials in general, 1915-43. 
Wholesale prices from U. 8. Department of Labor. 


SLATE 1147 
FOREIGN TRADE 


Imports.! —The value of slate imported for consumption has been 
increasing somewhat during recent years, amounting to $616 in 1946, 
$5,747 in 1947, and $13,652 in 1948. Of this latter figure $182 (2,790 
square feet) was for roofing and $13,470 was classified as “other.” 
Details are shown in an accompanying table. 


Slate imported for consumption in the United States, by countries, 1942-48 ! 
[U. S. Department of Commerce] 


Country 1942 | 1944 | 1946 1947 1948 

Canad EE $177 AAA $23 $16 $1, 078 
CA AN A A CANES AAA AA 3 
RH A A Nep ENE A 83 5, 688 11, 584 
DADA A A A IA AAA A 89 
Nieri APA NNNM, A $50 04 A A 
leie EE A A RA EA BEA 10 
ns AA O RN EE, PR 446 |.......... 317 
SAO EEN EEN RODEO c. EE EE 424 
Ac gf EE EE, HEN AS, att M NUN 31 
United Kingdom. ooo 22222 lla sd a ME 4 53 

Total.......... PR CENTS S Rat A OA 177 51 616 5, 747 13, 652 


1 No imports during 1943 and 1915. 


Exports. —The following table gives the value of exports of slate 

po for the latest 5-year period as reported to the Bureau of Mines 

y shippers. In 1948 the total value of exports was $587,328, & de- 
crease of 3 percent compared with 1947. 


Slate exported from the United States, by uses, 1944-48 ! 


Use 1944 | 1945 1946 1947 1948 
RODAR o ee ege $5, 398 $3. 465 $7,103 | $13,748 $4, 476 
School sote? geregelte eese e Ai ee edi 24, 008 4,751 21, 701 30, 436 25, 846 
eet 2.5 lectu ee BL Ad Dr A 3,782 2, 400 5,117 3, 164 4, 245 
Blackþoards ee ie 14, 674 20, 211 40, 294 47, 899 65, 314 
EA ae aa SE 5 ets ieee 75, 797 "m 439 47, 605 43, 161 58, 692 
tructu including floors and walkways).......... { , 316 ) 

Slate granules and our... ] 180, 697 219, 933 386, 642 466, 736 428, 765 

ka Ee 304, 356 | 414,605 | 508, 462 | 605, 144 587, 328 


! Figures collected by the Bureau of Mines from shippers of products named. 
2 Includes slate used for pencils and educational toys. 


TECHNOLOGY 


The use of lightweight aggregates in the building construction in- 
dustry has become of prime interest in the past few years. Two recent 
reports covering the utilization of slate in the manufacture of this 
aggregate have been released? 


UNION OF SOUTH AFRICA 


Shortage of steel and cement in the Union of South Africa has given 
impetus to production of slate in the Transvaal. Annual production 
from all quarries is reported to exceed a value of £100,000 annually? 


! Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the U. 8. Depart- 
ment of Commerte. 


2 Pennsylvania State College, Properties and New Uses of Pennsylvania Slate, Mineral Industries Exp. 
Station, Bull. 47. 168 pp. 


Conley, J. E., Wilson, Hewitt, Klinefelter, T. A., and others, Production of Lightweight Concrete Aggre- 
gates from Clays, Shales, Slates, and Other Materials: Bureau of Mines, Rept. of Investigations 4401, 1948, 


121 : 
3 Mine and Quarry Engineering, vol. 14, No. 9, September 1948, p. 291. 
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GENERAL SUMMARY 


UTPUT of crushed and dimension stone combined (225,535,390 
Q short tons) in 1948 increased substantially over the 1947 total. 
Production in 1948 was up 9 percent, and the total value ($328,- 
984,571) was 14 percent greater than the value reported in 1947. 
Sales of crushed and broken stone in 1948 were 9 percent greater in 
quantity and 13 percent greater in value than in 1947, while dimen- 
sion-stone production increased 18 percent gena dice and 17 
percent in value. In common with the general trend of prices, the 
average unit values for some classes of dimension stone showed 
increases over 1947 figures. 

As in the past, the tables in this report give the quantities sold or 
used by producers and the values f. o. b. quarries and mills. Stone 
quarried and used by producers is considered as sold and is included 
in the statistics of sales. The data, however, do not include stone 
made into abrasives (such as grindstones) or that material used in 
making lime and cement. "These materials are reported in terms of 
finished products in the Abrasive Materials, Lime, and Cement 
chapters of this volume. The following tables show the total sales 
of stone by kinds, uses, and States. 
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Stone sold or used by producers in the United States, 1944-48, by kinds 


Basalt and related 
Granite rocks (trap rock) Marble Limestone 
Year 
Short tons} Value |Short tons! Value /Short tons! Value ¡Short tons} Value 
1944.........| 7,395, 390 $17, 200, 247| 14, 043, 290:$17, 158, 774 152, 710| $4, 374, 722/115, 506, 130/$118, 550,317 
1945. ...---..| 7,740,080] 17,052, 764; 14,910, 540; 17, 532, 775 171,230) 5, 284, 827/112, 574, 420/121, 441, 509 
1046.........| 11,119, 490| 29, 492,076) 16, 400, 120| 20, 683, 202 205, 260| 7,919, 979/134, 717, 410/155, 649, 197 
1947.........| 12, 443, 320| 34, 123, 460] 19, 616,020| 25, 755, 314 227, 880| 10, 252, 5221150, 408, 820 180, 548, 286 
1948........- 13, 685, 880| 38, 807, 266| 20, 654, 580] 29, 016, 965 276, 000, 10, 421, 254/1066, 742, 390 215, 451,016 
| 
Sandstone Other stone ! Total 
Year EE 
Short tons Value Short tons Value Short tons Value 
1044. A eee LEE Tae 6, 426, 670 |$10, 985, 211 | 12,055,390 | $7,372, 886 1155, 579, 580 ¡$175, 642, 157 
1945... 2222.22: 22202l22-l252c 4, 386, 990 8,712,045 | 13, 622, 000 9, 283, 982 |153, 405,210 | 179, 307, 902 
19462222225 EE 4, 253, 860 | 11, 407,302 | 12, 156, 220 9, 187, 730 |178,852, 360 | 234, 339, 486 
1047 CNN IER UNE 6, 809, 080 | 16, 586, 504 | 18,049, 670 | 16,078,396 |207, 554,790 | 289, 344, 482 
UT ee EE Eeer 7,289,950 | 18, 048, 947 | 16,886, 590 | 16, 339, 123 |225, 535,390 | 328, 984, 571 


1 Includes mica schist, conglomerate, argillite, various lizht-color volcanic rocks, serpentine not used as 
merne soapstone sold as dimension stone, and such other stone as cannot properly be classed in any princi- 
pal group. 


Stone sold or used by producers in the United States, 1947-48, by uses 


1947 1948 
Use 
Quantity Value Quantity Value 
Dimension stone: 
Building stone: 

Rough construction !................... short tons.. 200, 420 | $1,996, 445 289,480 | $2,510,957 
Cut stone, slabs, and mill blocks !. ..___cubic feet..| 7,203,530 | 16,614, 261 | 9,208,020 | 22,398, 186 
Approximate equivalent in short tons. ........... 538, 870 Ioco um 691,720 |...--------- 
HHDD]8. — sesona adianta short tons... 268, 890 715, 296 276, 200 $73,713 
Monumental atong ------------------- cubic feet..| 3,778,060 | 19,814,723 | 3,724,250 | 20,541,071 
Approximate equivalent in short tons. ............. 412,150 1... enc 306, 770-1.2. ca ceres 
eine al Siac cn Geer a do ane number.. 683, HA) 56, 118 392, 110 32,810 
Calig de equivalent in short tons.............. 4,830 |.--.----...- 3:210: PEPA 
E E E ES POE cubic feet. . 634, 860 1, 109, 897 769, 300 1, 382, 278 
AUR equivalent in short tons. ............. 51,860 |------------ 62,950 |..---------- 
iS AA ecEeiY dU irc cubic feet... 520, 490 585, 782 520, 420 585, 104 
Approximate equivalent in short tons. ............. 41,440. EE , 28O A 

Total dimension stone (quantities approximate, 
in short AA e RISO ek 1, 418, 460 | 40, 892, 522 | 1,671,610 | 48,024,119 

Crushed and broken stone: 

A mense aS ce ace short tons..| 5,732,740 | 6,513,792 | 5,707,410 7,553,156 
Crushed stone `... do.-..|123, 427, 850 1139, 320, 324 1139, 723, 160 | 166, 195, 528 
Furnace flux (limestone) .....................-. do....| 32, 570, 270 | 28,687, 950 | 34,901, 940 | 34, 250, 008 
Refractory stone 3......... 2. lll lll ll ll... do....| 2,704,220 5, 536, 738 2, 557,050 6, 531, 084 
Agricultural (limestone)....................... do....| 22,605, 500 | 35,075, 883 | 20,941, 530 | 32,034, 698 
Other Uses EE do.... 19, 095, 750 | 33,317,273 | 20,032, 690 | 34,395,978 
Total crushed and broken stone............ d0....|206, 136, 330 |248, 451, 960 |223, 863, 780 | 280, 960, 452 


Grand total (quantities approximate, in short 
1ONS EE 207, 554, 790 |289, 344, 482 |225, 535,390 | 328, 984, 571 


1 To avoid disclosure of individual outputs, dimension stone for refractory use is included with huilding 
stone. Rough construction and sawed building stone includes—1947: 36,690 short tons of stone for refractory 
use valued at $905,943; 1948: 16,360 tons, $465,528. 

3 Ganister (sandstone), mica schist, soapstone, and dolomite. 
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Stone sold or used by noncommercial producers in the United States, 1947-48, 


by uses 


[Included in total production] 


————— p——— | ———— |——————— 


1947 
Use 
Short tons Value 
Building stong... 10, 120 $24, 499 
NN A E EE EE 24, 980 31, 668 
RIP MH Dee A A ME 1, 032, 240 1, 148, 361 
Crushed stone........ 22 LL Lc cL ee 11, 899, 150 12, 941, 922 
Agricultural (limestone) .................-....-- 422, 420 599, 008 
Other uses... .... - LL LLL LL LL Lc cc esas secs c ear 817, 170 674, 063 
"Total... ds EE 14, 206, 080 15. 419, 521 


1948 

Short tons Value 
19, 270 $51, 882 
85, 330 93, a0 
1, 337, 260 1, 467, 337 
13, 512, 810 16, 924. 108 
330, 180 461, 047 
1, 277, 010 1, 133. 329 
16, 561. 860 20, 131, 663 


Stone sold or used by producers in the United States, 1947-48, by States 


1947 
State 
Short tons Value 
Tes tt EE 2, 795, 240 $4, 624, 892 
ATASKA oo vee eee sa co (1) 1) 
ATi ZONA o a ia 353, 880 219. 891 
Pa A iE eS ri MMC 3 210, 100 3 448, 650 
Colorido da is 212,757,790 | 213,012, 556 
A A O NA 1. 069, 250 1, 406, 989 
Wett Th EEN 2 1, 362, 840 2 1, 929, 548 
sl a A A A A encase week (1) 1 
EIERE 3, 534, 010 4, 511, 894 
OO lA acosa 2, 960, 520 9, 977, 938 
sl AE EE 2786, 010 2 1, 470, 703 
A EE EE 21,044, 750 2 991, 599 
MS AAA A ei e ee 215, 545, 130 3 18, 160. 506 
A AA es asi 25,589,550 | 211, 254, 020 
OW. v A AE 5, 586, 460 7, 385, 436 
Kansat ia cre dde reas 4,792,850 4, 867. 789 
Kentücky:. EE 3 4, 990, 170 3 5, 875, 574 
LOIS. coc o ias 892, 110 827. 184 
Malte. s. ol ax noct E c oe 3 158, 150 3 1, 557, 978 
IAT VISIO DEE 31,552, 610 2 2, 416, 393 
Massachusetts... LLL LLL L2 LLL 22 cle 22e 3 2, 565, 960 3 5, 644, 821 
MichiPaniicccced nsec a is 18, 600, 370 12, 601, 288 
MINNESOTA: cascara ld ru Em aA dc niens 21,372, 220 3 3, 854, 473 
Mississippi. auasccecQuoR e ue odes ta eruere EE (1) (*) 
E d ce oe ee ee eet 2 8, 438,320 | 211,195, 993 
Montand- sosis s eO zen due o uc ated EE 632, 620) 574, 726 
Nebraska send eee AA 219,7 537. R24 
NOFada us at ata ea 1, 691, 700 1, 068, 840 
New Hampshire... o oo ooo 109, 230 399, 879 
New E A A ER cm RE 3, 857, 710 6, 136, 857 
New Mexico........------..---- ee mmm 477,970 251. 080 
New MOM EE 11, 197. 900 14, 992, 064 
North Carolina... .2oooooocioteeccotocicimesicos 5, 018, 060 7,561, 167 
North: DSkot8.. its cos at WEE, ts 
ONIO corr a te ct: 3 18, 710, 890 2 23, 633, 433 
Oklihomaü.... ¿cir ii id dex 2, 610. 770 2, 679, 855 
o NN A IAS 3, 002. 000 4, 425. 847 
Pennsylvania.. EG 322,352, 810 | 231, 938. 877 
Püerto- C0 AA et i aaan 104, 470 194, 746 
Rhode Leland, 2 32. 090 2 400, 602 
South Carolina. 2, 207, 840 3, 921, 465 
South Dakota... eccl cad 885, 650 3, 554. 096 
Tennessee, EEGEN 6, 706, 630 10, 617, 502 
ADORNS ar oa a 3. 786, 040 4, 277, 404 
UGA ek Oe A A eee ea uiu 2178, 680 3 368, 255 
Vermont A A E aÀ 392, 420 7, 652, 139 
A Ae ees EE 8, 359, 420 12, 377, 061 
Washinton 1l oou ias 3, 865, 110 4. 550, 275 
West Virginia... 2L Lc LLL Lll ll ll. l cll 4, RRR, 860 6, 033, 030 
WISCONSIN 255 dal een 35,897, 060 | 211,669, 611 
Pi AA A eten 1, 393. 070 1, 497, 034 
Undistributed. ..........-....-. 2L - ll ll .l l2... 1, 926, 700 3, 793, 798 
Totál ovo ds io oy 207. 554. 700 289, 344. 482 


! Included with “Undistributed.” 


1948 


Short tons 
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288. 760 


531, 300 
12, 687, 970 
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1, 335, 980 
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225.535.390 | 328, 984. 571 


3 To avoid disclosing confidential information certain State totals are incomplete, the figures not included 


being combined with “Undistributed.” 


The class of stone omitted from such State totals is noted in the 
State tables in the Statistical Suminary chapter of this volume. 
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DIMENSION STONE 


The term “dimension stone” is applied to blocks or slabs of natural 
stone, most of which are cut to definite shapes and sizes. The prin- 
cipal uses of dimension stone are for the construction of masonry 
walls and for memorials. Crushed and broken stone, on the other 
hand, consists primarily of irregular fragments sized chiefly by mech- 
anical screening. The main uses of crushed and broken stone are 
as concrete ageregate, railroad ballast, furnace flux, and various in- 
dustrial uses. 

Dimension-stone producers may be divided into three main groups 
on the basis of method of operation. The first group quarries stone 
and sells it as rough blocks or slabs; the eond quarries stone and 
also manufactures it into finished products; and the third buys sawed 
slabs or rough blocks of stone and manufactures them into finished 
products but does not operate quarries. The Bureau of Mines 
statistical canvass covers the first and second groups but not the 
third. Bureau of Mines statistics are compiled from reports of 
quantities and values of original sales; as a result, they include some 
material sold as rough blocks and some sold as finished products. 

Total sales of dimension stone in 1948 increased 18 percent in 
quantity and 19 percent in value compared with 1947. These over-all 
figures include slate, but detailed statistics of this branch of the in- 
dustry appear in the Slate chapter of this volume. 


Dimension stone sold or used by producers in the United States, 1947-48, by 
kinds and uses 


1948 
Kind and use 1947 A i 
ercent o 
Total change 
Granite: 

Building stone: 
Rough construction... short Long 73. 060 136. 630 J-87 
TEE EE EE $322, 004 $421, 178 +31 
Average per AAA A REED $4.41 $3. 08 —30 
Cut stone, slabs, and mill blocks................ cubic feet. _ 509, 830 713, 350 +40 
O AMA II A tL. $2, 863, 506 $3, 913, 426 +37 
Average per cubic foot... $5. 62 $5. 40 —2 
AA le d AA short tons.. 86, 910 109, 660 +26 
NN AAA A AO $214, 221 $238, 77 +11 
Monumental stonge... cubic feet... 3, 288, 650 3, 326, 990 +2 
EE EE $14, 854, 098 $16, 458, 601 +11 
Average per cubic foot. $4. 54 $4. 95 +9 
Paving DloCES. a das number.. 683, 050 392. 110 —43 
Valde EE EE EE $56, 118 $32, 810 —42 
Cürbinp icc eene, cubic feet... 553, 910 609. 370 +26 
NE EIA A CM $970, 840 $1. 259, 932 +30 

Total: 

A AAA approximate short tons. - 521, 630 630, 180 +2 


Y A P $19. 280,787 | $22, 322, 721 +16 


Basalt and related rocks (trap rock): 
Building stone: 


Rough construction... short tons. - 23, 020 3. 340 —85 
WG oce eat cc A Lr ees eM eC $59. 332 $18, 700 — 72 
Average Eege Ee $2. 58 $5. 00 +94 
Bubble EES short tons. ` 15, 820 54, 890 + 247 
Vallés. o Eed M Lc LER Le $11. 492 $50, 613 +427 
Total: 


HA CY AAA ee t short tons.. 38, 840 58, 230 +50 
IGS oe ae Se ec ce eid Ot ee JUS $70, 824 $77, 313 +9 
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Dimension stone sold or used by producers in the United States, 1947-48, by 
kinds and uses—Continued 


Kind and use 


Marble: 
Building stone (cut stone, slabs, and mill blocks). -cubice feet.. 
AVerhee per cubic foot. 
Monumen tal 


Limestone: 
Building stone: 

SN h construction o. oooocoocococccocooco. short tons.. 
FEH per lol. a ds 
Cut stone, slabs, and mill blocks................ cubic feet.. 

OV BS sk NENDGE EE SE 

Average per cubic foot... .. 2.2.2 ccc c c Ll LLL lll. 

Rubble 


Sandstone: 
Building stone: 
Rough construeton. 2 LL lll llll short tons.. 
Ke rr 
Avernge per too iii a 
Cut stone, slabs, and mill blocks................ cubic feet. . 


aue per cubic EE 
WROD G ett AN E short tons... 


Miscellaneous stone: ! 
Building stone. .........--- 22 eee eee cubic feet.. 
VU EE 


Total dimension stone, including slate: 
Sg ee approximate short tons... 
EE 


1947 


$4, el Pee 
$8. 53 

509, 410 
$4, 960. 625 
$9. 74 


85, 020 
$9, 237, 078 


e 
95 
an 

SE 


EE 
23233832 


41, 910 


$1, 426, 382 


1, 418, 460 


$40, 892, 522 


112, 510 


$5, 077, 320 


1, 530, 970 


$45, 969, 842 


1948 


576, 500 
$5, 022, 973 
$8. 71 


397, 260 
$4, 082, 470 
$10. 28 


82, 700 


$9, 105, 443 


47,030 
Y 819 
$4. 23 


6, 222, 430 
$10, 103, 934 
$1. 62 

86. 510 
$184, 917 
185, 180 
$91, 196 


607, 130 
$10, 582, 866 


80, 120 
$1, 767, 952 


1, 671, 610 


1, 812, 140 
$54, 890, 671 


1 Includes soapstone, mica schist, volcanic rocks, argillite, and other varieties that cannot be classified in 


the e princ pol groups. 


etails of production, by uses, are given in the Slate chapter of this volume. 
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BUILDING STONE 


The largest use of dimension stone is for building purposes. Con- 
tinued building activity in 1948 resulted in an output of 12,701,220 
cubic feet of stone—an increase of 32 percent in quantity and 34 per- 
cent in value over the 1947 figures. With the exceptión of basalt, 
gains were registered in all kinds of building stone. The following 
table gives the quantity and value of the major types of building 
stone sold or used in 1948. 


Building stone sold or used by producers in the United States in 1948, by kinds 


Construction Architectural 


Cubic feet Value Cubic feet | Value 


Es PAM $421, 178 165, 410 $305, 664 
ET or hcec oe ec E P E o E IMA A 
ER A A AI AAA EE 177, 650 582, 979 
A A se es eee à 202, 819 2, 990, 510 2, 805, 343 
erter E A EAS 320, 890 130, 434 384, 090 463, 317 
Miscellaneous. ................-.. 2.22 2.2.22222.-202-2.22-2.-2 1 910, 030 | ! 1, 739, 826 |... fle 
Total ed a A ne 1 8, 493, 200 | ! 2, 510, 957 3, 717, 660 4, 157, 303 
Finished 
Total 
Kind Sawed Cut 
Cubic feet Value Cubic feet Value Cubic feet Value 
Granite 3...... ooo 334, 990 | $1,149, 955 212, 950 | $2, 457, 807 2, 365, 950 $4, 334, 604 
A EE diese eros AP A es ce etatis E 16, 700 
MarDlBu slo 138, 110 796, 214 260, 740 3, 643, 780 5, 022, 973 
Limestone...........-.......- 286, 610 2, 805, 767 945, 280 4, 492, 824 6, 792, 820 10, 306, 753 
Sandstone..................-. 1, 016, 120 1, 889, 502 295, 530 1, , 034 2, 016, 630 3, 483, 287 
Miscellaneous.................]] | (0 || OG)  [..........|........--.. 10, 030 1, 739, 826 
Total nous ts 13,775,860 | ! 6, 641, 438 1, 714, 500 | 11, 599, 445 | 12, 701, 220 24, 909, 143 


1 Sawed miscellaneous stone included with construction stone. 
2 Sawed stone corresponds to dressed stone for construction work (walls, foundations, bridges) and cut 
stone to architectural stone for high-class buildings. 


GRANITE 


In 1948 sales of granite increased 23 percent in quantity and 16 
percent in value compared with 1947. "The greatest SE gains 
were in the building-stone branch of the industry— architectural stone 
sales showed &n increase of 123 percent, while sales of rough con- 
struction and dressed stone increased 31 and 32 percent, respectively, 
compared with 1947. Rubble increased 26 percent in quantity and 
sales value increased 11 percent over the previous year. Monumental- 
stone sales values registered gains of 12 and 10 percent, respectively, 
for rough and dressed material. 'The output of paving blocks was 
43 percent less in quantity; and correspondingly, value decreased 
42 percent compared with 1947. "The number of cubic feet and value 
of curbing increased about a fourth and a third, respectively, over the 
previous year's totals. Unit prices in the building and monumental 
categories were higher for rough architectural and both classes of 
monumental stone. 
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The following tables show sales of monumental granite in the Barre 
district, Vermont. 


Monumental granite sold by quarrymen in the Barre district, Vermont, 1944-48 ! 


Cubic feet Value Value 


E ean. | M — €— — — ] | ——M S € re A 


733, 500 | $2,553,681 $3, 534, 798 
713, 050 2, 308, 506 8, 952, 622 
990, 156 3, 461, 801 


2 Barre granite is sold also for construction and crushed stone. 


Estimated output of monumental granite in the Barre district, Vermont, 1946-48 ! 


Total quarry output, rough stock............ 


Shipped out of Barre district in rough............ do.... 208, 792 
Manufactured in Barre district... 22 22. Ls. do.... 835, 166 
Light stock consumed in district. ................ do.... 556, 778 
Dark stock consumed in district ................. do.... 278, 388 
Number of cutters in district... ooo c cll llle cc L 748 
Average daily wage... .... Lc LL LLL cce ecl ecc cereo erre $12. 50 
Average number of days worked....................-... 252 
Total pay roll for year... . c cll ll ll c.c c. $5, 506, 200 
Estimated overhead. .......... 22 2 c LL LLL LL cl rcs ss 2, 753, 100 
Estimated value of light stock... 2, 421, 984 
Estimated value of dark stock... 1, 447, 618 
Estimated polishing eogt 22.2. Llc lll lll ll... 2, 099, 065 
Estimated sawing ost... e 1, 644, 234 


Total value of granite.................... -c-. ll. 14, 514, 381 13, 717, 237 


2 Through cooperation of the Granite Manufacturers' Association, Barre, figures covering the entire 
granite industry of the Barre district are given in this table to supplement figures of sales reported by 
quarrymen. 


BASALT AND RELATED ROCKS (TRAP ROCK) 


Owing to their dark color, basalt and related rocks are not used 
widely as building stone. Sales in 1948 increased 50 enee in quan- 
tity and 9 percent in value. Rubble—a crude form of building stone— 
increased 247 percent quantitywise, while rough construction decreased 
85 percent, carrying value fluctuations of 427 and 72 percent, respec- 
tively. Basalt and associated rocks are used to some extent for 
memorials, but such stones are normally classed in trade as “black 
granite" and are therefore included with statistics for monumental 
granite. 
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Basalt and related rocks (trap rock) (dimension stone) sold or used by producers 
in the United States in 1948, by States and uses 


Building stone Total 
State Active | Rough construction Rubble 
plants 

Short | value eT 

tons 
California. ..................... 1 1 
e A 1 1 VM 6 
DL 2 ll lll 2c... 2 1 1) () 
V OM o ru E eT 1 D d 1 

VOIDIDB AAA 

Undistributed ME E H D 54, 890 $60, 613 58, 230 $77, 313 


ee | EA pq | eee | ey | eens | 


! Included with ‘‘ Undistributed." 
3 39,290 cubic feet (approximate). 


MARBLE 


In 1948 the total output of marble suffered slight declines in quantity 
and value compared with 1947. Marble for building stone increased 
15 percent in quantity and 17 percent in value, while monumental- 
stone sales decreased 22 and 18 percent in quantity and value, re- 
spectively. "The gain in building-marble sales reflects the continued 
construction activity throughout the country. The average unit 
values for building and monumental marble increased 18 and 54 cents, 
respectively, to $8.71 and $10.28, while the total average unit value 
was increased 21 cents to $9.35. 


Marble (dimension stone) sold by producers in the United States, 1947—48, by uses 


1947 1948 
Use SE 
Cubic feet Value Cubic feet Value 
Building stone: 
Rougb: 
SENA 34, 040 $147, 483 17, 930 $86, 963 
E cpu EDT RSS 141, 680 385, 139 1 159, 720 1 496, 016 
Finished: 
¡A AA ot ce ees ee 48, 820 §42, 888 82, 520 713, 799 
ls A AN NA 277,050 | 3,200, 943 316, 330 3, 725, 195 
Totalexterlor. ocu cado ero iia 82, 860 690, 371 100, 450 800, 7 
Total AMC EE 418,730 | 3, 586, 082 476, 050 4, 22 211 
Total building stone. .................-.....- 501, 590 | 4, 276, 453 576, 500 5, 022, 973 
Monumental stone: 
Mug tc d uuu E } 509,410 | 4,000,025 | 307,280 | 4,082,470 
Total monumental stone. ..---------------------- 509, 410 | 4,960, 625 397, 260 4, 082, 470 
EE ZE GL 
Total building and monumental.................. 1,011,000 | 9,237, 078 973, 760 9, 105, 443 
Approximate short tonsS.....---- -2-2-2-0 85,920 |............ 82,400 |... noc 


1 Includes onyx for the manufacti  ofinantels, lamp bases, desk sets, clock cases, and novelties. 
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Marble (dimension stone) sold by producers in the United States in 1948, by 
States and uses 


Building Monumental Total 
An Quantity 
plants AA EID 
Cubie | Value | Cubic | value Short | Value 
Cubic tons 
feet | (approxi- 
mate) 

Alabama..........-.-..-..-- a () AN (!) (0) AN (1) (1) 
Arkansag A -2-e 1| 19,000! $55,000 300 $2, 000| 19, 300 1,640, $57,000 
Georgia. .....--.-------..--- 1 1 l (1) (1) (1) A y 
Maryland...................- 1 7, 560 62, 093) A AA 7, 560 640 62, 093 
Minnesotg. .ooooocoocoooneo-- 1 (1) [22 EM ERES EEN (1) (1) I 
MiSSOUTİ son Eme 3| 57,370| 432,259) 5,380 29, 636| 62, 750 5,330| 461,895 
North Carolina..............| 1i.......|....-..... 6, 620 63, 000 6, 620 560 63, 009 
Tennessee..................- 7j 271,100| 2, 085, 673} 11,100| 171, 800| 282, 200 23, 990| 2, 257, 473 
WANS ce icu EE 1 l (ly A VEH 1) (1) 1 
Vermotüt. ` saciar 6 1 1) 1 1 1 (1) ) 
Undistributed...............].......- 221, 470| 2, 387, 948| 373, 860) 3, 816,025) 595, 330 50, 540| 6, 203, 973 

Total. 24: 576, 500| 5, 022, 973| 397, 260| 4, 082, 470| 973, 760 82, 700/ 9, 105, 443 
Average unit value..........l1. LL colo o. $8. 71|........ 810: PB seen le mam e 3 $9. 35 
Short tons (approximate)....|........ 48, 940]... .....- 33, 0 AAA AA SA EE 

1 Included with '* Undistributed.” 
2 Average value per cubic foot. 
LIMESTONE 


Limestone is widely used in such public buildings as post offices» 
churches, museums, schools, and commercial buildings. Since the 
war, the industry has been climbing steadily in production. The year 
1948 was no exception, as building stone, both rough and finished, 
showed substantial increases in tonnage and value. The output of 
. rubble declined in quantity and value, while sales value of flagging 
increased one-third over the 1947 figure. 

The average unit values for all classes increased in 1948. The 
over-all average unit value of all dimension limestone increased to 
$17.43 a short ton in 1948 compared with $13.31 in 1947. 

The area in the United States most productive of dimension lime- 
stone is in the vicinity of Bedford and Bloomington, Ind. This area 
supplied 80 percent of the rough architectural and finished (sawed and 
cut) limestone sold in 1948. Accompanying tables show production 
in the Bedford-Bloomington, Ind., and Carthage, Mo., areas over & 
5-year period. 


Purchased Indiana limestone sold by mills in the Indiana oolitic limestone district, 
1944-48, by classes 


Sawed and semi- Cut 


finished Total 
Year 
Cubic feet Value Cubic feet Value Cubic feet Value 
AA Du ud EE 1) (1) 1 287,130 | 1 $529,391 287, 130 $529, 391 
(EE 0,840 $6, 454 278, 820 798, 372 289, 660 804, 826 
kt ice A A 42, 360 44, 200 590, 320 1, 972, 265 632, 680 2, 016, 465 
1047. oz cuia un cue See 68. 020 72, 594 904, 510 3, 583, 166 1, 062, 530 3, 655, 760 
1948 MEE APO 357, 080 491, 898 845, 850 3, 558, 754 1, 202, 930 4, 050, 652 


3 A small quantity of sawed and semifinished stone included with cut stone. 
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Limestone sold by producers in the Indiana oolitic limestone district, 1944-48, by 


classes 
Construction 
SS Rough block EE Cut 


Cubic feet Value Cubic feet Value Cubic feet Value 


—  MÓ—— € | A A uo E uzER O O>Tq<*mEX*e 


Noose ee yee doers Sao 339, 090 $133, 829 1 254, 060 


1 $222, 354 (1) (1) 
e A e 955, 320 434, 173 739, 080 571, 799 401,330 | $1,023, 744 
1046 A 1,930,710 | 1,143,664 | 1,340,930 | 1,411, 831 453, 010 1, 460, 305 
101 AAA Dieu UicesSEE 2.082,330 | 1,492,620 | 1,398, 440 , 563, 008 470, 620 1, 834, 447 
1,914,559 | 1,974,730 | 2,312, 820 3, 205, 984 


Construction—Continued 
Total 
Total 
Year 


Short tons 
Cubic feet | (approxi- Value 
mate) 


——— |—— |————M— |——————— |————À |-————————— A 


Short tons 


e eue 593, 150 43, 000 $356, 183 59, 380 $369, 873 
1015... oe. 2, 095, 730 152,000 | 2,029,716 176, 880 2, 053, 

1946.. ----------- 3, 724, 650 270, 040 | 4,015, 800 347, 590 4, 060, 944 
E AAA 3, 951, 390 286, 480 | 4,890, 075 370, 920 5, 196, 859 
1948. —— 4, 985, 390 361,440 | 7,433, 372 526, 840 7, 762, 028 


1 Cut stone is included with sawed and semifinished stone. 


Limestone and marble sold by producers in the Carthage district, Jasper County, 
Mo., 1944-48, by classes 


Dimension stone (rough and dressed) 


Other uses Total 
Building Monumental Total 
Y ear 
Short Short 
tons tons 
ae Value y Value ee (ap- | Value Ech Value | (ap- | Value 
proxl- proxi- 
mate) mate) 
1044......| 14,180, $94,338) 14, 680! $58,632| 28, 880 2, 4201$152, 970| 218, 190 $476, 7501 220, 610! $629, 720 
1945......| 30, 230] 211,299| 14,150| 64,900| 44.380 3, 660| 276, 199| 223, 160| 444, 518| 226, 820| 720, 717 
1946......| 49,190, 289, 866| 10,610| 41,718| 59,800 5, 080, 331, 584| 265, 260| 550, 998| 270, 340| 882, 582 
1947......| 58,220| 487, 700 2,980) 24,357) 61, 200 5, 200; 512, 156| 300, 680| 513, 273| 305, 880|1, 025, 429 
1948. .....| 64,510} 532, 905 5,3801 29,636! 69, 890 5, 940| 562, 541! 230, 540; 396, 006 236, 480) 958, 547 
SANDSTONE 


The total production of sandstone in 1948 increased 9 percent in 
quantity and 14 percent in value over the 1947 figures. Stone for 
rough construction decreased 2 percent in quantity and increased 10 
percent in value, whereas the output of rough architectural virtually 
trebled in quantity and sales value. Dressed sawed material de- 
creased n quantity and increased slightly in value, while cut stone 
doubled in quantity and increased 52 percent in value. Rubble, 
curbing, and flagging decreased both in quantity and value compared 
with 1947 totals. 

As in previous years, Ohio was the principal producer. Its quarries 
contributed 51 percent of the total output in 1948. Other producing 
States, in order of output, were Pennsylvania, Tennessee, and New 


York, 
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The accompanying table shows the sales of bluestone in 1944-48. 
Bluestone is a type of sandstone that splits readily into thin, uniform 
slabs. It is particularly well adapted for flagging but is also used for 
building stone and curbing. The output of bluestone in 1948 increased 
E percent in quantity and 42 percent in value compared with 1947 

gures. 


Bluestone (dimension stone) sold or used in the United States, 1944-48 ! 


Year Cubic feet Value Year Cubic feet Value 
e A classe m ma 156, 160 $108, 732 || 1947... 2... 2k 274, 680 $326, 168 
1045 oho oo sas pence luce. 109, 330 89, 448 || 1948....................-. 325, 940 462, 716 
1946... -------------- -Á 273, 720 274, 517 


1 New York and Pennsylvania were the only States that produced bluestone. 


MISCELLANEOUS STONE 


Types of stone other than those included in the major groups 
already discussed are covered in the following table. The principal 
types in this classification are mica schist, argillite, light-colored 
volcanic rocks (such as rhyolite), soapstone, and greenstone. The 
quantity sold in 1948 increased 91 percent while the value increased 
24 percent compared with 1947 figures. 


Miscellaneous varieties of stone (dimension stone) sold or used by producers in 
the United States in 1948, by States and uses 


Building 
Steg Flagging Total 
Active DUE a Rubble 
State plants dressed 
pus Value P Value SM Value Sunt Value 

California... 2 1) 6 (1) (1) (1) (1) 7 $7, 915 
Georgia..............- ] l A R ESTA AAA GEN PA 1 
Maryland............. 4 18, 430 $50, 327 (!) (1) (1) (1) 21, 010 02, 573 
New Jersey..........- 1 2, 000 22 000 ege IRE, IRA 
New York............ 1 (1) Oo. DES ERA AE OS (1) (!) 
Pennsylvania......... 3 (! t NU ted. rone (!) (!) 46, 550 194, 264 
Virginia... Ll... 2 l 1) 530 | $2, 512 500 | $9, 838 OI l 
Upndistributed 55, 770 |1, 667, 499 2, 200 8, 871 600 6, 905 9,860 | 1, 481, 200 


os 14 | 276,200 ¡1,739,826 | 2,820 | 11,383 | 1 1, 100 | 16,743 | 80, 120 | 1, 767. 952 
$22. 83 $4.04 |-------- $15.22 |........ $22. 07 


t Included with ‘‘Undistributed.” 
2 Approximately 910,030 cubic feet, 
3 Approximately 13,600 cubic feet. 


TRENDS IN USE OF DIMENSION STONE 


A 33-year history of the output of dimension stone by kinds is 
indicated in figure 1. Since the period 1920-30, depression, war, and 
the competition of other building materials have combined to keep 
demand at relatively low levels. However, since the low of 1944 the 
curve has been upward and indications are good for continued 
increases. 


883326—650— —'74 
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THOUSANDS OF SHORT TONS 


FIGURE 1.—Sales of dimension stone in the United States, by kinds, 1916-48. 


Figure 2 traces for a 34-year period the history of production of all 
building stones and of the principal variety—limestone—in their rela- 
tion to nonresidential building, the class of construction using stone 
most extensively. Activity in building-stone production in peacetime 
generally follows the trend of nonresidential construction, but war- 
time construction that reached a peak in 1942 failed to use the products 
of the building-stone industry to a comparable degree. The industry 
since 1944 is following the general trend but at a lower level. 


INDEX NUMBERS, 1935-39 AVERAGE= 100 


FIGURE 2.—Sales of all building stone and building limestone compared with nonresidential construction 
(public and private), 1915-48. Data on nonresidential building construction from Bureau of Foreign 
and Domestic Commerce, 
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TECHNOLOGY 


In 1948 the American Society for Testing Materials, through its 
Committee C-18, issued two new tentative methods for testing build- 
ing stone and slate and a new set of tentative definitions of natural 
building stone terms. The complete titles of these are: Tentative 
Method of Test for Combined Effect of Temperature Cycles and 
Weak Salt Solutions on Natural Building Stone,! Tentative Method of 
Test for Durability of Slate for Roofing,’ and Tentative Definitions of 
Terms Relating to Natural Building Stone, The last specification 
includes definitions of granite, limestone, marble, greenstone, and 
sandstone, with their many type variations. A paragraph on rock 
textures, such as porphyritic, clastic, etc., is also included. 

A project that promises to be valuable to building-stone producers 
is the stone-wall exposure panel erected in 1948 at the National 
Bureau of Standards. This masonry wall contains building stones 
from 47 States and 16 foreign countries, and the chief purpose is to 
study the effect of natural weathering processes on the various rock 
types. Other items under investigation include watertightness of 
joints, durability of mortars, waterproofing, and structural movements. 

t is expected that a great many years exposure will be required before 
definite conclusions can be drawn. 

A process for the production of artificial stone, covered by British 
Patent 593,648, has been announced. The method calls for com- 
minuted CaO to be partly hydrated by water vapor and then mixed 
with argillaceous material and water into a moldable state. The 
molded shape is then hardened by the action of steam under pressure.* 


CRUSHED AND BROKEN STONE 


Over 223 million short tons of crushed and broken stone were pro- 
duced in 1948, in addition to that used for making cement and lime. 
Output increased 9 percent in quantity and 13 percent in value over 
1947 totals. Chief tonnage gains were in concrete and road metal, 
railroad ballast, and stone for metallurgical purposes. The average 
value at the quarry increased 5 cents to $1.26 per ton. 

The accompanying table of salient statistics shows the quantity 
sold and the value of the output during 1947 and 1948, by uses. 
Detailed data on asphaltic stone and slate granules and flour are 
given in the Asphalt and Slate chapters of this volume. 


ir T. M. Designation C218-48T, 1948 Supplement to Book of A. S. T. M. Standards, part II, pp. 
1 : 
X N S T. M. Designation C217-48T, 1948 Supplement to Book of A. S. T. M. Standards, part II, pp. 
1 ! 

3 A. S, T. M. Designation C119-48T, 1948 Supplement to Book of A. S. T. M. Standards, part II, pp. 


5-147. 
‘ British Abstracts, BI, II, III, April 1948, p. 159. 
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Crushed and broken stone sold or used by producers in the United States, 1947—48. 
by principal uses 


Use Value Value 
Short tons |——————=————————-| Short tons 
Total Average Total Average 
Concrete and road metal...... 107, 077, ^90 | $125,753,455 $1.17 |121, 542, 170 | *149, 879,694 $1. 23 
Railroad ballast..............| 16, 350, 260 | 13, 566, 869 .83 | 18, 180, 990 | 16, 315, 8:34 . 90 
Metallurgical.................. 32, 570, 270 | 28, 687, 950 . 88 | 34, 901, 940 | 34, 250, 008 . 9s 
Alkali works.................. 7, 074. 270 5, 205, 318 . 15 7, 349, 540 5, 942, 572 . $1 
A A 5,732,740 | 6,513, 792 1.14 | 5,707,410 | 7,553, 156 1.32 
Agricultural. ................. 22, 605, 500 | 35, 075, 883 1.55 | 20, 941, 530 | 32, 034, 698 1. 53 
Refractory (ganister, mica 
schist, dolomite, soapstone).| 2,704, 220 | 5, 536, 738 2.05 | 2,557,050 | 6, 531, 084 2. 55 
Asphalt filler.............-.... 486, 470 1, 422, 998 2. 93 553, 360 1, 593, $20 2. 85 
Calcium carbide works....... 846, 860 846, 293 1.00 | 1,052,080 | 1,027, 952 . 9 
Sugar factories..........._.-.- 649, 420 1, 349, 886 2. 08 471, 030 1, , 933 2.33 
Glass factories. ..............- 756, 930 1, 576, 701 2. 08 666, 360 1, 410, 120 2.12 
Paper mila ooooooooc.. 569, 930 | 1,049, 591 1.84 475, 880 , 008 1.91 
Other seg... 8, 711, 870 | 21, 776, 486 2.50 | 9, 464, 440 | 22, 414, 433 2. 37 
q AAA 206, 136, 330 |248, 451, 960 1.21 |223, 803, 780 |280, 960, 452 1.26 
Portland and natural cement 
and coment rockt.) 49, 530, 000 V PE et a 54, 513, 000 M a Seeiees zi 
Lime AA eil i2-xwxec 13, 558, 000 ANE, A 14, 528, 000 4) cama ewes 
Grand total. 269. 224, 000 (C) MEN PEE 292, 905, 000 QP AA AO 
Asphaltic stong... 1, 004, 740 | 3,756, 074 3.74 | 1,054,004 | 3, 634, 917 3. 35 
Slate granules and flour....... 763, 500 | 6, 608, 234 8. 66 658, 87 6, 014, 377 9.13 


1 Value reported as cement in chapter on Cement. 
2 No value available for stone used in manufacture of cement and lime. 
3 Value reported as lime in chapter on Lime. 


The following tables show the tonnage and value of stone used for 
concrete and road metal and railroad ballast for a series of years and 
by States for 1948. 


Crushed stone for concrete and road metal and railroad ballast sold or used by 
producers in the United States, 1944-48 


Concrete and road metal Railroad ballast Total 
Year AA IAS O TEE 
Short tons Value Short tons Value Short tons Value 
IO44 64, 795, 490 $66, 144, 499 18, 285, 060 $12, 556, 676 83, 080, 550 $78, 701, 17. 
1915... .........-- 64, 108, 190 65, 535, 403 21, 265, 070 14, 594, 216 85, 373, 260 80, 429, 619 
19416............... 90, 355, 900 97,765, 446 16, 905, 350 13, 127, 058 107, 287, 250 110, 892, 304 
LEE e Seite nos 107, 077, 590 125, 753, 455 16, 350, 260 13, 566, 869 123, 427, 850 139, 320, 324 


1014... ica 121, 512, 170 | 149, 879, 691 18, 130, 990 16,315, 534 | 139, 72, 160 166, 195, 525 
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Crushed stone for concrete and road metal and railroad ballast sold or used by 
producers in the United States in 1948, by States 


State 


Arkansas... ...--..-..-- 


Loutsiang ------ 


Nevada ................ 
New Hampehire........ 
New Jersey............- 
New Mexico...........- 


Oregon.................. 
Pennsylvania........... 
Puerto Riíco............ 
Rhode Island .......... 
South Carolina. ........ 
South Dakota.......... 


Vermont............-.-- 
Virginia................ 
Washington............- 
West Virginla..........- 
Wisconsin............... 


Sbort tons 


—————— | — — Á—X | à —————— Ó—áÁ— | — —— M DÀ ——ÁÓ— Pn—Há——M o à —À 


168, 510 


Concrete and road metal 


,970 
3 4, 532, 984 
3 3, 582, 962 


1, 030, 237 
149, 879, 694 


Railroad ballast 
Short tons Value 
1 1 

6) NV 
182, 950 $106, 300 
324, 560 269, 740 
968, 0 718, 127 

(1) OI 
82, 690 90, 957 

1) 1 

d) WV 
902 

(1) OI 
1, 062, 160 974, 182 
248, 960 260, 165 
5, 820 5, 821 
1, 868, 630 772, 398 
415, 310 349, 092 
2 44, 000 2 57, 200 
178, 350 191. 641 
260, 740 286, 618 
2 174, 080 2 115, 497 
2 48. 500 2 57, 887 
367, 650 317, 837 

(0) AN 
342, 650 228, 240 
21,359, 050 | 21,394, 610 
2 542, 640 2 673, 884 
1,351,330 | 1,508, 684 
2 878,350 2 439, 173 
446, 500 443, 892 
1 314, 520 2 403, 395 
8, 890 8, 030 
324, 300 382. 075 
586, 840 557, 691 
274, 140 231, 183 
258, 850 228, 575 

OI (1) 

6 (1) 

1) O) 

OI (1) 
518, 290 534, 838 

(1) 1) 
680, 910 638, 081 
4. 060, 030 4, 068, 219 
18, 180, 990 16, 315, 834 


MÀ À—À MM A o J| init A A | A | RR A 


Total 

Short tons Value 
66, 150 $85, 367 
2 40, 730 3 54, 637 
2 248, 870 2 168, 168 
1, 003, 660 1,357, 245 
2 8, 976, 400 3 8, 124, 509 
3 1306, 010 3 279, 126 
3 1, 447, 370 3 1, 879, 487 

34, 85,9 

, 763, 630 4, 536, 234 

2, 874, 720 3, 661, 

837, 600 1, 917, 
2 732, 450 2 705, 281 
11, 733, 700 13, 088, 069 
3, 984, 840 4, 317, 962 
4, 028, 010 4, 791, 392 
4, 358, 490 3, 797, 614 
5, 389, 080 6, 683, 356 

(1) (1) 
168, 510 310, 850 
31, 581, 630 3 2,361, 178 
2, 047, 640 2, 681, 967 
2, 958, 310 2, 536, 404 
3 1, 309, 100 3 1, 438, 289 
3 4, 966, 310 3 6, 322, 964 
379, 120 333, 971 

1) o 
383, 820 357, 577 
61, 450 77, 400 
2 3, 006, 430 24,707,745 
528, 870 282, 370 
2 10. 000,080 | 212,971, 792 
2 5, 003, 470 2 6, 437, 330 
29,421,080 | 210, 604, 373 
2 3, 628, 400 2 3, 014,919 
3, 432, 530 5, 532, 578 
9, 760, 610 13, 712, 865 
2 134, 780 250, 385 
87, 440 186, 542 
2. 259, 080 3, 022, 253 
21,070,380 2 1, 300. 425 
5. 936, 880 7,380, 185 
2 2, 393. 380 2 2, 493, 603 
310, 870 152, 103 
89. 720 138, 407 
2 4, 233, 300 3 6, 131, 021 
4, 429, 440 5, 174, 413 
1, 983, 270 2, 220, 197 
2 4, 749, 330 2 4, 688, 354 
139, 570 715, 237 
3, 212, 260 3, 034, 375 
139, 723, 160 166, 195, 528 


1 Included with “Undistributed.” 
2 To avoid disclosing confidential information, total Is somewhat incomplete, the figures not included 
being combined as ''Undistributed." 


COMMERCIAL AND NONCOMMERCIAL OPERATIONS 


In contrast with strictly commercial operations, noncommercial 
operations represent tonnages reported by States, counties, munici- 
pu and other Government agencies produced by themselves or 


y contractors for their consumption. 


The accompanying table shows 


the production of crushed stone for concrete and road metal during 


recent years by both types of operations. 


For & number of years 


before 1940, Government-sponsored enterprises produced 29 to 46 


percent of the total output. 
work projects designed to relieve unemployment. 


Many of these enterprises served make- 
However, the war 


changed this situation, and unemployment virtually disappeared. 
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Consequently the output of crushed stone by noncommercial agencies 
dropped to 7 percent of the total production in 1945 and 1946. In 
1947 and 1948 the tonnage increased to 11 percent. 


Crushed stone for concrete and road metal sold or used by commercial and 
noncommercial operators in the United States, 1944-48 


[Figures for “noncommercial operations" represent tonnages reported by States, counties, municipalities, 
and other Government agencies, produced either by themselves or bv contractors expressly for their 
consumption, often with publicly owned equipment; they do not include purchases from commercial 
producers. Figures for ‘‘commercial operations” represent tonnages reported by all other producers.] 


Commercial operations Noncommercial operations Total 
Percent 
of 
change 
Bhort in quan- 
tons tity 
from 
SS 
year 
56, 815, 950 64,795, soo —21 
7 l 64, 108, 190! -1 
83, 879, 680 , : : 90, 358, 900 +41 
95, 178, 440 y 107,077, 590 +19 
108, 029, 360 e R 121, 542, 170 +14 


GRANULES 


Output of granules for roofing purposes has been canvassed since 
1942. The following table shows total production and value for the 
past 5 years. Separate figures for slate granules are given in the 
Slate chapter of this volume. 


Roofing granules ! sold or used in the United States, 1944-48, by kinds 


Artificially colored 


er Short 
10 L4 
tons Value Value 
1944.........| 287,080 | $2, 210, 379 637,090 | $9, 313, 356 . $12, 529, 699 
1945.........| 355, 840 2, 623, 052 628, 220 9, 124, 801 61, 220 12, 700, Sei 
1946. .......- 447, 910 3, 470, 411 877, 900 | 12, 939, 512 54, 660 17, 276, 097 
1947. ........] 504, 950 4, 166, 810 !1, 133, 870 12 17,559, 227 56, 570 3 22 724, 471 
1948. ........1| 448, 150 3, 823, 307 |1, 002, 430 | 16, 563, 351 35, 110 20, 977, 831 


! Manufactured from stone, slate, slag, and brick. 
2 Revised figure. 


SIZE OF PLANTS 


In 1947 the average crushed-stone plant produced approximately 
120,000 short tons; in 1948 this average was increased to about 131,000 
tons. During the year 538 of the plants reported less than 25,000 
tons, but they produced only 3 percent of the total output. On the 
other hand, the 29 plants that produced 900,000 tons or over contrib- 
uted 26 percent of the total. The accompanying table shows 
additional details of the size pattern of the industry. 


STONE 1167 


Number and production of commercial crushed-stone ! plants in 1947-48, by size 


of output 
1947 1948 

Size of output Num- Eee Per- | Cumula- | Num- d Per- | Cumula- 

ber of plants cent of| tive total | ber of plants cent of| tive total 
plants (short tons) total | (short tons) | plants (short tons) total | (short tons) 
Less than 1,000 tons. .... 71 28, 490 0. 02 28, 490 45 19,910 | 0.01 19, 910 
1,000 to 25,000..-...-..-.--- 524 5, 673, 240 2. 96 5, 701, 730 493 5, 312, 260 2. 56 5, 332, 170 
25,000 to 50,000........... 251 9, 250, 630 4. 82 | 14, 952, 300 272 | 9,836, 410 4.75 15, 168, 580 
50,000 to 75,000...........- 189 | 11, 406, 070 5.95 | 26, 358, 430 199 | 12, 245, 870 5. 91 27, 414, 450 
75,000 to 100,000.......... 118 | 10, 171, 300 5.30 | 36, 529, 730 103 , 785, 280 4. 24 36, 199, 730 
100,000 to 200,000......... 205 | 27, 466, 960 | 14. 32 | 63, 996, 690 211 | 29, 510, 390 | 14. 24 65, 710, 120 
200,000 to 300,000........--- 98 | 23, 837, 510 | 12. 43 | 87, 834, 200 106 | 25, 757, 880 | 12.43 91, 468, 000 
300,000 to 400,000......... 54 | 18, 823, 270 9. 81 1106, 657, 470 54 | 18, 704, 550 9.03 | 110, 172, 550 
400,000 to 500,000......-..-- 23 | 10, 309, 220 5.37 |116, 966, 690 29 | 13, 103, 030 6.32 | 123, 275, 580 
500,000 to 600,000.....__.- 18 9, 726, 530 5.07 |126, 693, 220 15 8, 303, 370 4.01 | 131, 578, 950 
600,000 to 700,000.......---- 15 9, 707, 810 5.06 |136, 401, 060 12 7, 574, 620 3.66 | 139, 153, 570 
700,000 to 800,000...-.-..-- 4, 570, 890 2. 38 |140, 971, 950 7 5, 182, 000 2.50 | 144, 335, 570 
800,000 to 900,000.......--- 3 2, 591, 740 1.35 |143, 563, 690 10 8, 474, 400 4.09 | 152, 809, 970 
900,000 tons and over...-. 26 | 48, 259, 700 | 25.16 |191, 823, 390 29 | 54, 403, 250 | 20. 25 | 207, 213, 220 


ce fe | E e 


| 
1,601 |191, 823, 390 |100. 00 |191, 823, 390 | 1, 585 |207, 213, 220,100. 00 | 207, 213, 220 


1 Exclusive of marble, which is primarily a dimension-stone industry. 
METHODS OF TRANSPORTATION 


As shown in the accompanying table, truck transportation is the 
principal method used in the crushed-stone industry, closely followed 
by rail. As in the past years, waterways provide relatively minor 
but locally important transportation facilities. In previous years 
the table included only transportation statistics on the commercial 
stone used for concrete and road metal. However, since 1946, the 
table has included all commercial crushed stone. 


Crushed stone sold or used in the United States in 1948, by methods of 
transportation 


Commercial and non- 


Commercial operations  eommerclal ! operations 


Method of transportation 

Percent Percent 

Short tons of total Short tons of total 
Trück A A A AE 92, 286, 380 44 108, 743, 640 49 
A AA A A A AA 80, 114, 420 39 80, 114, 420 36 
REESEN Eeer 25, 243, 290 12 25, 243, 290 11 
Dnapeécifleod A mcbsaa M 9, 762, 430 5 9, 762, 430 4 
207, 406, 520 100 | 223, 863, 780 100 


1 Entire output of noncommercial operations assumed to be moved by truck. 
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GRANITE 


Sales of crushed and broken granite increased 9 percent in quantity 
&nd 11 percent in value in 1948, while the average sales value per 
ton increased 1 cent to $1.26. Sales of riprap increased substantially 
as did crushed stone for concrete and road metal. Stone for railroad 
ballast declined 21 percent in quantity and 25 percent in value com- 
pared with 1947 figures. Sharp declines were recorded in the out- 
put and value of stone for “other uses." Unit values increased 
slightly for riprap and “other uses," while decreases of 4 and 6 cents 
were noted for concrete and road metal and railroad ballast, respec- 
tively. North Carolina was the principal producer in 1948, followed 
by Georgia, South Carolina, California, and Virginia, in that order. 

From the reports submitted, the number of individual operations 
supplying noncommercial crushed stone cannot be determined with 
any degree of accuracy. Therefore, in the accompanying tables 
covering granite and most kinds of crushed and broken stone, the 
number of active plants is not given. For many years before 1939, 
when noncommercial production was less important, such figures 
appeared in the tables. 


BASALT AND RELATED ROCKS (TRAP ROCK) 


Commercial trap rock normally includes basalt, gabbro, diorite, 
and other dark igneous rocks and is widely used in industry for con- 
crete and road metal and for railroad ballast. Other uses include rip- 
rap, fill material, roofing granules, and unspecified uses. In 1948 
Washington was the leading producer, followed by New Jersey, 
Oregon, Pennsylvania, Massachusetts, Connecticut, and California 
in that order. Sales of crushed and broken trap rock were 5 percent 
greater in quantity and 16 percent greater in value than in 1947. 
The average unit value increased 14 cents to $1.45 in 1948. See second 
table following for details. 
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MARBLE 


Marble producers, in the course of their manufacturing processes, 
accumulate large quantities of waste material consisting of either 
defective blocks or cuttings and spalls from marble-dressing opera- 
tions. This byproduct material usually is marketed for the wide 
variety of uses listed in the footnote of the accompanying table. 
The average value varies from State to State because in certain States 
a large portion of this material is marketed for such high-priced products 
as terrazzo or marble flour, whereas in others a considerable amount is 
sold for roadstone, concrete aggregates, or for other low-priced uses. 
The average unit value decreased 34 cents in 1948 to $6.81. 


Marble (crushed and broken stone) sold by producers in the United States in 
948, by States ! 


Active | Short Active | Short 
State plants | tons Value State plants | tons Value 

Alabama...............- 2 (3) (2) ROXAS EE 1 | 13, 400 | $160, 800 
California............... 1 , 140 : | O11 EEN 1 | 5,500 57, 000 
Colorado. ............... 1 1, 910 47, 800 Virginia... ooo... 1 4, 400 51, 419 
Georgia. ...............- 1 (3) (2) Washington ............ 5]| 3,590 14, 564 
Maryland................ ] 5, 440 76, 303 Undistributed .. ........1.......- 93, 540 473, 777 
Missouri. ——............- 1| 1,490| 10,000 ————— 

New Jersey...........-.- 1 1, 220 21, 092 Total............- 22 |193, 300 |1, 315, 811 
New York... ...........- 1 | 22, 840 | 230,176 || Average unit value......|........|.--..-.- $6.81 
Tennessee..............- 5 | 36,830 | 116, 324 


1 Includes stone used for agriculture, asphalt filler, cast stone, composition flooring, crushed stone, mag: 
nesia, mineral food, plaster, poultry grit, shingles, spalls, stucco, terrazzo, tile, whiting (excluding marble 
whiting made by companies that purchase their marble), and unspecified uses. 

3 Included with ** Undistributed.”” 


LIMESTONE 


Because of its wide distribution and relatively moderate production 
costs, limestone is used more extensively than any other type of 
crushed and broken stone. Sales of limestone were reported to the 
Bureau of Mines from 44 States and 2 Territories in 1948. In 1948, 
limestone (excluding that used in the manufacture of cement and lime) 
constituted 74 percent of the total crushed and broken stone produced 
in the United States. With the exception of stone for agriculture, 
all classes showed increases in quantity and value. The tonnages 
consumed in “Miscellaneous uses,” oh as a group gained 4 percent 
in output, are shown in an accompanying table. 
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Limestone (crushed and broken stone) sold or used by producers in the United 
States for miscellaneous uses, 1947-48 


1947 1948 
Use SS ——À 

Short tons Value Short tons Value 
E CA EE 7,074, 270 | $5, 295, 318 | 7,349,540 | $5, 942, 572 
Calcium carbide works...-.........-.------_----------- 846, 860 846, 293 | 1,052, 080 1, 027, 952 
Coal-mine dusting................  ... LLL LL LL... l.l. 386, 980 | 1,351,922 414, 910 1, 640, 476 

Filler (not whiting substitute): 

'ASPDA EE 486, 470 | 1,422, 998 553, 360 1, 593, 820 
AA AI A A A 483, 770 862, 389 612, 040 1, 155, 690 
Other ee Ee 143, 270 371, 921 262, 680 841, 406 
Filtër beds. coo trata 33, 970 61, 566 19, 940 38, 985 
Glass factories... ........ 2. LLL LLL c cl lll LL Ll L2l ll. 756, 930 1, 576, 701 666, 360 1, 410, 120 
Limestone sand. ..............-. l.l lll LL eee 743, 060 651,607 | 1,033, 820 954, 544 
Limestone whiting LL ooo 492,040 | 4, 237, 606 537, 230 3, 590, 757 
Magnesia works (dolomite) 2.....----------------------- 358, 320 458, 075 229, 200 315. 680 
Mineral f00d RE 402, 070 | 1,937, 359 422, 850 1, 813, 910 

Mineral (rock) wool...................... eee 25, 780 30, 489 40, 540 47, 

EREECHEN ee 569, 930 | 1,049, 591 475, 880 908, 
A AMI A AR aoia 66, 710 543, 476 72, 040 653, 087 
Refractory (dolomitei . 2 2 ccc cLc Ll. 1, 540, 740 | 1,728,623 | 1,323, 090 1, 497, 285 
Road base.. EE 771,010 523, 573 272, 640 229, 054 
Stucco, terrazzo, and artificial stone 2... 32, 560 309, 919 36, 520 381. 282 
Sugar factories. EE 649, 420 | 1,349, 886 471, 030 1, 098, 933 
Other uses EEN 579, 450 955,037 | 1,164, 220 1, 642, 181 
Use unspecifled............... LL Lll LL Lll ll lll oo 414, 440 586, 909 517, 740 663, 115 
dy EEN 16, 858, 050 | 26,151,258 | 17,527, 710 | 27, 476, 000 


! Includes stone for filler for asbestos products, calcimine, caulking compounds, ceramics, chewing gum, 
explosives, floor coverings, foundry compounds, glue, grease, insecticides, leather goods, paint, paper, 
phonograph records, picture-frame moldings, plastics, putty, roofing, rubber, tooth paste, wire coating, 
and unspecified uses. 

2 Includes stone for refractory magnesia. 

3 Includes stone for acid neutralization, athletic-field marking, carbon dioxide, chemicals (unspecified), 
concrete blocks and pipes, dyes, fill material, light bulbs, motion-picture snow, oil-well drilling, patching 
plaster, pharmaceuticals, rayons, roofing granules, spalls, and water treatment. 


Dolomite (calcium-magnesium carbonate) has a variety of uses, 
some of which are distinct from those of high-calcium limestone 
Dead-burned dolomite is used as a refractory lining for metallurgical 
furnaces, and statistical data on this product (which is closely allied 
to lime) are given in the Lime chapter of this volume. Raw dolomite 
is also used as a refractory, particularly for patching furnace floors. 
Sales of dolomite and its primary product of calcination—dolomitic 
lime—for certain uses are covered in the accompanying table. 


Dolomite and dolomitic lime sold or used by producers in the United States for 
specified purposes, 1947-48 


1947 


Short tons Value Short tons Value 
Dolomite for— 
Basic magnesium carbonate Lol ooo 358, 320 $458, 075 229, 200 $315, 680 
Refractory USES. 2:2 -021l.22: 05202 5 ll..z22L22L522 1, 540, 740 1, 728, 623 1, 323, 090 1, 497, 255 
Dolomitic lime for— 
Refractory (dead-burned dolomite)................. 1, 395, 200 | 14, 295, 359 | 1,544, 760 | 17, 847, 182 
Papet mills caro ci e 48 453, 000 56, 000 554, 000 


Total (calculated as raw stonel al 4,785,000 |.-...-.....- 


1 Includes dolomite for refractory magnesía, 
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The following table shows the tonnages and values of fluxing stone 
sold for use in various metallurgical operations. 


Sales of fluxing limestone, 1944-48, by uses 


Open-hearth Other Other metal- 
Blast furnaces plants smelters ! lurgical 3 Total 
Year E E E O RÀ 
Short Short Short Short Short 
tona Value tons Value tons Value ae Value tons Value 


1944____/24, 045, 890| $18, 954, 798,0, 158, 870/$5, 251, 087| 557, 8301$547, 277.317, 740:$376, 051/31, 080, 330 $25, 130, 113 
1945. ...|21, 901, 820| 17, 111, 472/5, 038, 140| 4, 286, 889| 502, 230) 491, 178'197, 330 186, 854/27, 639, 520, 22, 076, 393 
1946..../19, 674, 130| 15, 803, 857 4, 869, 300} 4, 342, 467| 449, 050| 490, 566/165, 280; 154, 943 25, 157, 760, 20, 791, 833 
1947....|25, 817, 270| 22, 000, 942,6, 059, 440| 5, 862. 292| 512, 880| 593, 811/180, 680| 230, 905.32, 570, 270| 28, 687, 950 
1948..../26, 339, 790| 24, 721, 052/7, 873, 410, 8, 695, 137| 503, 490| 609, 354/185, 250| 224, EE 901, 940| 34, 250, 008 


1 Includes flux for copper, gold, lead, zinc, and unspecifled smelters. 
2 Includes flux for foundries and for cupola and electric furnaces. 


As the statistics of the lime and cement industries are presented in 
separate chapters of the Minerals Yearbook, they are not covered in 
the Stone chapter. However, a commodity review of limestone would 
be incomplete without suitable recognition of the large tonnage of 
limestone consumed by these industries. Consequently, the following 
table shows the total tonnage of limestone consumed for all purposes. 


Limestone sold or used for all purposes in the United States, 1946-48, in short 


tons 
Use 1946 1947 1948 
Limestone (as given in this report) (approximatoe)....... 134, 717, 000 150, 409, 000 166, 742, 000 
Portland and natural cement and cement rockt... 43, 877, 000 49, 530, 000 54, 513, 000 
e geleet A ee EAE 11, 985, 000 13, 558, 000 14, 528, 000 
vk EE E 190, 579, 000 213, 497, 000 235, 783, 000 


1 Reported in terms of cement in Cement chapter of this volume. 
2 Reported in terms of lime in Lime chapter of this volume. 


SANDSTONE 


Sales of crushed and broken sandstone increased 7 percent in 
quantity and value in 1948 compared with 1947. Increases in ton- 
nage were registered for refractory stone, concrete and road metal, 
and “other uses," whereas riprap and railroad-ballast output declined. 
Average unit values increased for refractory stone, riprap, and railroad 
ballast and decreased for all others. California, Pennsylvania, and 
Colorado were principal producers. 


MISCELLANEOUS STONE 


Crushed and broken stone, other than the five principal varieties 
already discussed, includes light-colored volcanic rocks, schists, 
boulders from river beds, serpentine, and flint. The following table 
shows sales of stone of these types in 1948. Total sales decreased 7 
percent in quantity and about one percent in value in 1948 compared 
with the preceding year. California was the principal producer in 
1948. Other States producing more than a million tons were Kansas, 
Missouri, and Oklahoma. The average unit value increased 6 cents 
in 1948 to $0.87. See second table following for details. 
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MARKETS 


As has been shown in preceding sections of this chapter, the principal 
utilization of crushed stone is as aggregate in concrete and road metal 
used in the construction of buildings and highways. It follows, there- 
fore, that crushed stone sales should more or less parallel the trends of 
portland-cement shipments,the area of new concrete pavements, and 
s value of new construction. "These relationships are shown in 

gure 3. | 
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FIGURE 3.—Crushed-stone aggregates (concrete and road metal) sold or used in the United States compared 
with shipments of portland cement, total construction (value), and concrete pavements (contract awards, 
thousands of square yards), 1932-48. Data on construction and concrete pavements from Bureau of For- 
eign and Domestic Commerce. 


The metallurgical industries operated at high rates during 1948. 
Pig-iron production—more than 60 million short tons—was 3 percent 
greater than in 1947; and steel production—more than 88 million 
tons—was 4 percent greater than in the previous year. Asa result of 
these increases, Gelee stone sales increased 7 percent over 1947. 
The correlations of fluxing-stone output with pig-iron production and 
of refractory stone with steel-ingot production are shown in figure 4. 


TECHNOLOGY 


It has been known for some time that marble is adversely affected 
by temperature differentials and that permanent growth is sometimes 
induced by these cycles. The expansion is normally accompanied by 
decreases in such structural properties as strength, elasticity, and co- 
herence. A granulated effect (commonly called “sugaring”) in various 
marbles appears to be attributed to the unusual thermal expansion of 
the component calcite crystals. This unequal expansion tends to 
loosen the inherent bond between the crystals thereby resulting in 
crumbling or disintegration. Tests are being made at the National 
Bureau of Standards to determine the basic reasons for marble 
weathering. 

$ National Bureau of Standards, Technical News Bulletin: Vol. 32, No. 3, March 1948, pp. 28-29. 
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FiGURE 4.—Sales (tons) of fluxing stone and refractory stone (including that used in making lime) compared 
with production of steel ingot and pig iron, 1932-48. Statistics of steel-ingot production compiled by 
American Iron and Steel Institute. 


The use of limestone to neutralize acid wastes has recently been 
reported.* 
uring 1946 the Bureau of Mines examined several high-grade 
limestone deposits in Washington. A report covering examination of 
the Sauk Mountain deposit has been released." 
In connection with the preparation of crushed stone for marketing, 
a method for washing finer sizes of the material is being used. The 
method includes the use of a series of nozzles of %-inch pipe slightly 
flattened and using a high velocity of water trained on the crushed 
aggregate.? 
he use of "skull crackers" in quarrying operations was mentioned 
in the 1946 and 1947 Stone chapters. A recent report describes the 
use of & skull breaker for EEN e breaking in a limestone quarry.? 
Extenders are widely used in the paint industry. A study of the 
commercial possibilities of using finely ground limestone for this pur- 
pose has been recently reported.' 


FOREIGN TRADE” 


Importation of stone into the United States in 1948 suffered a 
decline in value compared with 1947. Decreases in total value were 
registered for marble, granite, and quartzite but travertine imports 


6 Rode A. L., Limestone Used To Neutralize Acid Wastes: Chem. Eng., vol. 54, No. 7, July 1947, pp. 
100-101. 

? Popoff, Constantine C., Investigation of Sauk Mountain Limestone Deposits in Skagit County, Wash.: 
Bureau of Mines Rept. of Investigations 4355, 1948, 14 pp. 

® Rock Products, vol. 51, No. 12, December 1948, p. 84. 

® Mosier, McHenry, A Skull Breaker in a Limestone Quarry: Bureau of Mines Inf. Circ. 7472,1948, 4 pp. 

1% Kimmel, A L., and Tyner, M., Florida Limestone as a Paint Extender: Rock Products, vol. 51, No. 1, 
January 1948, pp. 118-120. 

n Figure on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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almost doubled over those reported for the preceding year. A slight 
increase in value was recorded for “other” stone. 

The export trade in 1948, although relatively small, increased 
slightly in quantity and value for marble and other building and 
monumental stone. The bulk is shipped to Canada with most of the 
remainder to other countries in the Western Hemisphere. The value 
of “other manufactures of stone" decreased slightly in 1948. 


Stone and whiting imported for consumption in the United States, by classes, 
1947-48 


[U. S. Department of Commerce] 


1947 1948 
Class EIERE UL D E MEE 
Quantity; Value |Quantity; Value 
Marble, breccia, and onyx: 
Sawed or dressed, over 2 inches thick.. .......-.cubic feet. . 21 $77 648 $5. 538 
In blocks, rough, et... do....| 169,812 109, 345 436, 30$ 
£labs or paving uleg .-..... .. 2 l.l... superficial feet. - 147, 053 85, 197 
All other manufactures_............-..--------.--.---------].---------} 99,118 | ee 132, 429 
Total AAA A E 83A BAB EA 659. 517 
jm —Á—— A 
Granite: 
DD) i A IIA cubic feet. . 23, 537 218, 213 
Rough- EA A A oe do.... 84, 504 265, %2 
Paving blocks, wholly or partly manufactured. .. number. . 1 71 
Ne WE, esas ia uli tb BON [suchen 484, 248 
01:1 eA ee short tons... 225, 342 491. 343 
ravertine stone.........-....----.----------------- cubic feet... 51, 259 
Stone (other): p 
RI AA EG MEE. A ME 3,957 
Rough (monumental or building stone)......... cubic feet 4, 516 6. 078 
Rough (other)... ucocoouncecenictbeosweewsetese short tons.. 43, 590 100, €12 
Marble chip or granito. ............: lll lc Lll cll. do.... ; 7,743 70, WS 
Crushed or ground, n. 8. p. [............. ll 6,328 |.......... 4, S33 
OCG dec PD ———— E e A ebore 186, 468 
Whiting: 
Chalk or whiting, precipitated................. short tons. . 1, 253 58, 629 
Whiting, dry, ground, or bolted...................... do.... 7, 268 109. 511 
Whiting, ground in oil (putty)........................ do.... (1) 37 
qu A IN IO A A O UE NI EE 167, 977 
AA A E A A UL r^ El RAMA 2,075, 194 
! Less than 1 ton. 
Stone exported from the United States, 1944-48 
[U. S. Department of Commerce] 
Marble and other bullding 
and monumental stone Other manu- 
Year E factures af 
stone (value) 
Cubic feet Value 
DILE OPE EE 78, 164 $201, 036 $176, 423 
1049. A Que EE 119, 004 337, 666 174, 874 
AAA e daa iue ER 224, 692 463, 572 280. 380 
IU EE 320, 016 583, 826 567, 538 


[D c ott ME 345, 697 584, 050 516, 725 


Sulfur and Pyrites 


By G. W. JOSEPHSON anp M. G. DOWNEY ! 


GENERAL SUMMARY 


HE high level of industrial activity was reflected in the sulfur pro- 
‘TT auction of 1948. In the United States a native-sulfur production 
record was established as the industry tried to satisfy the unprece- 
dented requirements of domestic consumers and a great foreign 
demand. Italian sulfur producers were in a less favorable position 
because of cost disadvantages. Their output increased slightly and 
their export situation was improved somewhat through governmental 
assistance programs, but many basic difficulties remain to be solved. 
The rate of consumption of native sulfur has become so great that 
reserve problems are receiving serious attention. No outstanding 
discoveries were revealed in 1948 but exploration is very active. 
International trade in pyrites, particularly in Europe, gradually is 
resuming its prewar pattern; consequently, production in the exporting 
countries, such as Spain, Portugal, and Cyprus, increased. In the 
United States pyrite output declined slightly but was still near the 
record rate. 
The trend of sulfur prices continued upward, but increases have been 
much less than those for most other commodities. 


Salient statistics of the sulfur industry in the United States, 1935-39 (average) 
and 1945-48 


1935-39 


(average) 1948 


Sulfur: 
Production of crudesulfur..long tons..| 2,175,057 | 3,753,188 | 3,850,642 | 4,441,214 4, 860, 210 


———À—MÓM f J ee | 
——————— Keel OO El Kee 


Shipments of crude sulfur— 
For domestic consumption.do....| 1,420,236 
For export.................. do.... 506, 361 


2, 914, 603 
918, 691 


2, 939, 140 
1, 189, 072 


3, 529,043 
1, 299, 060 


3, 715, 909 
1, 262, 913 


Total shipments. ......... do....| 1,986,597 4,128,212 | 4,828,103 | 4,978, 912 
ports: 
A E do.... 505 A E II WEEN 
Other........... A ee Se do.... 3, 427 35 15 38 
Exports of treated sulfur........ do.... 16,374 56, 748 50, 477 32, 630 
Producers’ stocks at end of year! .do....| 3,560, 000 3, 200, 000 | 2,800, 000 2, 700, 000 
Price of crude sulfur per long ont ob. 
Mic a $17. 40 $16 $16-$18 $18 
Pyrites: 
Production................. long tons.. 44,144 813,372 940, 652 928, 531 
Imports .......-...------------- do.... 433, 485 182, 893 126, 553 107, 411 
Price of Imported pyrites c. i. f. At- 
lantic ports, cents per long-ton unit.. 12-13 14 15 15 
Sulfuric acid: Production of byproduct 
sulfuric acid (basis, 100 percent) at cop- 
per and zinc plants.......... short tons.. 564, 794 716, 216 641, 445 


1 Stocks held at mines only. 


pures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from recordsof the 


1 Fi 
U. 8. Department of Commerce. 
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SULFUR 
DOMESTIC PRODUCTION 


Production of sulfur continued at a high rate throughout 1948; and 
a new record, 10 percent above the previous high, was established. 
Demand from both domestic and foreign consumers was so great that 
shipments from the mines—4,978,912 tons—exceeded production 
(4,869,210). These tonnages apply only to the output of Frasch- 
process mines. Relatively small quantities of sulfur were also pro- 
duced by conventional mining methods in California, Colorado, 
Nevada, Texas, and Wyoming. This material is consumed princi- 


pally in treating alkaline soils. 


CTEELELLLL 
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MILLIONS OF LONG TONS 


FIGURE 1.—Domestic production, shipments for domestic consumption, exports, and imports of crude 
sulfur, 1900-48. 
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FIGURE 2.—Domestic production and imports of pyrites, 1900-48. 


Mines in Texas produced 79 percent and those in Louisiana nearly 
21 percent of the native sulfur output of the United States in 1948. 
California.—Sulfur ore was produced at the Crater Claims in Inyo 
County by Roy Kitching, and at Leviathan, Alpine County, by the 
Siskon Mining Corp. 
Colorado.—General Agricultural Products Co. mined sulfur ore in 
Delta County. 
Louisiana.—In 1948, for the first time, annual production of sulfur 
in Louisiana from the Grande Ecaille mine of the Freeport Sulfur Co. 
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in Plaquemines Parish exceeded 1,000,000 tons. A $7,000,000 
E of improvement and expansion was completed in 1948. 

xperiments in the transportation of molten sulfur by barge from the 
mine to Port Sulphur have been successful. 

Nevada.—In Humboldt County, W. S. Peterson produced sulfur 
at the Oscar Streeter mine. 

Texas.—In 1948 sulfur was produced in Texas by the following 
firms: Duval Texas Sulfur Co., at Orchard Dome, Fort Bend County; 
Freeport Sulphur Co., at Hoskins Mound, Brazoria County; Jefferson 
Lake Sulphur Co., Inc., at Clemens Dome, Brazoria County, and at 
Long Point Dome, Fort Bend County; Texas Gulf Sulphur Co., at 
Boling Dome, Wharton County, and at Moss Bluff Dome, Liberty 
County; and the Pecos Orla Sulphur Co., Inc., at Michigan Claims, 
Culberson County. 

The construction program of the Texas Gulf Sulphur Co. at Moss 
Bluff Dome was com leted in 1948 and the first production was 
reported in June. Sulfur from this dome will be shipped by barge 
to Galveston. 

Wyoming.— Development work on a sulfur mine at Afton, Wyo., 
was carried on by Star Valley Mines, Inc. Near Cody, Wyo., the 
Cody Sulfur Co. was active, and the Interstate Chemical Co. was 

reparing to produce sulfur from local geyser deposits. The market 

or material from this area is primarily in soil conditioner, but experi- 
mental work looking toward its use in the preparation of phosphatic 
fertilizer is being carried on. 


Sulfur produced and shipped in the United States, 1944—48 ! 


Produced (long tons) Shipped 
Year 

Texas Louisiana Total Long tons Seed 
SS 2, 582, 238 635, 920 3, 218, 158 3, 519, 083 | $56, 300, 000 
10185. ets aes Gee eel eee 2, 969, 778 183, 410 3,753,188 | 3, 833, 204 61, 300, 000 
1046 oe eee ee ea ee 2, 975, 472 884, 170 3, 859, 642 4,128, 212 66, 100, 000 
VI e er ieee 3,561, 214 850, 000 4, 441,214 4, 828, 103 85, 200, 000 
A e Rae REDE RETE d 3, 867, 545 1, 001, 665 4, 869, 210 4, 978, 912 89, 600, 000 


1 In addition to the refined sulfur shown, native sulfur ore (10-70 percent S) for agricultural use was pro- 
duced in Colorado and Texas in 1944-48 and in California and Nevada in 1948-48. Total shipments of this 
material were as follows, in long tons: 1944— 1,639 ($5,950); 1945— 1,615 ($12,170); 1946—6,344 ($95,531); 1947— 
4,303 ($65,124); 1948— 1,700 ($30,220). 


Sulfur produced in Texas in 1948, by companies, in long tons 


First Second Third Fourth 


Company quarter quarter quarter quarter Total 
Texas Gulf Sulphur Co.................... 742, 403 782, 364 797, 761 797, 424 3,119, 952 
Freeport Sulphur Co...................... 85, 620 96, 605 95, 330 90, 390 367, 945 
Jefferson Lake Sulphur Co., Inc. .......... 60, 540 51, 522 51, 399 48, 357 212, 118 
Duval Texas Sulphur Co.................. 30, 285 47, 410 41, 480 48, 355 107, 530 
Totül.-. cl tess te oes enc 919, 148 977, 901 985, 970 984, 526 3, 867, 545 


RECOVERY AS BYPRODUCT 


The major sulfur requirements of the United States are supplied 
by native sulfur and pyrites that are mined specifically for that 
purpose. However, considerable quantities of sulfur are also ob- 
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tained as byproducts of other operations. A large tonnage of pyrites 
is recovered as a flotation concentrate in milling copper and zinc ores 
and a comparatively modest tonnage as coal brasses in the washing 
of midwestern coal. Statistics of these materials are included in the 
Pyrites section of this chapter. 

Large volumes of sulfur-bearing gases are evolved in smelting metal 
sulfide ores. During 1948 the equivalent of 187,000 long tons of 
sulfur was recovered from this source in the form of sulfuric acid. 
The following table shows the output of acid at smelters during the 
past 5 years. 


Byproduct sulfuric acid (basis, 100 percent) produced at copper, zinc, and lead 
plants in the United States, 1944-48, in short tons 


1944 1945 1916 1947 1948 
Copper plant Loco 248, 988 231, 697 171, 687 126, 494 111, 967 
A tere teur 652, 001 610, 838 544, 529 598, 703 529. 178 
jui, mc tes aces ache. 900, 989 842, 635 716, 216 725, 197 641, 445 


1 Includes sulfuric acid produced as byproduct at a lead smelter. 


In many other industrial operations sulfur fumes are also available, 
but only a small fraction of the total is recovered in useful form. 
However, the movement toward more complete utilization of this 
resource has gathered impetus in recent years as more attention has 
been directed toward the substantial quantities of sulfur that can be 
obtained from sour natural gases, and toward the smog that has 
become a serious problem in many cities. As sulfur compounds in 
the air are said to contribute to the formation of smog, serious efforts 
are being made in Los Angeles and other cities to reduce the quantities 
el sulfur released into the air by oil refineries and other industrial 
plants. 

During 1948 construction was progressing on two natural-gas 
cleaning plants in Wyoming (one by Peris Gulf Sulphur Co. and 
one by Stanolind Oil & Gas Co.) and one (a Simon-Carves plant 
being built for the Hancock Chemical Co.) in California for the 
treatment of oil refinery gases in the Los Angeles area. The Freeport 
Sulphur Co. was preparing to construct a plant near Westville, N. J.. 
to recover sulfur from refinery gases. 

During 1948 coke-oven, refinery, natural, and other industrial 
gases produced in nine States provided a total of 44,369 tons of 
elemental sulfur (calculated as 100 percent sulfur) when treated by 
the Thylox, Sasco, and other processes. Shipments totaled 54,349 
long tons, of which 94 percent was sold as brimstone and the remainder 
as paste containing 40 to 51 percent sulfur. In addition, 27,953 tons 
of hydrogen sulfide (containing 25,792 long tons of sulfur) were 
recovered in 1948 in four States by the Phenolate, Phosphate, and 
Girbotol processes. 


CONSUMPTION AND USES 


Consumption of sulfur, as shown in the accompanying table, again 
reached a new record in 1948—7 percent above the previous high 
established in 1947. Apparent sales, a calculated figure which includes 
exports, were also at a record level—5,015,230 long tons. 
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Apparent consumption of sulfur in the United States, 1944-48, in long tons 


1944 1945 1946 1947 1948 
Shipmentstoconsumers (apparent) ........ 3,580,058 | 3,819,591 | 4,094,191 | 4,839,548 b, 015, 230 
Lin POPs: A 32 33 35 15 38 
TOG EE 3, 580,090 | 3,849,624 | 4,004,226 | 4, 839, 563 5, 015, 268 
Exports: Set A a EES On 
¡A esios eeri onetaeo nienia 653, 686 918,691 | 1,189,072 | 1,299, 060 1, 262, 913 

A iss sie nsideeiGakanwes rasa. 21, 546 23, 971 56, 748 50, 477 32, 
Tot EH 675, 232 942,662 | 1,245,820 | 1,349, 537 1, 295, 543 
Apparent consumption.............. 2,904,858 | 2,906,962 | 2,848,406 | 3,490,026 3,719, 725 


The pattern of sulfur consumption, by industries, has been estimated 
by Chemical Engineering as follows: 


Sulfur consumed in the United States, 1944-48, by uses, in long tons 


[Chemical Engineering] 
Use 1944 1945 1946 1947 1948 
Chemicals. o Seeerei es 1, 585, 000 1, 605, 000 1, 460, 000 1, 760, 000 1, 790, 000 
Fertilizer and insecticides.................. 580, 000 600, 000 20, 000 740, 000 800, 000 
ISS -2-0-0 0000eoaeeaMoMMOo 300, 000 297, 000 305, 000 370, 000 380, 000 
ExpDlosivesl. o rar dra 88, 000 90, 000 90, 000 100, 000 110, 000 
Dyes and coal-tar products...............- 75, 000 75, 000 80, 000 95, 000 98, 000 
tee AM A Dae QNSE EE E 55, 000 58, 000 65, 000 65, 000 63, 000 
Paint and varnish......................... 90, 000 94, 000 105, 000 190, 000 240, 000 
Food producis LL lsl l.l 7, 000 7, 000 7, 000 8, 000 8, 000 
Miscellaneous............................. 140, 000 135, 000 175, 000 212, 000 211, 000 


1 To avoid disclosing estimated consumption of sulfur in direct war applications, such as military ex- 
plosives, sulfur so used is included with ''Chemicals.'' 


Large quantities of elemental sulfur are consumed in such products 
as rubber and insecticides, and the paper industry converts a con- 
siderable tonnage into liquors used in manufacturing paper. How- 
ever, the largest percentage (approximately three-fourths) is con- 
verted into sulfuric acid. A publication of interest to sulfur con- 
sumers is being prepared by J. R. West of the Mellon Institute. It 
is to contain & comprehensive compilation of the known properties 
of sulfur and will be published by the American Chemical Society. 
Chemical Engineering has estimated the consumption of sulfuric 
acid by the major consuming industries as follows: 


Sulfuric acid (basis, 100 percent) consumed in the United States, 1944-48, by 
industries, in short tons 


[Chemical Engineering] 


Industry 1944 ! 1945 1 1946 3 1947 3 1948 
Fertil/BP. escudo a tote exi ew ewan 2, 640,000 | 2,850,000 | 3,020,000 | 3, 515, 000 3, 650, 000 
Chemicals EE 2, 490, 000 2, 220, 000 1, 760, 000 2, 070, 000 
Petroleum refning .....---0-22-0--000MO ; 1,020, 000 | 1,000, 000 1, 070, 000 
Paints and pigments -202-00-02 ----00- 520, 000 550, 000 680, 000 
Coal e TEE 600, 000 510, 000 650, 000 
Rayon and cellulose film.................. 495, 000 556, 000 650, 000 
Iron and steel: os ads oia woe eR. 570, 000 475, 000 570, 000 
Other metallurgical........................ 330, 000 250, 000 315, 000 
Industrial explosives. ...................... 100, 000 105, 000 130, 000 
A erouer in aseen aaen aae aes 70, 000 75, 000 70, 000 
Miscellaneous. .................. LLL c... 400, 000 320, 000 370, 000 


e dee 9,190,000 | 9,175,000 | 8,651,000 


1 Toavoid disclosing estimated consumption of acid in direct war applications, such as military explosives, 
acid so used is combined with “Chemicals.” 
3 Revised figures. 
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As indicated in the table, the market for sulfuric acid was strong 
in almost all uses in 1948 and a record was attained. 

The sulfuric acid production capacity of the United States was 
expanded greatly during the war, and a postwar oversupply was 
expected. Since the war, some ordnance slants have been idle and 
some old plants dismantled but demand for acid has been so great 
that much new construction has been required and in 1948 it was 
estimated that the total United States capacity had increased to more 
than 12,000,000 tons.? 

In Minerals Yearbook, 1946, statistics showing distribution of 
sulfuric acid production by market areas were published. Exactly 
comparable data are not available for subsequent years, but 
the accompanying table provides somewhat similar information that 
was obtained by the Bureau of the Census in its census of manufac- 
turers. 


Production and shipment of sulfuric acid! (100 percent H,S0,), by regions and 
by States, in 1947 


[Bureau of the Census] 


Total shipments and 
transfers 
N umber of Total 
producing el 
Region and State establish- Decca va f.o.b. 
ments Plant 
Short tons (thousands 
of dollars) 
New England 1........................ LLL LLL el. 5 183, 151 102, 156 1, S08 
Middle Atlantic: 
Pennsylvania ae 14 855, 608 744, 565 10, 148 
ODIA nc rd d dun sema vite et 12 1, 432, 590 813, 616 12, 440 
Total Middle Atlantic..................-...- 26 2, 288, 498 1, 558, 181 22, 608 
North Central: 
DIT T e dci TO 15 1, 135, 991 837, 008 10. 894 
Olio EE 14 621, 377 446, 755 6. 600 
REEGELE 11 658, 433 300, 478 4.011 
Total North Central......................... 40 2, 418, 801 1, 584, 241 21, 565 
South: 
e Sege ee Ee 15 241, 780 36, 525 425 
South Carolng 2. LLL c. lll.. 9 165, 981 12, 200 164 
(OFA AEE E s icio dau sus neos vpn Erud ua Qui Ede 68 4, 654, 506 2,814, 166 33, 134 
Total SOU Dni at 92 5, 062, 336 2, 802, 891 33, 773 
Par West lia 14 827, 380 717, 287 9,375 
Total United Staten? 177 | 10,780,166 | — 6,824, 756 89, 129 


1 Gross quantities including spent sulfuric ncíd fortifled in contact units. 

i EE data for plants located as follows: Connecticut—1; Maine—1; Massachusetts—2; Rhode 
sland—1. 

3 Includes data for plants located as follows: New Jersey—9; New York—3. 

4 Includes data for plants located as follows: Indiana—3; M ichigan—5; Missouri—2; Wisconsin—1. 

8 Includes data for plants located as follows: Alabama—10; Arkansas—1; Delaware—1; Florida—6; Ken- 
tucky—1; Louisiana—t; Maryland—-6; Mississippi—3; North Carolina—9; Oklahoma—2; Tennessee—3; 
Texas—7; Virginia—12: West Virginia—1. 

6 Includes data for plants located as follows: Arizona—2; California—8; Colorado—1; Montana—1; Utah— 
1; Washington—1. 

" Includes data for 85 plants operating chamber units, 82 plants operating contact units, and 10 plants 
operating both types of units. 


2 Kastens, M. L., and Hutchinson, J. C., Contact Sulfuric Acid from Sulfur: Ind. Eng. Chem., vol. 40, 
No. 8, August 1948, pp. 1340-1349. 
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STOCKS 


During 1948 sales were so great that, despite record production, 
producers' stocks of native sulfur declined 4 percent to 3,225,014 long 
tons, 2,694,449 of which were held at the mine and 530,565 at ports, 
consuming centers, or in transit. 


PRICES 


The price of crude sulfur quoted during 1948 was $18 per long ton 
f. o. b. mines for the domestic market, and $20-$22 for export. Re- 
fined-sulfur prices were also advanced during the year. 


FOREIGN TRADE 


In recent years imports of elemental sulfur into the United States 
as shown in the accompanying table, have been negligible. Foreign 
producers of native sulfur find it difficult to compete with the low- 
price output of Frasch mines. Byproduct sulfur produced in Canada 
is no longer exported to the United States but is used in that country. 
It is reported that relatively small quantities of crude sulfur ore are 
imported from Mexico into southern California from time to time for 
use as soil conditioner. 

On the other hand, exports are very large. In 1948, 1,262,913 
long tons of crude and 32,630 tons of crushed and refined sulfur were 
shipped out of the United States. This is nearly as large a movement 
as in the record year 1947. 

An accompanying table shows the wide distribution of American 
sulfur in the world market. 


Sulfur imported into and exported from the United States, 1944—48 
[U. 8. Department of Commerce] 


Imports Exports 


Crushed, ground, re- 
Ore In ni. hi Crudo fined, sublimed, and 


Year flowers of 
oe Value ere Value | Long tons Value aa Value 
wu... $1, 198, 689 
DE dod a 1 634, 943 
OO ee 2,624, 873 


EE 1, 262, 913 


1 Less than 1 ton. 
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WORLD REVIEW 


Native sulfur is a mineral that is found in a great many countries, 
but in most instances the deposits are relatively small in size or low 
in grade. 'The bulk of the production comes from a few countries, 
but many countries maintain a small output for local needs. At 
present complete official statistics of a number of countries are not 
available, but it is estimated that in 1948 the world output of native 
sulfur totaled approximately 5,300,000 long tons—a new record. A 
notable trend is the increasing use of elemental sulfur obtained from 
sources other than native sulfur deposits. These include various bv- 
product sources and sulfur obtained from pyrites by such methods 
as the Orkla process. It is estimated that the total world sulfur 
production, including both native and elemental sulfur derived from 
other sources, reached & record total of over 5,500,000 long tons in 
1948. 


Chile.—Sulfur deposits owned by Nicolas Yutronic € Co., located 
near the town of San Pedro de Átacama at an altitude of 17,000 feet, 
were described? The deposits are of volcanic origin and are esti- 
mated to contain about 7,500,000 tons of sulfur. 

After the war sulfur output declined in Chile, and no substantial 
recovery was noted in 1948. 


World production of native sulfur, by countries,! 1942-48, in long tons 
[Compiled by Pauline Roberts] 


Ter UTE 10, 649 11, 092 


Bolivia (exports)............... 3,626 2, 707 
TT EEN 29, 570 13, 258 
Ecuador. A EES 43 
o MS ER 124 31,000 
France (content of ore)......... 703 18, 779 
Greece. ..........--.--.-------- 4, 685 (3) 
Guatemala... ooo... 210 | — ?10].......... (3) 
Italy (crude) *.................. 223, 410 135, 756 76, 081 73, 990 140, 765 3 170, 000 
apan EE 6 160,917 | 6 145,368 | * 70, 394 40, 126 
Moden... 7 26, 115 2, 100 
Palestine....................... TAG es ect EE A ste eade (3) 

d A Ee 1,126 971 
BPM EE 5, 000 16, 973 
Turkey (refined). .............. 2. 695 2, 369 
United States... 3, 460, 656 4, 869, 210 

gom ME EH 4, 000, 000 |4, 200, 000 |4, 800, 000 | 5, 300, 000 


! Native sulfur believed to be produced alsoin China, Cuba, Egypt, India, Indonesia, Iran, and U.8.S.R., 

but complete data are not availuble; estimates by senior author of chapter included in total. 
estimate. 

$ Data not available; estimate by senior author of chapter included in total. 

$ In addition, 30,734 tons of sulfur rock was reported in 1942. Similar data not available for later years. 

§ Preliminary data. 

€ Fiscal year ended March 31 of year following that stated. 

? Incomplete data. 

t Estimated by senior author of chapter. 


France.—Sulfur deposits in France are said to exist in four regions: 
Apt, Narbonne, Marseille, and Manosque. Reserves for one con- 
cession of 355 hectares at Apt are said to total 25,000 tons. Seven 
beds, ranging in thickness from 0.3 to 1.2 meters, are known in the 
Manosque area. Reserves are estimated at 3,000,000 tons. The 


3 Bureau of Mines, Mineral Trade Notes: Vol, 27, No. 3, September 1948, pp. 53-583 
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Narbonne region is said to have reserves of over 10,000,000 tons. 
Here a plant having an ore crushing capacity of 1,500 tons per day 
beneficiates sulfur by flotation.* In jes d the sulfur ore mined 
in France is lean—apparently about 10 percent sulfur in 1947. It is 
beneficiated to a product containing 30-38 percent sulfur. 

Germany.—Byproduct sulfur recovery is being revived in Germany. 
In the Anglo-American zone it was expected that about 20,000 tons 
would be derived from gases in 1948.5 

Greece.—Nisyros, Dodecanese Islands, has substantial deposits of 
sulfur. One survey indicated reserves of 2 million tons of ore con- 
taming 337,000 tons of sulfur in a single region. Sulfur has been 
mined on Nisyros in the past apnd there is some prospect of development 
to supply Greek needs now purchased abroad. 

India.—At Sindhri, Bihar, a plant is being constructed in which 
gypsum will be used as a raw material in the manufacture of am- 
monium sulfate. The waste sludge may be used in the manufacture 
of cement. 

Italy.'—Italian sulfur production and exports increased in 1948 but 
the industry—particularly the Sicilian portion—is not considered to 
be in a healthy condition. Operations on the mainland are in better 
condition because they fit into the major domestic manufacturing 
industries, whereas Sicilian producers must export most of their raw 
sulfur output. Sicilian sulfur is at a disadvantage in the international 
market because its price is much higher than that of American sulfur 
mined by the Frasch process. Production costs of five representative 
mines are said to range from 28,000 to 42,250 lire per ton. Early in 
1948 the Government raised the price of raw sulfur to an average of 
&bout 29,000 lire per ton (superior yellow, 30,000; inferior yellow, 
29,500; good Sicily, 28,500; common, 28,300). A Government- 
sponsored marketing organization, Ente Zolfi Italiani, purchased 
sulfur at the above prices and sold it at a loss abroad at a price of 
&bout 23,000 lire through compensation agreements. (American 
sulfur is said to be sold at the equivalent of 18,000 lire c. i. f. Europe.) 
This practice apparently enabled most of the producers to break 
even, but many said that they were still operating at a loss. Exports 
from Sicily, almost all of which were placed through compensation 
agreements, increased from 34,550 metric tons in 1947 to 60,209 in 
1948. France was the principal buyer, taking 51,717 tons. Ware- 
house stocks rose to about 110,000 tons and if production is maintained 
at a 100,000-ton rate (1948 production in Sicily was 108,300), without 
a substantial increase in exports, stocks are expected to continue to 
increase sharply in 1949. 

Under these conditions, there is pressure on the Government to 
increase the price paid the miners, whereas foreign purchasers call for 
reductions to competitive levels. Some efforts are also being made to 
reduce costs of production. "These include efforts to reduce financing 
costs, improve mining practice, reduce power costs, and improve 
transportation. Probably the most notable action toward cost 
reduction in 1948 was the purchase by the Cozzo Disi mine of Ameri- 

4 Mining Magazine (London). The French Sulphur Industry: Vol. 78, No. 6, June 1948, pp. 380-382. 
! Chemical Age (London), Germany Sulphur Production: Vol. 58, No. 1504, May 8, 1948, p. 663. 
* Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 5. May 1948, pp. 53-54. 


Y Harris, Raymond J., Production Costs—' The Gordian Knot of Sicilian Sulphur: Consular Rept. 7, 
Palermo, Italy, Mar. 16, 1949, 37 pp. 
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can ei Kee for beneficiating sulfur by flotation. It is anticipated 
that flotation will increase greatly the efficiency of recovery, as the 
losses in standard Calcarone and Gill furnace methods are large. 

Mexico.—The existence of sulfur domes in Mexico have been known 
for many years but no commercial production has come from them. 
In 1948 interest in this area increased considerably. The Mexican 
Gulf Sulphur Co., which has carried on an exploration program over 
& period of years, entered into an agreement with the Jefferson Lake 
Sulphur Co. looking toward further exploration and eventually 
commercial production from the San Cristobal Dome. 

An extensive exploration program is also reported to have been 
carried out in the State of Veracruz by the Pan American Sulphur Co. 

Rumania.—Sulfur is said to occur near the village of Varilou, 
Prahova, about 20 miles from Ploesti in the oil area.® 

Turkey.—From the Keciburlu mines Turkey produced 12,470 
metric tons of sulfur ore in 1947 and refined about 2,600 tons of sulfur. 
This is less than requirements; about 7,000 tons were imported .® 


PYRITES 
DOMESTIC PRODUCTION 


In 1948 domestic production of pyrites continued at & high level— 
only 1 percent lower than the record established in 1947. 


Pyrites (ores and concentrates) produced in the United States, 1944—48 


Quantity Quantity 
Year Gross Sulfur Value Gross Value 
weight content weight content 
(long tons) | (percent) (long tons) | (percent) 
1044.......... 788, 530 42.2 $2, 598, 000 || 1947.......... 41.7 $4. 070, 000 
1945. ........- 722, 596 41.0 2, 700, 000 || 1948.......... 41.8 3, 950, 000 
REDE ER 813, 372 41. 5 3, 228, 000 


As shown in the accompanying table, pyrites output has increased 
considerably during the past several years. However, it is in no 
position to make a strong bid for the major part of the American 
sulfur market owing to the comparatively low cost of native sulfur. 
Pyrites, therefore, is used in those areas in which it has some local 
advantage, such as a low shipping cost or availability as a byproduct 
in an area of good sulfuric acid demand. The bulk of the production 
is converted into sulfuric acid by the producing companies before 
being sold in the open market. In 1948 producing companies con- 
sumed 738,227 long tons and sold only 176,370 tons. 

California.—Output from the Hornet mine of the Mountain Copper 
Co., Shasta County, made California the third-largest pyrites- 
producing State in 1948 


3 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 5, May 1948, p. 54. 
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Colorado.—The Rico Argentine Mining Co., Dolores County, and 
the Empire Zinc Division of the New Jersey Zinc Co., Eagle County, 
produced pyrites in Colorado in 1948. 

Indiana.—Output of pyrite (coal brasses) by the Snow Hill Coal 
Corp. at the Tallydale mine, Vigo County, decreased in 1948. 

Montana.—The Anaconda Copper Mining Co. recovered a sub- 
stantial tonnage of pyrite in 1948 as a byproduct of its copper-plant 
operations at Anaconda, Deer Lodge County. 

New York.—The St. Joseph Lead Co. shipped pyrites from the 
Balmat Mine, St. Lawrence County, in 1948. 

Pennsylvania.—The Bethlehem Steel Co. produced pyrites in 
Lebanon County. 

Tennessee.—As in past years, Tennessee led all other States in the 
roduction of pyrites. Output came from mines operated by the 
ennessee Copper Co. and was converted by that company to sulfuric 

acid and iron sinter. 

Virginia. —Pyrites were produced by the General Chemical Co. at 
the Gossan mine to supply its sulfuric acid plant at Pulaski. Virginia 
was the second-largest pyrites-producing state in 1948. 

Wisconsin.—The Vinegar Hill Zinc Co. recovered pyrites and con- 
verted them into acid in Layfayette County. 


PRICES 


Pyrites prices vary greatly according to the local demand and 
distance from competitive sources of sulfur. The average value 
f. o. b. mine of pyrites produced in the United States was reported 
by producers to be $4.25 per ton in 1948, the range being from less 
than $1.50 to as much as $6.00. Oil, Paint and Drug Reporter 

uoted Spanish pyrites at about $8-$10 per ton c. 1. f. Atlantic ports. 

&MJ Metal Se Mineral Markets quoted nominal prices of 14-16 
cents per unit of sulfur delivered to United States ports. Sources 
in the industry estimate that Spanish pyrite delivered to the east 
coast of the United States was valued during the past year for its 
sulfur content at approximately 15 cents per unit. 


FOREIGN)TRADE 


The United States has no export trade in pyrites but imports 
substantial tonnages to the east coast consuming areas. The 
quantity, however, has declined greatly from the totals common 
before the War. Canada is now our principal source of foreign 
pyrites, a position held formerly by Spain. Imports from both Canada 
and Spain declined in 1948, and the total was 15 percent lower than 
in 1947. 

As shown in an accompanying table, nearly all pyrites entered 
through the Buffalo and Philadelphia custom districts. 


883326—50———10 
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Pyrites, containing more than 25 percent sulfur, imported for consumption in the 
United States, 1944-48, by countries 


(U. 8. Department of Commerce] 


1945 1946 


Country Ye bs 
ng ng 
Value tons Value tons Value 

senada is 166, 575|$302, 747| 137, ae $276, Ts 121, 807/$269, 179| 85, 094/$266, 608| 75, 248) $160, 551 
opcs E EN accum GENEE EMEN MOO cutee DCN GE DEDE Cer GER 
NOFWBV EE, AAA E 1, E 1, 229 EE VE AA EA A be Roni le 
NI A A A A AAA EA GEES 300, 2,664]. ..... |........ 
Bpain.............. 14,188| 306,896, 48,062, 133,900| 61, 086 “170, 053} 41, 159 106, 136, 32,163; 89. 994 
Total. ....... 180, 763, 339, 643| 186, 507} 412, 617| 182, 893, 439, 232| 126, 553| 375, 498| 107, 411, 259, 545 


Pyrites, containing more than 25 percent sulfur, imported for consumption in the 
United States, 1944-48, by customs districts, in long tons 


[U. 8. Department of Commerce] 


Customs district 1944 1945 1946 1947 1948 
A cosas e Ran 134, 955 127, 765 121, 807 36, 610 66, 385 
CotnneectleHt. 224250545 40s cha teeG ARA Eh DEEG 34 37 
Qalveston AAA ES E A AD AAA AE EE 
A E E M aee ERE 29, 785 0,414 AAA AAA A 
NOW ed AAA O AS AMA. ARE 300 |............ 
OIG. 34 se Sots tunes a as ete cee ele 1 Bs A EE PA 
Philadelphia tere ick ea ee 14, 188 49, 212 61, 088 89, 609 40. 959 
Ban Digo- ou ecce A E sus ue recu A qe RENTE Foe dm NN 
Washington... 1, 834 A A EE 

Total osa este peace 180, 763 186, 507 182, 893 126, 553 107, 411 


WORLD REVIEW 


Pyrites deposits of commercial size have world-wide ee 
and in many important industrial countries, particularly in Europe, 
pyrites constitute the major source of sulfur. World production 
statistics for recent years are shown in the accompanying table. 

From the incomplete information available, it is estimated that 
total world output of pyrites in 1948 increased to approximately 
9,000,000 metric tons. 

Australia.—Plans for the erection of sulfuric acid plants by the 
Zinc Corp., New Broken Hill Consolidated, and Imperial Smelting 
Corp. have been announced? 

It is reported that about ZA 1,500,000 will be spent in an attempt 
to develop the use of some 3,000, 000 tons of pyrites at Mount Morgan 
mines for the production of sulfuric acid.” 

Canada.—Two major Canadian conipanies are showing active 
interest in the sulfur business. The International Nickel Co. of 
Canada, Ltd., proposes to recover liquid sulfur dioxide as a byproduct 
of its smelter operations, and Noranda Mines, Ltd., carried on plant- 

* Chemistry and Industry (London), No. 6, Feb. 7, 1948, 


. 95. 
iudi Kan Mining and Engineering Journal, Australian Pyrites Plan: Vol. 59, Part 1, No. 2892, July 
e 1948, p. 596. 


1195 


SULFUR AND PYRITES 


"18303 ur pepnjoug 193d8qo Jo JOY NV Joyuas Aq 978011789 *o[qe[TeA € J0U BIE £ 
*“19Idego jo Joane 10puos Aq paje *9JBUITISH g 
"p9193s 3877 Staate) 189A JO Ig 2919 popue IBOA [uos 10] ep 10109 uj popnyour der jo 104308 teg 
Aq so1vurso qv[I949 100 918 gien Stage mq ‘sád poonpoud əagy 10 oonpoud 
*Á[uo 9uoz qsrtug » puso] pus ‘uel opt "Zänn YY a “ump39g ‘PISH $9y13unoo 02 UOPIPPL ug y 
000 *008 “E 000 *009 y 000 A "E mats A unnm "777 [BIOL 
l^ ei 189 2 DUM rere E OR BIAB[SOIN X 
$ 2 (e) De — ën A AA AO 4en3n1/ 
ESS FGE FST ‘PEL Z19 ‘22s GE e a a setae rc -$9]819 pau 
(s) 6£F Ez A To« PE Lo rcli Ait cata ic dac urop3upy Dot) 
(e) (e) 000'000: [777 e EE + 8:94 
Go ‘ST 999 ‘SE 1¥6 “El LIE ey 5 metto ry tn BLY ynog Jo uoun 
e Wm es 2 LT Ee ek A LO e E eS SS Es (s) (dk E DM e Aoyan L 
OOF Iz OOF | (e) A KS Q dac ob drin oic! cni esun, L 
MO) y86 “193 SH ‘FS 7. o4 NEM Es UIPIMS 
00% 69F z 094 ‘68S (FE 'SPT 'I "wi: A d pue A RA P Ung wird; cw uredg 
009 ‘e E GOP ‘EE 006 ‘OT "NI ll ci ele Saha teg teh vropoqy UL9YINOS 
4 ) (e) (e) Dogg | [i966 a mcr vruguimnt 
009 ‘EEZ z 196 ‘OLI 097 “193 EE, Ieee a Sri ee eee ase eases [v3n3104 
(e Ki £S8 ‘ve Ewe, ci dd li puto 4 
SOF LPG 686 ‘OFF EE, Bee ee EE AUMION] 
e? +90 29 OFT ‘Eg UTE. 7 E SECHER ES 2310 N 
OPE Get 0S2 ‘BIT 9 SIS ZIG s Af 7 MN E e RA A Mi tme Een urder 
002 '9FE z Tre “SOL 620 ‘OSE EE, `. ` Të A E WEE E eer = [Vi] 
008 "ir ors Y 909 ‘STI GO EE. A qoe 999917) 
SPZ “EST a 000 “EZ » 161 “921 at: | pee EE e Zugmian 
000 ‘89 z SFI ‘SOL cuo ‘29 DUMP NN A AS "oou 
(s) 0%£ ‘OIL 187 rt BET: o PERA erg iade eer S purju 
00€ ‘Iz EES (e) ig AS SIXUAO[SO1[022;) 
PIF ‘OST 189 ‘TOT ISS ‘98% Hs Se, Emtee 2 hans (Sj10dX9) Sn1d 47) 
00€ oi (s) D Re > A EE gut? 
DO ‘6L 989 '90€ 00€ "UE oA A A tege gpug? 
(e) Ub AO E EE is zug 
cy6 ‘Z 081 7 (e) DR: ` ` Jee EE e 811350 y 
186 ‘ST [49 ‘29 (e) RES do A BITBIISNY u19]89 M 
LIZ 'Cc £Is Up 00€ CZ a BIUBLIS L 
(s) al^ — [esser Eege e uei ie dme te Motos aues SIB M INOS MIN 
A eens Y 
820 '91 GK TKI d 087 “67 oez ‘Iz pipi — tee BLOB] y 
juo1uoo qpa 3197109 10319M juo1uoa Turo 
injymg Soup iuj[ng 83015) inj[ng Sau 
¡ Á1JUNOJ) 
Stol WA Stel S£61 


[Swoqoy 9uppueg Aq popduo) 


SUO} 9113901 Ul 'SP-CHEI PUV BEGI ;'seugunoo fq '(seyu£d snoeidno 3urpn[out) seyriád jo uorjonpold pom 


Digitized by Google 


1196 MINERALS YEARBOOK, 1948 


scale tests of a method of recovering elemental sulfur from pyrites. 
If successful, these sources are capable of eventually making Canada 
self-sufficient in sulfur.!! 

Finland.—Sulfur for Finland’s domestic consumption is obtained as 
a flotation pyrite byproduct of the copper-zinc ore from the Outo- 
kumpu field. Recovery commonly exceeds 100,000 tons a year.” ` 

France.—The three principal deposits of pyrites in France are said 
to be at Saint-Bel, near Lyons, Chizeuil in Saone-et-Loire, and Soulier 
at Ales Aubenas and Privas. French industry is said to be hampered 
by lack of sulfur minerals. Its domestic sources of sulfur and pyrites 
are too small to supply the need and some interest has been shown in 
byproduct sulfur from coal and in gypsum." 

Germany.—It was reported that production of pyrites in the 
British and American zones of Germany was to be increased to about 
360,000 tons per year, which compares with an estimated requirement 
of 930,000.* Apparently this production goal was attained in 1948. 
During the war the Meggan mine in the British zone produced as 
much as a million tons of pyrite per year. 

An electrolytic method of recovering zinc from pyrite cinders has 
been used in Germany. The process simultaneously produces free 
chlorine.” 

Greece.—In 1947 the Kassandra mine supplied 47,264 tons of 
pyrite and the Ermioni mine 11,261 tons. Exports totaled 20,416 
metric tons, valued at £2.0.8 per ton.'® 

Rumania.—A decline in pyrite production in Rumania is indicated 
by a report that the first-quarter output in 1948 totaled 4,012 tons as 
compared with 12,363 in the first quarter of 1947." 

Spain.— The export trade of the Spanish pyrites industry improved 
in 1948. Exports went chiefly to Belgium, Bizonal Germany, Nether- 
lands, and the United Kingdom. 

Resumption of shipments of Spanish pyrites to France in exchange 
for phosphates was reported.” 

Spanish pyrites appears to have some price advantage in the Euro- 
pean market as one trade report indicated the Spanish price to be 40 
shillings per ton as compared to 70-80 shillings for Italian.’® 

Production of pyrites has been limited by want of replacement parts, 
oil, and general supplies needed for operations. 

Union of South Africa.—Although some domestic pyrites are used 
in manufacturing sulfuric acid in South Africa, the country still 
depends in part upon imported sulfur. To improve their techniques 
and increase the degree of self-sufficiency, investigations were in 
progress of methods of flash-roasting pyrites.?? 


11 iy Northern Miner (Toronto), Broadening Market for Mines Output: Vol. 34, No. 11, June 3, 1948, 


pp. 1-3. 
12 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 4, April 1948, p. 46. 
13 Chemical and Engincering News, French Sulfur Supplies: Vol. 26, No. 1, Jan. 5, 1948, p. 61. 
M Chemical Age (London), vol. 59, No. 1514, July 17, 1948, p. 97. 
18 Mining Journal (London), Pure Zinc from Pyrites Cinders: Vol. 230, No. 5868, Feb. 7, 1948, p. 101. 
16 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 5, May 1948, p. 47. 
17 Oil, Paint and Drug Reporter, vol. 154, No. 18, Nov. 1, 1945, p. 65. 
1 Chemical Age (London), vol. 58, No, 1497, Mar. 20, 1948, p. 413. 
19 Mining World, vol. 10, No. 6, May 1918, p. 23. 
20 Mining and Industrial Magazine of South Africa, vol. 38, No. 6, June 1948, pp. 357, 359. 


Tale and Pyrophyllite 


By BERTRAND L. JOHNSON anp F. M. BARSIGIAN 


GENERAL SUMMARY 


INE production of talc, pyrophyllite, and ground soapstone 
made & new high record in 1948, according to reports by pro- 
ducers. All-time records were also made in both total quantity 
and value of these commodities sold or used. (See fig. 1.) Total 
imports were slightly higher in quantity in 1948 than in 1947, and 
considerably higher in value. Exports of “talc, steatite, soapstone, 
and pyrophyllite, crude and ground" decreased slightly in quantity 
and increased slightly in value; but the exports of “powders—talcum 
(in packages), face, and compact” were cut sharply in value, dropping 
from $4,681,964 in 1947 to $2,661,132 in 1948. 
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FIGURE 1.—Sales of domestic tale, pyrophyllite, and ground soapstone, 1934-48, 


1 Including data on ground soapstone, 
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Salient statistics of the talc, pyrophyllite, and ground-soapstone industries in 
the United States, 1947-48 


1947 1948 


Bhort tons Value Short tons Value 


rz bd d 


Minced A eon Gaeta See wad cd lutten 516, 453 (3) 528, 543 (y) 
Used by producers. nar 470, 478 (2) 481, 424 a) 
Sold by producers: 
Crudo a 47, 925 $389, 535 49, 124 Lage 1% 
Sawed and manufactured. ......................... 1, 018 239, 407 920 227.43 
Ground BEE EE 467, 151 7,053, 539 468, 702 7, 629, 2: 
'Total sales EE 516, 094 7, 682, 481 518, 746 8, 26.5. 365 
Imports for consumption: ? 
Crude and unground steatite and French chalk.... 48 1, 962 85 4,3: 
Cut and sweet eet seth pee See 27 8,235 98 29. 131 
Ground, washed, or pulverized..................... 17, 629 414, 726 18,194 454. 537 
Total EES Eeer, 17,704 424, 923 18, 377 518, 825 
Exports: 
Talc, steatite, soapstone, and pyrophyllite, crude 
and ground iia rote bios: qe 17, 557 429. 803 16, 327 432. 17% 
Powders—talcum (in packages), face, and compact. (?) 4, 252, 161 (3) 2, 22%, 93€ 
Total er EE as 4,681,964 |............ 2, 661,132 


1 Includes pinite. 

3 Figure not available, 

3 Exclusive of “Manufactures, n. s. p. f., except toilet preparations," as follows: 1947: $13,525; 1948: $14,772. 
Quantities not available. 


Pyrophyllite (a hydrous aluminum silicate) is included with talc 
(& hydrous magnesium silicate) in this chapter because of its resem- 
blance to talc in certain physical properties and because it is inter- 
changeable with talc in some uses, although certain specialized uses 
for pyrophyllite have been developed in recent years. Statistical 
details on the mining and sales of pyrophyllite, given before the 1947 
chapter in footnotes to various tables are shown in tabular form in 
the 1947 and the 1948 talc chapters. 

Eleven States reported sales of talc, pyrophyllite, or ground soap- 
stone in 1948. "The greater part of the total sales was made in the 
Eastern States. 

Pyrophyllite recently discovered (1947) in the South Mountain area 
of Pennsylvania has been described in recent articles? The deposit 
is at Gargol in Adams County on the eastern flank of the broad South 
Mountain uplift in pre-Cambrian volcanic rocks (aporhyolites), ex- 

osed at the surface by erosion cutting into the core of the South 

ountain anticline. The deposit appears to strike northeasterly 
for at least 450 feet and to dip steeply southeast. It is at least 75 
feet wide. The deposit appears to have been formed through the 
replacement of the acid volcanic rocks by hot ascending waters. 
Diamond drilling is being carried on to appraise the volume and qual- 
ity of the pyrophyllite deposit. Preliminary tests have proved that 

3 Stephenson, R. C., Occurrence of Pyrophyllite in Adams County, Pennsylvania: Paper read at Am. 
e dus TA Eng. meeting in New York, Feb. 15-19, 1948; abs. in Rock Products, vol. 51, No. 4, 


Stephenson, R. C., Pyrophyllite Discovery Adds New Mineral Resource: Pennsylvania Dept. of Internal 
Affairs Bull., Harrisburg, Pa., vol. 16, No. 3, February 1948, pp. 3-5. 
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material from the Gargol deposit is comparable to North Carolina 

yrophyllite. The large areal extent of the aporhyolite rocks of the 
South Mountain region suggest that there may be additional pyrophy]l- 
lite reserves of possible commercial value. 

Maps of the Watertown talc mine, Moretown, Vt., were released, as 
Strategic Minerals Investigations Preliminary Maps 3-225, by the 
Geological Survey in September 1948. These maps, resulting from 
surveys in 1944 and 1945, include a geologic surface map, underground 
maps, and structure sections. 

A description of steatite-grade talc deposits in California was pub- 
lished early in 1948? Steatite is known to occur in California in 
many places, especially in Inyo County. Studies of the deposits 
showed that steatite is not invariably formed by the hydrothermal 
alteration of dolomite, although this applies to the Talc City deposit. 
Some other steatite deposits have resulted from hydrothermal altera- 
tion of a silica rock resembling quartzite. Talc samples have been 
obtained from occurrences in altered granite, altered andesite, altered 
limestone, and altered phyllite. 

A brief illustrated description * of the Gerhardt Pron deposit, 
about 4 miles west of Staley, Randolph County, N. C., appeared late 
in 1948. The original 200-foot-high pyrophyllite knob has been 
mined away on one side. The open pit at the base of the cliff is 
reached by a deeply cut and tunneled road. The pyrophyllite occurs 
as massive, as flake, and as very fine radiating fibrous masses, usually 
white to buff, but in places green or stained brown or red by iron 


oxides. 
PRODUCTION AND SALES 


The quantity of domestic talc, pyrophyllite, and ground soapstone 
sold or used in 1948 was slightly greater than in 1947, according to 
reports of the producers to the Bureau of Mines. This output— 
518,746 short tons—was & new record. "The total value of $8,265,363 
was over one-half million dollars greater than in 1947 and again 
reached an all-time high. The average value per ton rose from 
$14.89 in 1947 to $15.93, an increase of over $1 per ton. 


Talc, pyrophyllite,! and ground soapstone sold by producers in the United States, 
1944—48, by classes 


Crude ! Sawed and manufactured 
Year Value at shipping point Value at shipping point 
Short tons |———————— Short tons 
Total Average Total Average 
A 45, 654 $514, 176 $11.27 938 $223, 024 $238. 72 
EE, A cue E es 35, 979 367, 488 10. 21 733 182, 904 249. 53 
Er o rd 36, 963 348, 484 9. 43 756 227, 151 301.26 
E Er EE aes 47, 925 389, 535 8.13 1,018 239, 407 235.17 
ERR oe gated 49, 124 408, 186 8.31 920 227, 963 247.79 


See footnote at end of table, 


3 Page, B. M., Some California Tale Deposits of Steatite Grade: Min. and Ind. News, vol. 16, No, 1, 
January 1948, pp. 12-13. 

« King, C. H., The Gerhardt Pyrophyllite Deposit: Rocks and Minerals, vol. 23, Nos. 9-10, September- 
October 1948, pp. 800-801. 
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Talc, pyrophyllite,! and ground soapstone sold by producers in the United States, 
1944-48, by classes—Continued 


Ground Total 
Year Value at shipping point Value at shipping point 
Short tons |————————— — — —| Short tons |—————————————— 
Total Average Total Average 

1904 E 352, 271 | $4,279,062 $12.15 398, 863 | $5,017, 462 $12. 58 
1046 RD Mc 361,672 | 4,856,843 13. A3 398, 384 5, 407, 235 13. 57 
Meder oi Ei ER EET 419,347 | 5,869,109 14. 00 457,066 | 6,445, 344 14.10 
port SOS 467,151 7,053, 539 15.10 516,094 7, 682, 481 14. 89 
IR TG 468, 702 | 7,629,214 16. 28 518,746 | 8,265, 383 15. 93 


! Includes pinite; no sales in 1945-46. 
Pyrophyllite! produced and sold by producers in the United States, 1944-48 


Year 


comes dd md 


Bee 25, 766 


102,152 | 1,313,266 | 107,327 


! Exclusive of pinite. 


Sales by States.—In 1948 New York was still the leading producing 
State by & considerable margin, with North Carolina in second place 
and California third. Sales of each of these leading States and 
Georgia reached new levels. Sales of pyrophyllite, most of which 
comes from North Carolina, increased in 1948. 


Talc, pyrophyllite, and ground soapstone, sold by producers in the United States, 
1947-48, by States 


1947 1948 
State KEE 
Short tons Value Short tons Value 
Calo lA as rr tie 91,537 | $1, 595, 422 98,681 | $1,773, 764 
Georgia..._...-..-...-------2--.-- O e 49, 441 673, 251 53, 602 624, 694 
Maryland, Pennsylvania, and Virginia.. ............... 47,111 401, 599 1 40, 276 1341. 875 
Nevada? e EE ER? 9, 767 175, 489 8, 019 107, 730 
New YO ooo oa daros (3) (3) 119. 716 2, 613, 935 
North Carolina. _._... 02-222 97, 484 | 1, 186, 463 104, 052 1, 485, 691 
äerer EE 77, 327 209, 7 70, 922 1,014, 718 
Other States 4_._...- eee 143, 427 | 2, 650, 553 23, 478 332, 956 
LOL e eaa 516,094 | 7,682, 481 518, 746 8, 265, 363 


! Pennsylvania reported no sales in 1948, 

2 Includes pinite. 

* Included with “Other States”; Bureau of Mines not at liberty to publish figure. 
* Montana, New York (1947 only), Texas, and Washington, 


CONSUMPTION AND USES 


Five industries—paint, ceramics, rubber, insecticides, and roofing— 
consumed 80 percent of the sales of domestically produced talc, 
pyrophyllite, and ground soapstone in 1948, according to reports from 


ee Dr mn e a 
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the producers. Increases were reported in the ceramics, insecticides, 
and paper industries. The paint industry was the leading consumer 
by a narrow margin—ceramic use was almost as great. Each took 
21 percent of the total. The insecticides, rubber, and roofing in- 
dustries were in close competition for third place. 


Talc, pyrophyllite, and ground soapstone sold by producers in the United States, 
1947-48, by uses ! 


1947 1948 
ES S P J P 

ercent ercent 

Short tons of total Short tons of total 
SA LEE 112, 101 22 108. 505 21 
A AMAIA AA e 94,755 18 107, 907 21 
IA tee e 71,840 14 66, 226 13 
TOSCA AAA sti 06, 952 13 72.740 14 
¿al A SE dE rei UE 63, 515 12 54, 090 11 
A A EE EE 31,77 6 32, 430 6 
Toilet pDrepara long... 13, 147 3 7,431 1 
Foundry TACOS. ir di A ita 7, 496 1 6, 764 1 

Cravons......... EES 603 (1) 400 (5 

DA RS 36, 120 7 37,005 7 
UA A A ese Gc A 17,763 4 23. 358 5 
RE A ED SE fb ae 516, 094 100 518, 746 100 


! Partly estimated. Includes pinite. 
? Less than 0.5 percent. 
3 Refractory, textile, asplialt flller, plaster, plastics, and miscellaneous other uses. 


PRICES 


Prices of ground talc per ton, carlots, bags, f. o. b. works, quoted 
by the Oil, Paint and Drug Reporter showed little change throughout 
1948. "These prices for weeks near the beginning, midyear, and end 
of the year are shown in the following table. 


Ground talc prices in 1948, carlots, bags, tons 
[Oil, Paínt and Drug Reporter] 


Class Jan. 5 May 31 Dec. 27 
Domestic, f. o. b. works: 
Ordinary: 
A AA bts eae oes $22. 00-$30. 00 $22. 00-$30. 00 $22. 00- $30. 00 
New- LOIR EE 21. 00 21. 00 21. 00 
Vermont ira iia SE v c Rau dei 14. 00 14. 00 14. 00 
Fibrous (New York): 
Elte eer 24. 00 24. 00 24. 00 
325 mesh: 
88.95-99.95 percent. ........... 2. llc ll... 21. 00 21. 00 21. 00 
98-99.5 percent.. 2. l.l l.l. 25. 00 23. 00- 28. 00 23. 00- 28. 00 
Imported (Canadian)... 35. 00- 45. 00 35. 00- 45. 00 35. 00- 45.00 


Prices for pyrophyllite, bulk, carlots, mines, according to Oil, Paint 
and Drug Reporter, remained as follows throughout the year: 


Standard: 
200 Mea e il EL D ACE LA DL Sera $11. 00-$11. 50 
SEI E EE 12. 00 
329 INES A IN IN A A ala 14. 00 
NO LN nj sees ele eo Bears ia hee eS 9. 50 
Insecticite grade: 200 mesb oo. 9. 00— 10. 00 


Rubber grade: Fetter Eieren soles ee de 7. 00 
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FOREIGN TRADE * 


Imports.—Increases occurred in 1948 over 1947 in both total 
quantity and value of “Talc, steatite or soapstone, and French chalk” 
imported for consumption in the United States—673 tons in quantity 
and $93,902 in value. As usual by far the greater part of the imports 
was the “ground, washed, powdered, or pulverized” material. The 
value of the imports of “Manufactures, n. s. p. f. except toilet prepara- 
tions" increased in 1948 a little more than $1,000 over 1947; the 
greater part of this material came from China. Italy was the princi- 

al source of the ground material, with Canada in second place and 
rance third. (See fig. 2.) 


THOUSANOS OF SHORT TONS 


FIGURE 2.—Talc, steatite or soapstone, and French chalk imported for consumption in the United States, 
1944-48, by principal countries. 


Talc, steatite or soapstone, and French chalk imported for consumption in the 
United States, by classes, 1944-48 


[U. S. Department of Commerce] 


Ground, washed, 


: powdered, or 
nd um pulverized, ex- Cut and sawed 
cept toilet 


tons tons tons 
1944....... 696 | $60, 137 7,650 | $88, 207 132 | $20,639 
1945....... 385 20, 980 6,192 63, 260 122 17,618 
1946....... 8 530 18,407 | 394,881 Y 4,856 
1947....... 48 1, 962 17, 629 414, 726 27 8, 235 
1948....... 85 4, 835 18, 194 484,857 98 29, 133 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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Talo, steatite or soapstone, and French chalk imported for consumption in the 
United States, by classes and by countries, 1947-48 


[U. 8. Department of Commerce] 
Ground, washed, Manufac- 
Crude and un- | Powdered, or Total unmanv- | tures, 
ground anes Peri Cut and sawed factured n. s. p. f. 
Country preparations 
Short Short 
tons Value tons Value 
1947 
Belgium-Luxembourg.....|........]........ 101 | $1,364 
Canada................... 30 $285 | 5,261 | 59,168 
Lë TT A Ense be Rura (!) 334 
ERgYDt...-—— eom 3 170.1. A eee ag esce 
o inl scc sess 1,500 | 32, 545 
IN ARA A IA A A AAA EA IO AA 
A PES 11 1, 336 480 | 13,352 
e dos AO ic 10, 287 |307, 963 
Union of South Africa.... 4 171 12: AA EEN insects 
United-Kingdom..-.— |. AE eese E O EE DEE, BEE 
TOM 48 1,962 | 17,629 |414, 726 
ZE rM n MQ—À—à| Po sO SQ" B Hà, ed 
1948 
Belgium-Luxembourg.....|........|........ 98 | 1,365 
Canada................... 45 518 5,165 | 64,030 
Ching Ee E wc LOU cM Rec Raven. PAE REINES 
OGY EE 4 Ook, EE AAA doe resi 
Lg EE (1) 5| 1,146 | 19,345 
Hong Kong. Inc E, A Ge E DE, RE PA 
TEE 28 3, 447 53 1, 441 
A ce EE 11, 732 |398, 676 
Panama, Republic of.....|........]........]........ |. ----...]- ------. A PE ]---..-.- 
Switzerland............... 2 v^ vb Mee IMS odor net 
Union of South Africa.... 6 v. OPI USER e En 
United Kingdom....._.._]........]......__]-_..----|--------|--------|--------]--------|-------- 
Tota 2 ize 85 | 4,835 | 18,194 |484, 857 
1 Less than 1 ton. 


Exports.—The quantity of “Talc, steatite, soapstone, and pyro- 
phyllite, crude and ground” exported from the United States in 1948 
dropped over 1,000 tons from the 1947 record. The value of these 
exports increased, however, over $2,000 to $432,176, a new record. 
The value of the exports of '*Powders—talcum (in packages), face and 
ompad decreased about 2 million dollars, nearly half of the 1947 
value. 


Talc, pyrophyllite, and talcum powders exported from the United States, 1944-48 


[U. 8. Department of Commerce) 


Talc, steatite, soapstone, | Powders— 


and pyropnsdite crude IU E 
and groun packages), 
Year face and com. 
pact (value) 
Short tons 
Un lado 10, 709 $1, 328, 890 
LEE 11,314 2, 276, 758 
1048. A AAA A PO 16, 373 3, 517, 827 
104]... A ISO EN ee ea 1 17, 557 4, 252, 161 
1948. A A II A ee O eS 16, 327 2, 228, 956 


1 Excludes 599 short tons, valued at $30,589, sent to Japan under the Army Civilian Supply Program. 
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Tariff —The import duties on talc—both those set by the act of 
1930 and those which became effective in 1948 are given in the 
following table. 


United States import duties on talc 


Description , Act of 1930 mo EES 


— 


Tale, steatite or soapstone, and French chalk: 
Crude and onproumd. c Llc i. uL. YU cent per pound......... ¥% cent per pound. 
Ground, washed, powdered, or pulverized 
(except toilet preparations): 


Bann (TAL SB eege ege 35 percent ad valorem..... 35 percent ad valorem. 
ther: 
Valued at not more than $14 per ton.|.... do..................... 10 percent ad valorem. 
Valued at more than $14 per ton.....|..... Dr EE 35 percent ad valorem. 
Cut or sawed, or in blanks, crayons, cubes, 
disks, or other forms... .................... l cent per pound.......... 1 cent per pound. 


Manufactures (except toilet preparations) of 
which talc, steatite, or soapstone, or French 
chalk is the component material of chief 
value, wholly or partly finished and 


n. s. p.f.: 
If not decorated. o coco 35 percent ad valorem..... 1744 percent ad valorem. 
If decorated. .......... LLL. LLL ee 45 percent ad valorem..... 22% percent ad valorem. 


Importers of high-grade talc valued at more than $14 & ton asked 
late in 1948 that tariffs on this product be removed because they report 
that it does not compete with &ny domestic product. "The chief 
supplier of high-grade talc to this country is said to be Italy; it is 
stated that 95 percent of all the Italian talc imported is used for the 

roduction of cosmetics and baby powder, and the remaining 5 percent 
is reported to be used in the rubber-thread industry, where no substi- 
tute has been found for the unique “slip” of Italian talc.* 


TECHNOLOGY 


Numerous articles on the technology of talc have been published 
recently.? 


* Oil, Paint and Drug Reporter, Tale Importers Ask Reduction: Vol. 154, No. 24, Dec. 13, 1948, p. 61. 

Te ora Cledo, aud Curtis, R. W., Printed Circuit Techniques: Nat. Bureau of Standards Ciro. 48. 
, 43 pp. 

Industrial Bulletin of Arthur D. Little, Inc., Printed Circuits: No. 240, February 1948, p. 4. 

Gebler, K. A., P:O; Glazes for Steatite: Ceram. Ind., vol. 51, No. 5, November 1948, p. 104. 

Davis, H. M., Science Manufactures Minerals in a Lab.: Washington Daily News, city ed., Feb. 2, 1948, 

.20. Discusses manufacture of tale by Drs. N. L. Bowen and O. F. Tuttle at the Carnegie Geophysical 

aboratory, Washington, D. C. 

Chemical Engineering, Electrica] Porcelain: Vol. 55, No. 7, July 1948, pp. 129-130. 

American Ceramic Society, Committee on Classification and Nomenclature of the White Wares Division: 
Properties of Whiteware Products: Bull. Am. Ceram. Soc., vol, 27, No. 7, July 15, 1948, pp. 272-273. 

Hausner, H. H., and Gunzenhauser, A., Steatite Becomes a Major Ceramic with a Big Future: Ceram. 
Ind., vol. 51, No. 1, July 1948, pp. 76-77, 79, 83; vol. 51, No. 2, August 1948, pp. 74-76; vol. 51, No. 3, Septem- 
ber 1948, pp. 90-91. 
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WORLD REVIEW 


The production of talc, pyrophyllite, and ground soapstone in 
various countries in recent years is shown in the accompanying table. 


World production of talc, pyrophyllite, and soapstone, by countries, in metric 
tons, 1941-48 ! 


[Compiled by Pauline Roberts) 


Country ! 1941 1942 1943 1944 1945 1946 1947 1948 
Argentina................... 1,975 4,770 3,557 3, 421 2, 681 3, 760 (2) (2) 
Australia: 

New South Wales....... 1,153 1, 454 1,814 1, 874 1, 776 1,665 1,181 ) 

South Australia......... 2, 972 2,577 3, 336 3, 930 3,037 3,727 4, 532 3 4, 300 

"gsmialia AA WEEN, GE ER 4 155 DU reco s cun 

Western Australia.......|......... 308 74 266 uva tos 396 216 73 
Ausirid. ies 35, 956 42, 033 57, 639 44, 628 4,470 21, 600 24, 500 47, 300 
Eo OA 31, 417 27, 096 23,735 29,571 24,574 26, 628 24, 230 23, 587 
Chie a ass 2) A 276 935 471 640 1,085 
LB ET EE EN 76,000 | 80,000 (2) (2) (2) (2) 1 1 
ESVDÍ. 1.2 vi rok uui 5, 229 1,875 2.054 4, 265 3, 868 4,760 4,630 5, 521 
Finlund.,,, 2. (2) (2) (2) (2) 75 300 2 1 
France..........-........-.. 64, 188 50, 150 48. 300 26, 720 40, 650 63, 350 73, 116 2 
Germany.................... 12,170 13, 526 (2) (2) 6, 300 13,800 | * 20, 484 | 128, 214 
io A A PRA lus E, EP CH 500 3 500 1,800 
metteg, i fee a Geier 26, 571 45, 327 16, 700 21, 735 22, 872 96, 220 19,857 2) 
Indochina, French........... 370 260 360 A AA A (2) (2) 
Italy a ca rs ls 73,475 80, 462 75,781 38, 019 39, 861 31,000 50, 000 (2) 
A ade ue vara eK (2) (2) (2) (?) (2) 3 116,000 | 166, 446 237, 000 
Ke EE (2) 2) (2) 123 202 490 297 322 
ee NUR A eee (?) 4, 121 (2) 41.211 (2) 35 300 36 700 t 
Madagascar. _.......---.---- CO) 7 39 C) Belg seo (2) 2) 
Newfoundland.............. 1, 580 2, 439 224 711 660 (2) 
New Zealand................ (2) 15 29 A A A EN 
Notrwny, 33,012 | 34,933 | 35,514 | $6,448 | 15,051 (2) 2) 2) 
Rumanta. 3,347 3,052 1, 609 (2) (2) 267 2) 2) 
Bain A A 29,148 | 36,497 | 14,238 | 10,470 | 19,319 | 30,665 | 31,616 | 10 14, 439 
Sweden..................... 5, 233 6, 153 5.335 5,512 7,806 8, 851 9, 796 1 
Union of South Africa....... 2, 458 1, 985 5, 344 2,875 1, 947 3, 680 2, 700 :4, 897 
United Kingdom............ 4,552 2, 231 2,815 2,829 2,170 3, 437 3,379 2 
United States It... 377,722 | 351,952 | 374,546 | 361,841 | 361,406 | 414,641 | 468, 190 470, 596 
TA 8. 2,111 4, 588 1, 985 2, 257 1, 823 1, 818 2,675 2, 984 

Total (estimate)!.._.... 840, 000 | 850,000 | 790,000 | 720,000 | 660,000 | 910,000 | 980, 000 |1, 070, 000 


1 In addition to countries listed, tale or pyrophyllite is reported produced in Brazil, Bulgaria, French 
GE Tanganyika, and U.S. 8. R., but data on production are not available; no 'estimate included 

tota 

2 Data not available; estimate by author of chapter included in total. 

3 Estimate. 

4 United States zone only. 

$ Bizonal area. 

* South Korea only. 

? Less than 1 ton. 

§ Excludes soapstone. 

* Includes steatite as follows—1941: 18,948 tons; 1942: 24,859; 1943: 9,741; 1944: 7,300; 1945: 15,577; 1946: 
19,541; 1947: 20,835; 1948: 14,439. 

10 Excludes tale. 

11 Tale, pyrophyllite, pinite, and ground soapstone sold by producers. 


Canada.—The Canadian talc and soapstone industry in 1947 was 
described as follows: 8 


During 1947 the shipments of tale and soapstone by Canadian. producers 
amounted to 26,709 tons valued at $266,377, compared with 29,353 tons worth 
$303,684 in 1946. The operators in Quebec shipped 13,279 tons of talc and soap- 
stone worth $123,467, and mines in Ontario sold 13, 430 tons, mostly high-grade 
milled talc, valued at '$142, 910. 


8 Deir, A. R., The Tale and Soapstone Industry in Canada, 1947: Canada Dept. Trade and Commerce, 
Dominion Bureau ol Statistics, Mining, Metallurgical, and Chemical Statistics, Ottawa, Canada, 1948, 
pp 
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Imports of talc and soapstone in 1947 amounted to 8,472 tons valued at $196,- 
697, and the exports of talc totaled 5,807 tons worth $68,394. 

The 5 operating firms employed 73 persons, to whom $110,527 were paid in 
salaries and wages. Fuel and electricity cost $22,786 and the expenditure for 
freight and process supplies amounted to $18,904. 

d he Bureau of Mines, Ottawa, has given the following information on the talc 
industry: 

The Quebec talc and soapstone bodies occur in highly metamorphosed basic 
rocks, mainly serpentine and pyroxenite. The talcose material is rather high in 
iron due to the presence of residual chlorite, and there is often considerable car- 
bonate present. It vields a slightly off-color, grey powder. 

In Ontario, output of prime white foliated talc products from the Madoc area 
during the 41 years since operations were commenced is estimated at about 460,000 
tons. Since 1937, Canada Talc, Limited, which operates the adjoining Conley 
and Henderson mines, now combined into a single operation, has been the only 
important producer. The company's new grinding mill, with a capacity of about 
5 tons an hour of finished products, came into operation early in 1945. About 75 
percent of the mill feed is from the Conley mine and 25 percent from the Hender- 
son. Coarse rejects are screened and dedusted for the production of granular 
roofing grades. 

The Madoc tale occurs in a series of closely spaced veins traversing white 
Grenville crystalline dolomite limestone, and varies from coarsely foliated, to 
massive compact material. Tests by the Bureau of Mines, Ottawa, several years 
ago, showed that the carbonate content can be reduced by flotation to below the 
tolerance demanded for even the most exacting uses, including steatite insulators, 
but no commercial use of beneficiation has been made. 

In British Columbia, some ground soapstone for local roofing and building use 
is produced in Vancouver by George M. Richmond and Company, 4190 Blen- 
heim Street, from waste imported from the State of Washington. 

Domestic grey talc suitable for roofing, rubber, and paper use, sold in 1947 for 
$7.50 to $10 a short ton, according to fineness, similar talc from Vermont was 
quoted at $11.50 to $12.50 in bulk. White talc from Madoc, Ontario, continued 
to be quoted at from $8.50 for the coarser, roofing grade, $9.50 to $28 for finer 
mesh sizes, to $44 for minus 400-mesh material. ew York fibrous talc, 325- 
mesh, sold for $18.50 to $20. Imported superfine Italian and French cosmetic 
tales may cost as high as $80 per ton delivered. 

Average value of the ground tale produced in Ontario in 1947 was $10.65 per 
ton, and of the ground material (comprising both talc and soapstone) supplied by 
Quebec, $8.34 per ton. Average value of sawn soapstone furnace blocks was $30 
per ton, or $2.70 per cubic foot, and of talc crayons about $250 per ton, or $1.06 
per gross. Soapstone waste for grinding sold for $2 per ton, f. o. b. mine. Aver- 
age declared unit value of exports of ground talc was $11.60 per ton. 

Under the new Multilateral Trade Agreement, effective January 1, 1948, the 
duty on ground talc exported to the United States was reduced from 17% percent 
to 10 percent ad valorem on material valued at not over $14 a ton. On material 
valued at over $14 a ton, the duty remains at 35 percent. The duty on crude 
material is Y cent a pound,’ whereas cut soapstone or talc in the form of bricks, 
crayons, blanks, etc., is dutiable at 1 cent a pound. Talc, ground or unground, 
enters Canada under the British Preferential tariff at 15 percent: imports from 
the United States are dutiable at 20 percent. 


Additional statistical details are contained in the report as well as 
the names and addresses of the five operating firms in Ontario and 
Quebec. 


, ACORDE to the U. S, Tariff Commission the modified rate on United States imports is now Y cent a 
pound. 
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GENERAL SUMMARY 


ORLD mine output of tin increased 39,000 long tons (34 per- 
We» in 1948 over 1947, a rate of increase exceeded only in 

1936 and 1940. Most of this gain was in Malaya and Indo- 
nesia, where output expanded 66 and 92 percent, respectively. World 
smelter production increased 28,600 tons (23 percent), mostly due to 
the output of Malaya, which resumed its prewar rank as the world's 
leading producer. For the first time since 1943, world consumption, 
though still limited by Combined Tin Committee allocations and 
national controls, was exceeded by production. The International 
Tin Study Group met twice during 1948, continuing its investigation 
of means for stabilization of the tin industry through international 
cooperation as prescribed under the Havana Charter. 

Consumption of tin in 1948 in the United States increased 3 percent 
over 1947; primary tin increased 1 percent and secondary 7 percent. 
The Government retained control of distribution and use of the 
domestic supply for the seventh consecutive year and fixed the price. 
Controls were retained in 1948 chiefly to minimize consumption, 
thereby providing a larger share of the new supply of tin for strategic 
stock-piling. Domestic primary smelter output, virtually all from the 
Government-owned smelter at Texas City, increased 10 percent. 
Secondary production was little changed in 1948 compared to 1947. 
On a tonnage basis pig-tin imports resumed the dominant position 
in the foreign tin trado of the United States in 1948 for the first time 
since 1941. Imports of metal nearly doubled and exceeded the tin 
content of concentrates by nearly a third. Receipts of concentrates 
in terms of metal were, nevertheless, 32 percent greater than in 1947. 
The increase was chiefly from Indonesia and from war-accumulated 
stocks in Thailand. Bolivian imports decreased 3 percent. Domestic 
stocks of pig tin and tin in ore and concentrates at the year's end were 
99,870 long tons, & 19-percent increase over year-end stocks in 1947. 
Most of this increase was in Government stocks, while consumers' 
stocks remained virtually unchanged. The domestic price for grade A 
tin was $0.94 a pound until raised to $1.03 on June 1. The average 
price for grade A was $0.9925 in 1948, the highest on record. 


1207 


1208 MINERALS YEARBOOK, 1948 


Salient statistics of tin in the United States, 1939-43 (average) and 194448 


1939-43 
(average) 1944 1945 1946 1947 1948 

Production— 

From domestic mines.___._ long tons.. 30 A En 1.3 5.8 

From domestic smelters LL... do.... 8. 177 30. 884 40. 475 43. 500 33. 300 36. 73 

From secondary sources. ....... do....| 32, 180 29, 100 31, 400 24, 700 26, 800 26, 200 
Imports for consumption: 

E AAA RESUME don. 74, 891 13, 338 8, 493 15, §20 24, 899 49. 196 

Ore (tin content)... LL... do.... 16, 592 35,548 | 233,479 | 238,138 | 228,365 37, 492 
Exports (domestic and foreign)..... do.... 1, 608 843 882 851 420 91 
Monthly price of Straits tin at New York: 

Highest...........- cents per pound.. 55. 08 70. 00 94.00 103. 00 

TOW OS gereest doin do.... 49. 14 3 52.00 3 52. 00 3 52. 00 70. 00 94 00 

Axvornge cc do... 51. 20 54. 58 "Ti. 04 99. 25 
World mine production........long tons..| ? 183, 300 | 2 100, 800 86, 600 | 286,800 | ? 114, 200 153, 200 


1 Including tin content of ores used direct to make alloys. 
2 Revised figure. 
3 Ceiling pricc. 


GOVERNMENT CONTROLS 


Tin controls were continued during 1948 for the seventh consecutive 
year, mainly to permit the Government to hold consumption to a 
minimum and thereby promote strategic stock piling. Control was 
administered by the Office of Materials Distribution and Office of 
Domestic Commerce, United States Department of Commerce, 
under Conservation Orders M-43 (tin) and M-81 (cans) as embodied 
in the Second War Powers Act as amended.! An amendment to 
M-43 December 31, 1947, amplified restrictions on imports of tin 
and derivatives. Amendments to M-43, effective May 11, announced 
May 7, included stronger control of delivery, use, and small-order 
provisions, simplification of schedules, additional specifications to 
guide tin-plate manufacturers, revision of import-export provision to 
cover all forms of tin, and restriction of tin coating on general pur- 
pose crowns to 0.25 pound per base box whether for domestic or 
export usc. | 

Manufacturers were not permitted to use more tin for cans in 
1948 than in 1947 and were restricted on the type of cans for pack- 
aging certain products. Amendments to M-81 during 1948 were 
issued effective February 29, May 7, and May 18. The amendment 
of February 29 set forth in direction 10 was, in general, to effect 
savings in tin consumption to increase the quantity of metal available 
for stock piling and to improve distribution among and within the 
various groups of can users. The May 7 amendment incorporated 
provisions formerly contained in direction 10. The use of 0.25- 
pound electrolytic tin plate for cans containing soluble coffee and 
2-pound and larger cans of regular coffee was permitted by the May 18 
amendment. 

On December 30, 1948, the Office of Domestic Commerce an- 
nounced that the present tin-conservation program would continue 
essentially unchanged, with M-43 and M-81 in effect through June 
30, 1949. 

1 The Second War Powers Act was amended by act of Feb. 28, 1948 (Public Law 427. 80th Cong.) and 


extended (90 days) until May 31, 1948, and again extended by act of June 4, 1948 (Public Law 606, SUtb 
Cong.). made retroactive to June 1, to June 30, 1949. 
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Purchase of tin metal, ore, and concentrates and pricing were 
SG centered in the Reconstruction Finance Corporation? RFC 
so has authority to improve, develop, maintain, and operate by 
lease or otherwise the Government-owned tin smelter (Longhorn 
smelter) at Texas City, Tex., and to finance research in tin smelting 
and processing. The law requires RFC to submit semiannual reports. 


DOMESTIC PRODUCTION 
MINE OUTPUT 


Domestic mine production of tin was only 5.8 long tons in 1948. 
Virtually the entire production was derived from placer deposits in 
Alaska. The Northern Tin Co. (formerly the Arctic Tin Co.) operat- 
ing a placer on Buck Creek, Seward Peninsula, Alaska, reported treat- 
ing 2,100 cubic yards of material from which 7.5 short tons of cas- 
siterite concentrates, assaying about 70 percent tin, were recovered. 
Cleary Hill Mines Co. recovered a small quantity of tin in the course 
of gold placer mining at the Tofty placer, Hot Springs district, Yukon 
River Basin region, Alaska. About 3,000 pounds of tin concentrates 
were recovered from placer operations by Peggy Keenan on the 
Parrot claims in Pennington County, S. Dak. A small portable 
washing, screening, and jigging plant on the property has been treat- 
ing gravel to recover tin, tungsten, gold, tantalum, and columbium. 
Early in 1948, about 2.5 tons of alluvial tin concentrates originating 
in Alaska were purchased by the Office of Metals Reserve. The year 
of production is not known, but this output has been credited to 
1947. In the program for recovery of other minerals contained in 
ore mined chiefly for molybdenum at Climax, Colo., the Climax 
Molybdenum Corp. expects to obtain some tin. None was produced 
in 1948. 

Reports of investigations made in previous years of the Morelock 
Creek and the Tozimoran Creek? tin placer deposits in the Fort 
Gibbon District, Alaska; * churn drilling at Cape Mountain tin 
placer deposits, Seward Peninsula, Alaska; and sampling methods 
and results at the Sullivan Creek tin placer deposits, Manley Hot 
Springs, Tofty, Alaska, were published by the Bureau of Mines dur- 
ing 1948. 

The Bureau of Mines analyzed a selected group of trench and core 
samples from the outermost pegmatite zone of the old Mateen deposit * 
in the Black Hills, S. Dak., which were found to contain 0.05 percent 
or less of tin. Two additional core samples analyzed by the South 
Dakota State School of Mines and Technology showed 0.45 and 0.25 
percent tin. 

* Public Law 125. 80th Cong., 61 Stat. 190 extended by amendment by Public Law 824, 80th Cong. (ap- 
proved June 29, 1948) to June 30, 1951. 

2 Thomas, Bruce I., and Wright, W. S., Morelock Creck Tin Placer Deposits, Fort Gibbon District, 
Alaska: Bureau of Mines Rept. of Investigations 4322, 1948, 8 pp. 

4 Thomas, Bruce I., and Wright, W. S., Tozimoran Creck Tin Placer Deposits, Fort Gibbon District, 
Alaska: Bureau of Mines Rept. of Investigations 4323, 1948, 11 pp. 

5 Heide, Harold E., and Sanford, Robert S., Cape Mountain Tin Placer Deposits, Seward Peninsula, 
Alaska: Bureau of Mines Rept. of Investigations 4345, 1948, 14 pp. 

$ Thorne, Robert L., and Wright, W. S., Sullivan Creek Tin Placer Deposits, Manley Hot Springs, Tofty. 
Alaska: Bureau of Mines Rept. of Investigations 4346, 1948, 8 pp. 


! Staff of the Minneapolis Branch, Mining Division, Investigation of the Mateen Spodumene Deposit, 
Pennington County, S. Dak.: Bureau of Mines Rept. of Investigations 4339, 1948, p. 17. 
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Mine production of tin (content) in the United States, 1944-48, by States, in 


long tons 
South Oth TON 
out her 
Year Alaska Dakota States ! 
Long tons Value 
A AAA A EA (3) (?) 5.4 $6, 200 
A EE AO lean ee AO E, E aoe 
A EE EE 1:3 AA EEN 1.3 2. 200 
A A —— ———€ 35.8 A DN GER 5.8 12, 780 


1 Comprises California, New Mexico, and North Carolina. 
2 Bureau of Mines not at liberty to publish separately. 
3 A very small quantity from South Dakota ís included with Alaska. 


SMELTER OUTPUT 


Production of refined tin from ores and concentrates smelted in 
the United States was essentially that of the Government-owned 
smelter at Texas City. This smelter (Longhorn smelter) produced 
36,678 long tons of tin in 1948 and 33,292 tons in 1947. As the result 
of experimenting on processes to recover tin from low-grade complex 
tin ores and concentrates, the Vulcan Detinning Co. recovered a 
small tonnage of tin metal. The company annual report for 1948 
contains the following statement: 

During the year work was begun on the construction of a plant for the recovery 
of tin from low-grade tin concentrates by & novel method developed by our 
Research Department after years of experimentation as referred to several times 
in past reports. This plant is expected to have a minimum capacity of twenty- 
five to fifty tons of concentrates per day, depending on the grade, equivalent to 
five tons of metallic tin, and is designed so as to permit ready expansion by the 
addition of multiple units should results so warrant. 

The cost of this plant will be approximately $750,000.00 and working capital 
required to finance the purchase of supplies of concentrates and to carry the 
necessary inventories of tin will be considerable and are expected to employ most 
or all of the funds retained from past earnings. 

During 1948 the Longhorn smelter treated concentrates chiefly 
from Bolivia, Indonesia, and Thailand. The tonnage treated from 
Indonesia tripled, while that from Bolivia decreased both in quantity 
and grade. RFC ore-purchase program discussions have included 
the possibility of obtaining concentrates from Malaya with Economic 
Cooperation Administration assistance. RFC has advised ECA that 
it will purchase up to 16,000 tons of tin contained in concentrates 
from Yunnan and Kwangsi Provinces in connection with the ECA 
China program. Part of the accumulated middling rejects have been 
treated by the smelter; and about 3,600 tons were shipped to the 
Capper Pass smelter, Hull, England, with the return to this country 
of the tin content in the form of high-grade electrolytic tin. Of the 
total tin produced at the Longhorn smelter in 1948, 62 percent was 
3-Star grade; 8 percent, 2-Star-B; 16 percent, 2-Star-C; 7 percent 
2-Star-D, and 7 percent, No-Star-G. In 1947 the percentages of 
total produetion of the various grades were, respectively, 58, 20, 13, 
6, and 3. 

"The Longhorn smelter is operated on a cost-plus-fixed-fee agreement 
by Tin Processing Corp., & subsidiary of N. B. Billiton Maatschappij. 
'The annual fixed fee during the fiscal year ended June 30, 1948, and 
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June 30, 1949, was $200,000. Before June 30, 1947, the annual fee 
was $150,000. 

A contract for constructing a waste acid plant was let to the Chemi- 
cal Construction Corp. on a cost-plus-fixed-fee basis. The estimated 
cost is $2,655,000. Actual plant construction was started during 
October 1948. Preparatory work—access roads, railway spurs, etc.— 
commenced earlier in the year. Progress on plant construction during 
1948 was slow owing chiefly to delays in deliveries of machinery 
and materials, and completion was not expected until the latter part 
of 1949. Water consumption by industrial plants in the Texas Cit 
area has resulted in a marked lowering of the water table. Wells 
have shown much reduced capacity or have failed completely. The 
addition of the waste acid plant will bring an even more acute shortage 
in the water supply. To remedy this, the smelter began changing its 

iping system to permit reuse of water, and REC plans to purchase 
rom the Galveston County Water Co. enough water to make up any 
remaining shortage. The source of this additional water will probably 
be the Brazos River. 

The total cost of the smelting program at Texas City from June 
1940 through June 1948 amounted to $346,821,585, including fixed 
assets ($8,641,688) and the cost of concentrates ($311,433,293) at 
United States port. Total sales to June 30, 1948, amounted to 
$247,716,810. The June 30 inventory of tin was 18,797 long tons and 
77,089 tons of concentrates containing an estimated 24,785 tons of tin. 


Longhorn tin-smelter production, by months, 1942-48, in long tons 


Month 1942 1943 1944 1945 1946 1947 1948 


January....---..-..------------|---------- 2, 611 2,153 | 3,114| 3,812| 3,024 3,172 
February. EAS MERA 2,334 | 2419 | 3,162 | 3,823 | 2,815 2, 800 
Maret ince oc sas ACQUA E 1, 491 2,513 | 3,310 | 3,881 2, 877 2, 602 
PES BEEN 525 | 1055 | 2611 | 3,407 |] 3,891 2, 816 2, 906 
Mar aci 1,246 | 1,032 | 2402] 3,451 3,904 | 3,112 3, 310 
d'Bee 1,663 | 1,498 | 2439 | 3,502 | 3,856] 2,712 3, 651 
CHEN 1,924 | 1,1194 | 2618| 3,518| 3,853 | 2517 3, 509 
August coco cocco 1, 655 1347 | 253| 292| 3202| 223 3. 509 
September. . ..-..-------------- 2,0 2,029 | 2,501 ,323| 3,323 | 2,356 2, 859 
P MEN 2,014 | 2089 | 2,651 3,558 | 3,125 | 3,02 2, 300 
November. . ....-.------------- 2,300 | 2020| 2852] 3,628| 3119| 2759 2, 907 
Deoembet -2-22.12 2,343 | 2037 | 2,97 | 3,676] 3,209 | 3,041 3, 153 

total. 15,696 | 20,727 | 30,619 | 40,591 | 43,468 | 33,202 | 36,678 


SECONDARY TIN 


Secondary tin recovered from all sources totaled 26,900 long tons 
in 1948, an increase of less than 0.5 percent over 1947. However, 
due to increase in price, the value was 28 percent greater than in 1947. 
Detinning plants supplied 12 percent of the total recovered during the 
year. To maintain comparability the quantities shown in the col- 
umns entitled “Tin recovered at detinning plants” in the accom- 
panying table include that recovered from tin-plate clippings and old 
containers only. Detinning plants also recovered 113 long tons from 
other sources. During 1948 a 6-percent increase in tin recovered by 
detinning plants, a 30-percent increase in all types of babbitt, and a 
17-percent increase in solder offset a 15-percent decrease in secondary 
tin in bronze and brass. The tonnage of tin-plate clippings treated 
in 1948 was the largest of record. The industry treated 376,620 
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long tons of tin-plate clippings in 1948—17 percent more than in 
1947 and exceeding by 10 percent the previous peak of 341,075 tons 
used in 1941. The average quantity of tin recovered per long ton 
of tin-plate scrap used declined from 20.65 pounds in 1947 to 18.91 
ounds in 1948. Lower recoveries per unit reflect the treatment of a 
arger tonnage of electrolytic tin plate carrying a much thinner coating 
of tin than hot-dipped tin plate. For additional data concerning the 
secondary tin industry, see Secondary Metals—Nonferrous chapter 
of this volume. 


Secondary tin recovered in the Kéiere States, 1939-43 (average) and 1944-48, in 
ong tons 


Tin ee detinning Tin recovered from all sources 


Year — In alloys Total 
chem- an 
As metal cale Total |As metal chemi 
Long tons Value 
1930-43 (average)........... 4 510 4, 590 4, 740 27, 440 32,180 | $36, 973. £44 
1044. 5l Shr Ss 3,350 310 3, 660 3. 800 25, 300 29, 100 33,892. Ee 
LEE 3, 150 400 3, 550 3, 300 28, 100 31, 400 36, 538, 320 
1046. ...... ee 2, 480 330 2, 810 2, 600 22, 100 24, 700 30, 205. 663 
br AA A eusccceuen 2,720 360 3, 080 2, 900 23, 900 26, 800 46, 848, 175 
1948. sc ll Lec 2, 930 340 3, 270 3, 100 23, 800 26, 900 59, 796, 140 


APPARENT CONSUMPTION 


Apparent consumption, derived by adding net imports of pig tin to 
domestic smelter production, increased 49 percent in 1948 over 1947. 
As changes in consumer, dealer, and Government stocks are not 
taken into account, apparent consumption may vary greatly from 
actual consumption as measured in finished products. . In 1948, it 
was considerably in excess of actual consumption chiefly as a result 
of stock piling by the Government. The accompanying table 
gives the dag for 1939-48. A comparable series for 1910-38 was 
published in Minerals Yearbook, 1939 (p. 680). 


Apparent consumption of tin, 1939-48, in long tons ! 


Eege 67, 997 
A IA 123, 537 
A a ROUEN IN NIE URN ae CRUDUM QNM UP MMC NOTER 141, 618 
EE 42, 512 
E A IN A a 31, 638 
P A A CIA MEAR A IRA IAS ERA ICA 43, 379 
A A ae a 48, 086 
TT MEN AA AA NA NA 58, 144 
Uii ee EE - 57,771 
KEE _ 85,8 


1 Exports of domestic tin are not included in 1939-41. They are included in the figures for 1942-48 and 
are 244, 398, 405, 708, 859, 415, and 78, respectively. 


CONSUMPTION BY USES 


Total domestic consumption of tin was 3 percent more in 1948 
than in 1947 and 17 percent above the 1935-39 average. Primary 
tin use increased only 1 percent, whereas secondary use increased 7 
percent. The consumption of primary tin was 59,863 long tons, the 
greatest since the extraordinary peak of 1941 (103,086 tons), but was 
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4 percent less than the 1935-39 average. Consumption of secondary 
tin in 1948 was 30,925 tons. 

The use pattern was virtually unchanged from 1947. The five 
largest tin-consuming items—tin plate and terneplate, bronze, solder, 
babbitt, and tinning—accounted for 93 percent of the total tin 
consumed in 1947 and 1948. Tin plate and terneplate used more 
than half the total primary tin consumed and 2 percent more than 
in 1947. This was about 470 tons (1 percent) less than in the pre- 
war (1935-39) period, but tin and terneplate output was about 70 
percent greater. The large increase in tin-plate output against a 
En uml. small increase in the use of tin is chiefly due to the 
posse increase in use of electrolytic tin plating, which requires 
ess tin. In 1948, for the first time in history, electrolytic tin-plate 
production exceeded that of hot-dipped. Of the total tin plate 
produced in 1948, electrolytic lines accounted for 51 percent (48 
percent in 1947) and hot-dipped operations accounted for 49 percent 
(52 percent in 1947). Hot-dipped tin plate has been used chiefly 
to make sanitary or packers’ cans (57 percent in 1948), while about 
90 percent of electrolytic has been divided between general] line and 
sanitary cans and also a sizable tonnage for crowns and closures. 
In 1948, electrolytic tin plate used for sanitary cans increased more 
than 10 percent and amounted to about 40 percent of total tin plate 
used for that purpose. The demand for tin mill products for cans 
of all kinds increased 10 percent in 1948. The greatest proportion 
of all cans produced is for the food pack, which use increased 8 
percent. Use for packing nonfood products increased 15 percent. 
Exports of tin cans increased 40 percent. 

Use of primary tin for solder in 1948 was 6 percent greater than 
in 1947 and was exceeded only in 1941. Consumption in babbitt 
decreased for the fourth consecutive year and was 5 percent less in 
1948 than in 1947. Bronze and brass again ranked third in use of 
virgin metal, but consumption was 13 percent less than in 1947. 


Consumption of primary and secondary tin in the United States, 1939-43 (average) 
and 1944-48, in long tons 


1939-43 


(average) 1944 1945 1946 1947 1948 
Stocks on hand Jan. 1 1............... 44, 512 34, 735 27, 391 25, 789 27, 100 25, 743 
Net receipts during year: x 
q A ete eea cose 71, 363 55, 323 54, 663 56, 603 59, 882 62, 119 
Secondary EE 5, 304 2, 536 2, 623 2, 236 2, 836 3 
CA ou o A A E 940 228 312 257 417 681 
BOTAN EEN 23, 701 28, 883 28, 498 26, 057 26, 598 29, 840 
Total recolpts 2 ----- 101, 368 86, 970 86, 096 85, 153 89, 733 95, 644 
RE TEE 145, 880 121, 705 113, 487 110, 942 116, 833 121, 387 
Stocks on hand Dec. 31 !.................. 46, 107 27, 391 25, 789 27, 100 25, 743 27,07 
Total processed during year............... 99, 173 94, 314 87, 098 83, 842 91, 090 94, 317 
Intercompany transactions in scrap....... 2, 590 3, 205 3, 239 2, 091 1, 957 2, 535 
Total consumed in manufacturing.. ...... 96, S83 91, 109 84, 459 81, 751 89, 133 91, 782 
Plant losses 5.3 ascen eo Sg 824 1, 140 876 808 1, 033 994 
Tin content of manufactured products....| 96,059 89, 969 83, 583 80, 943 88, 100 90, 788 
PRM GY A 68,907 | 59,156 | 55,642 | 54,627 | 59,166 59, 863 
Secondary APA 27,152 30, 813 27, 941 26, 316 23, 934 30, 925 


1 8tocks shown exclude tin in transit or in other warehouses on Jan. 1, as follows: 1944, 316 tons; 1945 
1,941 tons; 1946, 1,600 tons; 1947, 1,000 tons; 1948, 940 tons; and 1949, 328 tons, 
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Consumption of tin in United States, 1946-48, by finished products, in long tons 
of contained tin 


Product 


Terneplate.................. 


Bronze and brass. .......... 
SOS ble tubes. .......... 


tal 
Chemicals and miscellane- 


OUS. ........--.--.---.--- 


STOCKS 


Stocks of pig tin and tin in ore were 99,870 long tons at the end of 
1948, or 19 percent more than the 83,672 tons at the beginning of the 
year. In addition, about 12,400 tons (11,710 tons at beginning of year) 
were in process in scrap, and as secondary tin. Stocks of virgin pig 
tin held by consumers were virtually unchanged. Government stocks 
of pig tin increased 41 percent, but tin in ore declined 6 percent. The 
inventory of tin contained in low-grade rejects at the Texas City 
smelter was less than 6,600 tons. At the beginning of 1948, there were 
on hand about 38,000 tons of these rejects, containing over 8,000 tons 
of tin. Defense stocks held by the Navy and Bureau of Federal 
Supply were augmented by the transfer of 24,077 long tons, so that the 
N eee Strategic Stock Pile of pig tin was 36,217 long tons at the 
end of 1948. 


Stocks of virgin pig tin in the United States, Dec. 31, 1944-48, in long tons ! 


1944 1945 
At consumers’ plants ooo 17, 337 14, 102 
At other warehouses and in transit................... 1, 941 1, 600 
Held by jobbers.............. eee 47 69 
Total consumers’ stocks. `... ll. ll. 19, 325 15, 771 
Afloat to United States (estimated)... 2. 1, 800 


Total stocks KEE 21,125 15,771 


1 Excludes Government purchases delivered for stock piling or at Texas City smelter. Also excludes tin 
in process and secondary pig tin. 


Tin prices continued to be set by Government acts in 1948. The 
price changed only once in the United States, when RFC announced 
a new price of $1.03 a pound for grade A tin on June 1. This was a 
9-cent increase per pound over the previous price of 94 cents which 
had been in effect since December 19, 1947. The 1948 average price 
of 99.25 cents per pound was the highest of record and was 27 percent 


X^ 
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above the 1947 average of 77.94 cents. It was almost two-and-a-half 
times what it was before the war. The price of $1.03, however, was 
exceeded in 1918, when the market reached $1.10 a pound for a very 
short period. Brass and bronze ingot makers advanced their prices of 
ingots 1 cent a pound effective June 3, as a direct result of the price 
increase June 1. 

On January 1, 1948, a new tin-plate price became effective at $6.80 
per base box, responding to the 94-cent pig-tin price of December 19, 
1947. Some producers of tin plate reduced prices 10 cents on May 
1, 1948. Asa result of the increase in the tin price to $1.03, the 1949 
price per base box for 1 Po ces hot-dipped tin plate was “raised to 
$7.75 in December 1948. igher tin prices were expected to accel- 
erate the trend in the use e more electrolytic tin plate. Tin-can 
prices (No. 2 sanitary), stable since 1939, rose to $21.63 per thousand, 

in carlots f. o. b. factory, January 2, 1947; to $24.61 on January 2. 
1948; and to $27.29 on January 3, 1949. 


Tin prices, 1925-29 (average), 1939-43 (average), and 1944-48 


1925-29 | 1939-43 


(aver- (aver- 1944 1948 
age) age) 
A verage prices: 
New York: ! 
Straits tín......... cents per pound.. 56. 64 51.20 | 252.00 | 252.00 | 3 54.58 | 77.94 | 99.25 
99.75-percent tin (English refined? 
cents per pound.. (4) 49.97 | § 51.625] 1451. 625 i 98. 692 
eene A dO... 55.90 49.97 | *51.125| *51.125| 053.708| 76.896| 97.562 
Standard tin. £ per long ton..| 254.6 258.9 |%300.0 |5*300.0 |*321.2 ; 548. 1 
NN: cents 1% per pound..| 55.17 46. 97 54.04 | u 54.04 : à 98. 64 

Pie allowed over standard: 

StraitS ooo... £ per long ton.. 5.1 4) (4) (4) 

BOUKS AA do.... 6.9 4) (e » 

English... oie. uc 2 4i do....| —.7 t) 4) 4) 

Price Indexes (1925-29 average=100): 

Straits tin (New York)_.............| 100 91 92 175 
Copper (New York)................ 100 78 80 150 
Lead (New York)-......------. 2. 100 78 87 241 
Nonferrous metals 3... ...... 100 84 87 159 
All commodities 12... ooo... 100 91 106 168 


1 American Metal Market. 

3 Maximum for grade A, 99.8 percent or bigher (includes Straits). 

3 Maximum price for grade A, 52 cents until Nov. 10, 1916; 70 cents thereafter. 

4 Data not available. 

$ Maximum for grade B, 99.75-99.79 percent, and grade C, Cornish rofined. 

$ Maximum for grade D, 99.0-99.74 percent. 

7 Metal Bulletin, London, as compiled by International Tin Research and Development Council. 

* British Government maximum price. 

* British Government maximum. To Sept. 28, £300, thereafter £380 10s. 

1? Conversion of British quotations into American money based upon average rates of exchange recorded 
by Federal Reserve Board. 

11 Official rate; free rate, 53.98. 

13 Based upon price indexes of U. S. Department of Labor. 


In the United Kingdom the price of common tin (99 percent mini- 
mum, up to and under 99.75 percent tin) was RA £9 to £519 

er long ton on January 6, 1948; and £50 to £569 on June 1, 1948. 
The average price was £548 Os. 11d. in 1948. The January 6 price 
change resulted from settlement of the price under the United States- 
Bolivian contract. Coincident with the January increase, the official 
buying price for Nigerian tin concentrates was raised from £477 to 
£485 10s. per ton of tin-in-ore f. a. s. Nigerian port. The buying 

ice for ee tin remained unchanged at £500, at that time. 
motiva April 7, 1948, however, the British Ministry of Supply: an- 
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nounced that the Malayan buying price had been adjusted to £504 
per ton and selling price to £505 10s. from £504, both ex smelter 
Penang and Singapore. The June increase followed discussions be- 
tween a Malayan delegation, the Tin Study Group, the British Co- 
lonial Office, and the Ministry of Supply. With the June price in- 
crease, the price paid for Malayan metal was increased from £504 to 
£554 per ton; and for Nigerian concentrates from £485 10s. to £535 
10s. The selling price of Malayan metal was raised from £505 10s. 
to £555 10s., thus reducing from £4 to 30s. per ton the differential 
between buying and selling price, seemingly to a great extent to 
resolve the dissatisfaction of producers. 

In Canada, bulk purchasing of metal by the Government ceased in 
the fall of 1947, and price controls were suspended May 1948. 


FOREIGN TRADE * 


Imports of pig tin and ore and exports of tin plate are the main 
items in the foreign trade of the United States in tin. Of less im- 
portance has been the foreign trade in tin plate and terneplate scrap, 
circles, strips, waste-waste, miscellaneous tin and manufactures, and 
compounds. Tin contained in the babbitt, solder, type metal, and 
bronze imported and exported is accounted for in the Lead and 
Copper chapters of this volume. Exports of tin cans were 40,824 
short tons in 1948 compared with 29,189 tons in 1947. 

Tin has been one of the principal imports of the United States, rank- 
ing sixth in value among all commodities before the war (1935-39 
average), and eighth in 1948. The relative position of tin in value 
Dos MEDIEN imported (net imports) in 1948 was exceeded only 

old. 

"On & tonnage basis pig-tin imports resumed the dominant position 
in the foreign trade of the United States in tin in 1948 for the first 
time since 1941. Imports of metal increased 98 percent over 1947 and 
exceeded tin content of concentrates by 31 percent. Malaya, with 
nearly 70 percent of the total, was the principal source. Smelting 
plants in Belgium and the Netherlands shipped substantial quantities 
for the first time since 1940. Imports of tin in concentrates increased 
32 percent as compared with 1947, mainly due to a large gain (217 
percent) in receipts from Indonesia. Imports from Thailand, mostly 
from war-accumulated stocks, increased 37 percent. Bolivia, the main 
source, accounting for 54 percent of the total, furnished 3 percent less 
than in 1947. Bolivia has been the source of 73 percent of the tin in 
concentrates imported from 1941 to 1948, inclusive. 

Since 1941 the United States has been the world's principal source 
of tin plate. In 1948, exports of tin plate, etc., decreased slightly 
(1 percent) from the high level attained in 1947. Tin-plate exports 
as such in 1948 were 539,945 long tons against the record high of 
542,274 in 1947 and nearly 3 percent more than the previous high of 
525,377 in 1942. In 1948 ground was lost in the export markets of 
Australia-New Zealand, Canada, and Latin America (chiefly Argen- 
tina, Brazil, and Mexico). A gain of 26 percent recorded in Europe 
was mostly accountable to ECA. In some instances the decline in 
exports was greater than the decline in consumption of tin plate in a 


Figures on imports and exports compiled by M. B. Price, of the Burcau of Mines, from records of the 
U.8. Department of Commerce. 
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particular market. Consumption in Argentina declined 18 percent, 
but United States exports thereto declined 29 percent. Exports of 
tin plate from the United Kingdom to Argentina increased 37 percent 
in 1948. Significantly, consumption in Australia-New Zealand in- 
creased 10 percent, whereas United States exports thereto decreased 
more than a third, but shipments from the United Kingdom were 
nearly double the previous year's. The decline in exports to Canada 
exceeded Canada's decline in consumption. 

According to the American Iron and Steel Institute, producers in 
1948 shipped for export 601,697 short tons (565,817 in 1947) of tin 
plate, of which 508,474 (506,347 in 1947) were hot-dipped and 93,223 
(59,470 in 1947) electrolytic. 

Under the Second Decontrol Act, exports were controlled by fixed 
quotas and Office of International Trade, United States Department 
of Commerce, license, and import purchase of tin was exclusively by 
the Government. Shipments to Canada are exempt from export con- 
trol. Tin ores and concentrates may be imported freely. "The tin- 
plate ode eine program was conducted with assistance of industry 
Tin Plate Advisory Committee. Quarterly tin-plate export alloca- 
tions (excluding Canada) were 514,000 short tons in 1948. 


Foreign trade of the United States in tin concentrates and tin, 1942-48 
[U. 8. Department of Commerce] 


Imports Exports 


Ingots, pigs, bars, etc. 
Concentrates (tin | Bars, blocks, pigs, 


Year content) grain, or granulated 
Domestic Forelgn 

Long Long Long Long 

tons Value tons Value tons Value tone Value 
1942. ............ 28, 933 |1$32, 454, 284 | 26,7 $29, 311, 113 244 $290, 804 165 $229, 512 
¡E 28. 21,857 | ! 24, 954, 251 11,919 13, 081, 756 398 464, 053 1,372 1, 567, 043 
1944........--..- 35, 548 | ! 41, 942, 055 13, 338 15, 049, 200 405 488, 508 438 532, 861 
19145............. 33, 479 | ! 44, 795, 893 8, 493 9, 213, 425 708 890, 661 174 223, 623 
1946..........-.- 1 38,138 | 1 50, 716, 210 15, 520 18, 507, 043 859 1,153, 936 22 31, 939 
1947........-...- 1 28, 365 | 1 42, 576, 966 24, 899 42, 684, 651 415 650. 162 5 9, 887 


1948.........-.-. 37,492 | 72,170,372 | 49,196 | 103, 322, 952 78 163, 423 13 27, 699 


1 Revised figure. 
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E TECHNOLOGY 


The Tin Research Institute released for publication several technical 

..... reports ° on varied subjects relating to tin and its industrial applica- 

tions. The Jones & Laughlin Steel Corp. revealed & magnetic method 

— — for separating sheets of tin plate to prevent feeding "doubles." A 

. magnetic field causes the sheets to repel each other with enough force 

— — to spread them; then an air blast completes separation. Emery 

Industries, Inc., and the Armour Research Foundation of Illinois 

Institute of Technology were developing dimers as substitutes for 
palm oil used in hot dipping practices. 

United States patents issued during 1948 relative to tin include the 


. following: 


. Muskat, Irving E., Method of Treating Tin-Containing Materials: U. S. Patent 
ew 283-4, Jan. 18, 1948. 
bedeff, Yurri E., Recovering Metallic Tin and ci eL Alloy from 
Anon ds Bearing Materials: U. S. Patent 2,436,010, Feb. 17, 1948. 
Vera Y urri E., Recovering Tin from Stannic Chloride: U. S. Patent 2,436,868, 


= 


Mar. 2, 1948. 
eet y Hartmut W., Preparing Potassium Stannate: U. S. Patent 2,436,974, 
ar. 
Taan SC F., Method of Refining Tin Metal: U. S. Patent 2,441,768, May 
18, 1948. 
e Elmer F., Electrodeposition of Tin: U. S. Patent 2,450,794-5, Oct. 5, 
')4 
nert, William S., and Francis ci os for Electrolytically Deter- 
ning the Thickness of Metal SE S. Patent 2,457,234, Dec. 28, 1948, 


rticle was published on methods of determining the weight of 
‘atings on tin plate.” 


Se WORLD REVIEW 
ee INTERNATIONAL TIN STUDY GROUP 


^ntatives of eight major tin-producing and consuming 
met in London in October 1946 and agreed that & study 
dd be established. The International Tin Study Group 
ed at a metting in Brussels in April 1947. A brief report 
tings held by the Study Group through 1948 has been 


uc NN 


: follows: 
meeting of the International Tin Study Group held in Brussels in 
ms of reference for the Group were agreed. he principal features 


of reference are (1) that membership shall be open to all countries 
rested in the production, consumption or trade in tin; (2) that the 
ve the functions of considering possible solutions to any problems 
ich are unlikely to be resolved by the ordinary development of 
¿and (3) that the Group should establish a permanent secretariat. 
oup Meeting was held in Washington in April, 1948. The Group 
orld tin position and agreed to recommend to member-govern- 
ing up of a Working Party to examine the appropriateness and 
of framing an intergovernmental agreement on tin conforming 
| ET an d principles of the Charter of the International Trade 
- i. The meeting of this Working Party was held in The Hague in 


in concerning ar e institute's work and publications can be obtained In the United States from 
h Institute, In West Sixth Ave., Columbus 1, Ohio. 
nzie, H. A., Det rmi tuition of Tin Coating Weights on Tin Plate: Soc. Chem. Ind., September 


national Tin Stud y Group, Statistical Bulletin: Vol. 2, No. 6, June 1949, inside coverage page. 
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nounced that the Malayan buying price had been adjusted to £50i 
per ton and selling price to £505 10s. from £504, both ex smelter 
Penang and Singapore. The June increase followed discussions be 
tween a Malayan delegation, the Tin Study Group, the British Co- 
lonial Office, and the Ministry of Supply. With the June price in- 
crease, the price paid for Malayan metal was increased from £504 to 
£554 per ton; and for Nigerian concentrates from £485 10s. to £535 
10s. The selling price of Malayan metal was raised from £505 10s. 
to £555 10s., thus reducing from £4 to 30s. per ton the differential 
between buying and selling price, seemingly to a great extent to 
resolve the dissatisfaction of producers. 

In Canada, bulk purchasing of metal by the Government ceased in 
the fall of 1947, and price controls were suspended May 1948. 


FOREIGN TRADE ? 


Imports of pig tin and ore and exports of tin plate are the m 
items in the foreign trade of the United States in tin. Of less 
portance has been the foreign trade in tin plate and terneplate < 
circles, strips, waste-waste, miscellaneous tin and manufactur« 
compounds. Tin contained in the babbitt, solder, type mei 
bronze imported and exported is accounted for in the I 
Copper chapters of this volume. Exports of tin cans wc 
short tons in 1948 compared with 29,189 tons in 1947. 

Tin has been one of the principal imports of the United § E 
ing sixth in value among all commodities before the v B 
average), and eighth in 1948. The relative position ol S 
amon minerals imported (net imports) in 1948 was 
by gold. 

On a tonnage basis pig-tin imports resumed the d 
in the foreign trade of the United States in tin in =f 
time since 1941. Imports of metal increased 98 per: > Se 
exceeded tin content of concentrates by 31 perc: ~ 
nearly 70 percent of the total, was the princips > 
plants in Belgium and the Netherlands shipped + = SS 
for the first time since 1940. Imports of tin in: = 
32 percent as compared with 1947, mainly d 

ercent) in receipts from Indonesia. Imports = —. 
e war-accumulated stocks, increased 37 p« E ^s 
source, accounting for 54 percent of the tot: Qo e 
than in 1947. Bolivia has been the source | 
eene pu ies een e Se E 

ince 1941 the United States has beer E s = 
of tin plate. In 1948, exports of tin > a 
(1 percent) from the high level attair = CES E 
as such in 1948 were 539,945 long ' = 
542,274 in 1947 and nearly 3 percer > 
525,377 in 1942. In 1948 ground 
Australia-New Zealand, Canada, > = 
tina, Brazil, and Mexico). A gr 
was mostly accountable to EC - uu NE 
exports was greater than the c = 25 

§ Figures on imports and exports compil So M == ATO 
U. 8. Department of Commerce. RM eS Ss SE 


~> zm - 
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articular market. Consumption in Argentina declined Sg i8, by countries 
but United States exports thereto declined 29 percent. ` ** 
tin plate from the United Kingdom to Argentina Dn". 


in 1948. Significantly, consumption in Australia-\er e * 1948 
creased 10 percent, whereas United States exports the: ` 
more than a third, but shipments from the United ^=- ` dee | Long | vamo 
nearly double the previous year's. The decline n er < 
exceeded Canada's decline in consumption. ` — 104,276 | 2,046 | $4, 463, 205 
According to the American Iron and Steel It 7, — ---------- 6,874 | 15,355, 653 
1948 shipped for export 601,697 short tons (2035; " 4,325,184 | 1,615 | 3,172,982 
plate, of which 508,474 (506,347 in 1947) week 00 ps 
(59,470 in 1947) electrolytic. | 29207,914| 34,176 | 71,389,370 
Under the Second Decontrol Act, exports wee2z7- — :[————————| 843 | 1,899,249 


quotas and Office of International Trade, United zz, ^ 1 | 6,648,718 | 2,978 | 5,591,003 
of Commerce, license, and import purchase of tr sz: 8 | — 335,043 | 520 | 1,100,799 
the Government. Shipments to Canada ue" 899 | 42,684,651 | 49,196 | 103,322, 952 
trol. Tin ores and concentrates may be imper ^^ — ———————————— —— 
plate CR Ee program was conducted wit is-- 

Tin Plate Advisory Committee. Quarterlr == ~ 

tions (excluding Canada) were 514,000 short xi: = plate in various forms, 1944-48, 


Foreign trade of the United States in tin cones 2: * amerce] 


[U. 8. Department of Gen 
A PP 


Terne- 
Imports S Bud plate Tin-plate scrap 
E (exports) (export 
Concentrates (tin | Bars, bois. =x s) Imports | Exports 
Year content) p EIL SS eer 
* ,204 3, 103 161 17, 323 112 
1, 684 12, 215 378 18, 072 433 
4, 030 6, 690 $90 24, 530 141 
Lo y, xr 5,340 21, 209 9| 30,797 1 54 
tons > 3,27 28, 121 27 , 084 1,125 


19014. weenie 1 28, 365 142 576, 955 Au 
1948. ...........- 37,492 | 72100372. SE 


fi 
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Tin ! imported for consumption in the United States, 1946-48, by countries 
[U. 8. Department of Commerce] 


1946 1947 1948 
Country 

aie Value Pong Value Lone Value 
Belgian Congo............ 2. e s erer Ze 627 $730,238 | 4,550 | $8, 104, 276 | 2,046 | $4,463,295 
Belgium-Luxembourg.....................|....---. cM dy MID HRS 6,874 | 15,355,653 
Lei WEREPSEECORINCENE A E EE net ER SS 49 95, 279 
CRMs ee A UT dus qd 984 1,210,129 | 2,639 | 4,323,184 1, 615 3, 172, 082 
Indonesia---~---------------------------- 5,409 | 6,402, 249 EC ICI MEE 
A A A 1:000|' 2.200: 8UU ED MA A E 
Malaya, Federation of... 2,139 | 2,492, 13, 432 | 23, 207, 914| 34,176 | 71,389, 379 
E AAA A A 24 21,215 PI AA A EEN 
IN Otherlands AAA A A IA. A, ere e 843 1, 899, 249 

Portügâl A A 9 10, 517 (2) 66 95 ; 
Wf ICT EE 87 100,906 | 4,031 | 6,648,718 | 2,978 5, 591, 093 
United Kingdom......................... 4,272 | 5,242,800 208 333, 043 520 1, 160, 799 
ed EE 15, 520 | 18, 507, 043 | 24,899 | 42, 684, 651 | 49, 196 | 103, 322, 952 


1 Bars, blocks, pigs, grain, or granulated. 
2 Less than 1 ton. 


Foreign trade in tin plate, taggers tin, and terneplate in various forms, 1944-48, 
in long tons 


[U. 8. Department of Commerce] 


Tin plate, taggers | Tin-plate 


tin, and terne- | circles, Waste- na Tin-plate scrap 
Y ear plate waste tin clippings 
plate and scra 
(exports) | (exports 
Imports | Exports Imports | Exports 

a E 112| 436, 632 3, 103 161 17, 323 112 
ENNER eier Set 147 | 471,080 12, 215 378 18, 072 433 
E AAA nck 298 | 355, 704 6, 690 590 24, 530 141 
19047... eoo eco icuz 585 | 553, 748 21, 209 9 30, 797 1 54 
E: A ae esas eae 184 | 548, 021 28, 121 278 41, 084 1,125 


1 Revised figure. 
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Tin plate, taggers tin, and terneplate (including long ternes) exported from the 
United States, 1947-48, by principal countries 


[U. S. Department of Commerce] 


1947 1948 
Country 

Long tons Value Long tons Value 
Algeria- nc ———————Hrá— 2, 831 $481,019 3, 993 $715, 272 
Argentini- A A A Luc 52, 142 8, 830, 093 37, 055 6, 821, 619 
RT EE 69, 591 10, 854, 731 43, 835 7, 675, 274 
Belgium-Luxembourg...-...................... 18, 299 2, 855, 240 19, 915 3, 643, 193 
Brázll.——— c0 42 dp ee cS Eier 68, 237 10, 783, 982 . 62,490 10, 991, 796 
WT Wee EQ 70, 047 , 081, 802 49, 603 7, 191, 526 
Chile zas eae 9, 537 1, 510, 501 9, 505 1, 773, 240 
E EE 7,780 1, 183, 645 763 871. 993 
Gelee flësseg sie ge 4, 284 675, 869 4, 413 777, 828 
CUDR. A NA A 18, 893 3, 067, 336 20, 237 3, 722, 574 
Tee 6, 993 1, 070, 164 7, 091 1, 274. 786 
o A oteb scart ceeee: 722 125, 589 3, 062 586. 382 
Ri AAA A 7, 289 1, 194, 015 14, 287 2, 737, 300 
o A A EH eur ee 1, 977 300, 4, 768 827, 508 
Hong Keng cional 2, 761 451, 038 2, 669 377, 904 
Ind|8.. 2 20.25: A Aude 1, 714 2806, 884 12, 749 2, 297, 053 
Indochina, French. ..............-. eL clos cuoc 992 139, 628 1, 792 292, 715 
FEST E 2, 476 388, 165 6, 422 1, 137, 526 
Treland: AA ese es cee 802 128, 518 1, 386 285, 774 
EE 11, 175 1, 675, 386 10, 707 1, 820, 420 

JOVAN A E APA 3, 108 95, 
A APA A AAA onesies 1, 884 326, 695 
Madagascar. EE 1, 202 202, 520 2, 361 451, 039 
Malaya, Federation of... 2, 029 282, 701 3, 063 467, 632 
MG@S1C0 A eae n La EAM sess LC 18, 826 2, 856, 987 13, 616 2, 532. 339 
Morocco, French...--..------------------------ ; 1, 263, 832 , 031 1, 585, 541 
Netherlands... eiua ls cee eee ; 4, 843, 337 38, 797 6. 984, 822 
N xu cand. M ———Á— ck 12, 056 1, 860, 494 7, 783 1, 369, 138 
EE 20, 758 2, 953, 828 22. 519 3, 799, 1 
Palestino and Trans-Jordan....-............... 1,133 , 940 1, 382 259, 357 
A CI A 2, 879 450, 977 2, 996 576, 308 
Philippines, Republic Of. . .-------------------- 8, en 1, 169, e 9, 911 1, 687, 467 
Portugal osos cis os 14, 251 3, 658, 221 19, 365 4, 365, 079 
A E AA 32, 783 730 149, 727 
is o AAA es sek 13, 720 2, 162, 632 14, 211 2, 548, 916 
Switzerlahd- 502 ss th se bo ete : 1, 307, 271 13, 367 2, 387, 653 
Toni xs See 1,164 186, 851 185, 097 
'DUFKOV. isc a tos 6, 018 1, 048, 143 10, 077 1, 636, 381 
Union of South Africa-.--.---------------------- , 253 3, 804, 232 32, 780 5, 598, 747 
EEN 676 U0 AOT AAA et 
Uaia? EPSE IR EE 8, 530 1, 427, 029 8, 321 1, 576, 577 
Venezuela.. ---.---———-- -= -2am 3, 020 493, 763 3, 632 6*0, 570 
Other countries... elc eee coe ccce reu us 8, 590 1, 464, 874 8, 400 1, 616, 635 
Tota an 553, 748 86, 917, 802 548, 021 97, 102, 604 


Foreign trade in miscellaneous tin, tin manufactures, and tin compounds, 1944-48 


[U. 8. Department of Commerce] 


Miscellaneous tin and manufactures Tin compounds 
Imports 
AAA: Exports—tin 
Year scrap and other 
a ru. tin Ve E resi- SE Imports Exports 
powder, flitters, ues, and tin alloys, materi g 
metallics, and n. 8. p. f. excepttin. | (Pounds) | (pounds) 
tin manufao | — . |  . ^ | plate scrap 
tures n. s. p. f. (value) 
(value) Pounds Value 
1M4- -------- $3, 682 113, 556 $11, 640 $654, 498 |............ 25, 992 
1946 2 sabina es 1, 403 127, 29 453, 816 25 35, 107 
10405. A ras 5, 208 1, 100 96 482, 733 308 d 
lr KEE 2, 023 3 233, 932 2 27, 334 883, 782 30, 760 1 
18...------------ 18, 327 1, 679, 331 659, 450 1, 710, 273 10, 917 1) 


1 Not separately classified. 2 Revised figure. 
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TECHNOLOGY 


The Tin Research Institute released for publication several technical 
reports ? on varied subjects relating to tin and its industrial applica- 
tions. The Jones & Laughlin Steel Corp. revealed a magnetic method 


for separating sheets of tin plate to prevent feeding “doubles.” A 
magnetic field causes the sheets to repel each other with enough force 
to spread them; then an air blast completes separation. Emery 
Industries, Inc., and the Armour Research Foundation of Illinois 
Institute of Technology were developing dimers as substitutes for 
palm oil used in hot dipping practices. 


United States patents issued during 1948 relative to tin include the 
following: 
Muskat, Irving E., Method of Treating Tin-Containing Materials: U. S. Patent 
2,434,283-4, Jan. 13, 1948. 
Lebedeff, Yurri E., Recovering Metallic Tin and Antimony—Tin Alloy from 
Sb-Sn-As Bearing Materials: U. S. Patent 2,436,010, Feb. 17, 1948. 
ee ee E., Recovering Tin from Stannic Chloride: U. S. Patent 2,436,868, 
ar. 2, 1948. 
Wee ie W., Preparing Potassium Stannate: U. S. Patent 2,436,974, 
ar. 2, 1948. 
Jordan, James F., Method of Refining Tin Metal: U. S. Patent 2,441,768, May 
18, 1948. 
Harris, Elmer F., Electrodeposition of Tin: U. S. Patent 2,450,794-5, Oct. 5, 
1948. 
Herbert, William S., and Francis, H. T., Apparatus for Electrolytically Deter- 
mining the Thickness of Metal Coatings: . S. Patent 2,457,234, Dec. 28, 1948. 


An article was published on methods of determining the weight of 
tin coatings on tin plate.” 


WORLD REVIEW 
INTERNATIONAL TIN STUDY GROUP 


Representatives of eight major tin-producing and consuming 
countries met in London in October 1946 and agreed that a study 
group should be established. The International Tin Study Group 
was organized at a metting in Brussels in April 1947. A brief report 
on the meetings held by the Study Group through 1948 has been 
published as follows:! 


At the first meeting of the International Tin Study Group held in Brussels in 
April, 1947, terms of reference for the Group were agreed. The principal features 
of these terms of reference are (1) that membership shall be open to all countries 
principally interested in the production, consumption or trade in tin; (2) that the 
Group shall have the functions of considering possible solutions to any problems 
or difficulties which are unlikely to be resolved by the ordinary development of 
world trade in tin; and (3) that the Group should establish a permanent secretariat. 

The second Group Meeting was held in Washington in April, 1948. The Group 
reviewed the world tin position and agreed to recommend to member-govern- 
ments the setting up of a Working Party to examine the appropriateness and 
practicability of framing an intergovernmental agreement on tin conforming 
to the general spirit and principles of the Charter of the International Trade 
EH he meeting of this Working Party was held in The Hague in 

une, 1948. 


* Information concerning the institute's work and publications can be obtained in the United States from 
Tin Research Institute, Inc., 429 West Sixth Ave, Columbus 1, Ohio. 
f Ee e E A., Determination of Tin Coating Weights on Tin Plate: Soc. Chem. Ind., September 
pp. 312-319, 
11 International Tin Study Group, Statistical Bulletin: Vol. 2, No. 6, June 1949, inside coverage page. 
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The Group held its third meeting in The Hague on October 25th/29th, 1948. 
55 delegates and advisers were present from the 14 member governments. The 
Group had before it the report of the Working Party. The purport of this 
report was that it would be E and practicable to conclude an inter- 
national tin agreement on the lines set out in the report. The Group modified 
these proposals in certain respects and forwarded to the member-governments a 
recommendation that, after certain preparatory steps have been taken the mem- 
ber-governments should be asked to inform the Secretary whether they would be 
disposed to enter into an agreement on the broad lines proposed, and are willing 
to attend a conference to put the agreement into final form and to conclude it. 
If a sufficient number of affirmative replies is received, the Secretary-General of 
the United Nations will be asked to convene an inter-governmental tin con- 
ference in the spring of 1949. 

A Management Committee supervises the work of the Secretariat. The 
following are represented on that Committee: Belgium, Bolivia, British Colonies, 
France, Netherlands, United Kingdom and United States of America. 

The Secretariat has been established at 7, Carel van Bylandtlaan, The Hague, 
Holland, to which all communications should be addressed. 

The present membership of the Group is: 


Australia France 

Belgium India 

Bolivia Italy 

British Colonies Netherlands 
Canada Thailand 

China United Kingdom 
Czechoslovakia U. S. A. 


WORLD MINE PRODUCTION 


World mine production of tin increased 34 percent in 1948. Of 
the total, Asia supplied 56 percent, South America 25 percent, Africa 
16 percent, and other sources 3 percent. Most of the gain was 

rovided by Malaya and Indonesia. Production in 1948 was 39,000 
ong tons more than 1947—a single year's advance in world output 
exceeded only iu 1936 and 1940, when the increase over the preceding 
year was 44,000 tons aud 69,500 tons, respectively. Production in 
1948 was 94 percent of the 1925-29 average and 89 percent of the 
1935-39 average, but was less than two- hirds of the 1941 peak. The 
estimated world production of 163,000 tons for 1948 by the Statistical 
Committee of the first Tin Study Group meeting in April 1947 was 
not realized by 9,800 long tons. It was revised downward to 150,000 
tons at the second meeting of the group held in Washington in April 
1948, which proved to be underestimated by only 3,200 tons. 


WORLD SMELTER PRODUCTION 


World smelter production increased 23 percent in 1948. Excludin 
strategic stock-pile accumulations, smelter production exceeded worl 
consumption by nearly 19,000 long tons. The Malayan tin-smelting 
plants at Penang and Singapore resumed their prewar rank as the 
world's most important sources of pig tin. Next in rank as important 
smelting centers are the United States, United Kingdom, Netherlands, 
and Belgium. More than half (51 percent) of world smelter output in 
1948 was acquired by the United States. Allocations of tin metal 
to the United States by the Combined Tin Committee amounting to 
42,160 long tons had been acquired before the close of 1948. 
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World mine production of tin (content of ore), by countries, 1939-48, in long tons! 
[Compiled by B. B. Mitchell) 


Country 1939 | 1940 | 1941 | 1942 | 1043 | 1944 | 1945 | 1946 | 1947 | 1948 
North America 
Canada. css len lada 553 347 231| 379| 390 319 309 
e 23 oo ost cee csce ec. 289 345 212 364 426 317 174 262 174 182 
United States_............. Y 49 56 6 6 e] A A 1 6 
Total North America. ... 323 394 297 923 779 553| 553| 652 494 497 
South America: 
entina. noc 1, 655| 1,481 921 998! 1,070 986 974| 2 600 522 278 
Bo ivia (exports) ........... 27, 211| 37, 940| 42, 199| 38, 291| 41, 523| 38, 720/42, 487/37, 619| 33, 266| 37, 336 
BEE A MR ENS Wees 172 154 122 269 272 240 
¿y A A A 47 7 47 75 79 73 64 31 79 74 
Total Soutb America. ....| 28, 913| 39, 403| 43, 167| 39, 364| 42, 844| 39, 933/43, 637138, 519| 34, 139| 37, 923 
Europe: 
Fran OO ARA A, AA eee scc tuer suae cm su 45 
Germany 3................. 285 293 303 547| ?980| 21980|......|...... 3100| 2100 
E AAA 230 197 160 43 35 100 50 120 
Portugal EECH 1,163| 1,538| 1,467| 1,482| 2,073 164 576 352 361 753 
BDball. oscilan cinto 100 103 151 197 441| 1,141 921 303| 2.400 
United Kingdom...........| 1,633| 1,620) 1,509| 1,363| 1,359| 1,289 993 849 802| 1,281 
Total Europe............- 3, 443| 3,860} 3,612) 3,740| 4,769| 2,917¡ 2,745! 2, 222, 1,661| 2,732 
—— o OSS o —À— SSS ESE. — aE. SS Pr —37 
Africa: 
Belgian Congo.............| 7, 140} 12,075] 15, 751] 16, 191] 17, 480] 17, 328117, E 14, 091| 14, 897| 14, 073 
Cameroun neh......... 243 218 220 238 229 163 m 114 126 
Morocco, French. .........- 31 20 26 4 11 9 (Cen 
Nigeria... 9,567| 12, 177, 12, 229| 12, 574| 12, 835| 12, 512 11, 224 10,333 9,133| 9,237 
Portuguese East Africa... 7 6 4 10 6 8 2 2 32 21 
Rhodesia 
Northern... pw 16 10 2 8 6 18 6 E 
S8outhern............... 451 450 231 162 178 123 125 100 117 105 
South-West Africa.......... 156 137 120 116 146 126 180 174 146 111 
Swaziland.................. 114 103 131 113 109 77 53 37 23 20 
Tanganyika (exports) ....... 224 258 247 192 158 1233| 136| 131 90 97 
Uganda (exports) .........- 854 334 802 283 206 281| 215| 206 154 190 
Union of South Africa...... 482 518 463 508 526 505 503 487 485 457 
Total Africa ............. 18,769| 26, 312, 29, 734| 30, 393, 31, 977) 31, 259/29, 660. 25, 690| 25, 174| 24,417 
Asia: 
as au -2-2-2-2 5, 964| 5, 626) 35,000} 2500} 21,000! 23500! 2200 243; 1,818; 1,163 
CHING EEN 15, 000! 11, 500} 12, 000; 2 7, 000| 2 7, 500; 2 3, 000/21, 500) 1, 320| 3 4, 000| 3 4, 800 
Indochina, French.........| 1,467; 1,472] 1,295} 1,029 653 358 EE, AA 30 
Indonesia.................- 27, 803 43, 193|: 61,000} 9,938| 17, 632| 6,753 948| 6, 473| 15, 915) 30, 562 
KC A 1, 473) 1,760 2. 177| 1,894| 1,107 374 56 57 110 120 
Malays rio ot. 46, 827 84, 082¡278,000| 15, 748| 26,000, 9,309| 3, 152| 8, 432| 27, 0286| 44,815 
EEN 15, 637| 17, 116) 15,828| 7,833| 5,840| 3,296| 1,775| 1,056) 1,403| 4, 240 
Total Aa ooo..... 114, 281|164, 749/165, 300| 43, 942| 59, 732| 23, 590| 7, 717/17, 581, 50, 272, 85, 730 
: Australia............- 3,067, 3,501| 3,404 = 2, 635| 2, 547| 2, 282! 2,127) 2,445) 1,874 
World total............... 168, 80 800 718, 300 EE 600 121, 300 142, 700) 100, 800/86, 86, 600 86, 800 SE 200 183, 200 


1 Based partly on the Statistical Bulletin of the International Tin Study Group, The Hague 
3 Estimate by authors of chapter. 

3 Data include Sudetenland, 193948. 

4 Excluding mixed concentrates. 
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World smelter production of tin, by countries, 1989-48, in long tons 
[Compiled by B. B. Mitchell] 


— Ó— | eee | ee | ee |: | | EE | —Ó— | ——MMÓ rd 


709 
3, 656 i 2, 1, 885 


Belgian Congo. .............. 2, 711 11, 818 1 8, 500| ? 4, 210) 13, 588; 3,875 
O A A cd; LL O AOS A A O A E 1, 405, 12, 059, 10, 469 
ET eC EE MEME A RECS. Sets pon NOMEN cod NAE 81 
Cañada. AA PA EE 347 231 379 390 319 309 
¡A AA E 7,677| 3,708| 2,160| 3,268| 1,929| 3,907| 1,606 
Germany. ................... 1,1741 1,020]... |: emer onn 3 
Indochina, French. ..........|.......]..-...- 389 213 14|......- 133 160 
Indonesia. 1 8, 000|! 12, 000} 1 8,000| 1 5001... ....|.-..... 136 
A ee es] IS 1/4 ee 2 6 10 46| 1120 
Japan (preliminary).......... 2 2, 058 759 121 162 190 146 
Malaya, Federation of........ 12, 912| 30, 462| 10, 983} 3,038| 11, 533| 29,318| 49, 707 
Metil EE 90 50 3 395 286 166 263 172 181 
Netherlands..................|! 14,600] 2,967 2 lee |. ----..|]------.]---...- 945| 8,981| 16. 402 
hi e A -MMMM 2 27 80 308|..-....- (5 
Portugal. .------------------- 3, 058 373 182 114 373; 1249 
el EE 121 515; 1,111| 1, 440 703 352 
dE WEE, A PA O E 2,352| 3,535| 1,652 389 141|....... 
Union of South Africa........]......- : 862| 1,150| 1,033 858 601 554 
United Kingdom............. 37, 279| 31, 573| 28, 589| 27, 549| 29, 121| 28, 083! 30, 218 
United States €... ..]......- 39| 16, 168! 21,489] 30, 884| 40, 475| 43, 500| 33, 300, 36, 703 


——— |——S—— |— |———— | —————— | ——— | | Re | ———d ——————— 


Total (estimate)........|181, 000/223, 000 212, 500/109, 100/124, 200, 96, 800| 90, 900| 99, 600/124, 700/153, 300 


1 Estimated by authors of the chapter and in a few instances from Statistical Bulletin of the International 
Tin Study Group. 

1 Exports. 

3 Bizonal area. 

* Exports plus difference between carry-over (on lighters and warrants) at end and beginning of year. 

1 Data not available: estimate by authors of api included in total. 

* Including tin content of ores used direct to make alloys. 


REVIEW BY COUNTRIES 


Bolivia.—Exports of tin in concentrates and ore by Bolivia (37,336 
long tons) in 1948 were 12 percent more than in 1947. The increase 
was chiefly due to higher tin prices, no serious labor disturbances, and 
larger shipments by the Patiño group. Extraordinarily large ship- 
ments were made in December—14 percent larger than the moniki 
average for the peak year 1929. Of the total exported in 1948, the 
United States was the destination of 54 percent, and virtually all of 
the remainder went to the United Kingdom. Argentine imports of 
tin metal in 1948 produced by the Oruro smelter amounted to only 
27 tons. No ores or concentrates were shipped to Argentina, which 
was entitled to receive concentrates containing 8,000 metric tons of 
tin—a large part of Bolivia’s tin production—under the Argentine- 
Bolivian tin contract of March 6, 1948." 

Until a joint Bolivian-Argentine Commission is established for 
handling the various problems connected with the contract, plans for 
delivering tin ore and concentrates to Argentina will not be set. As 
1948 closed, there were reports from La Paz indicating that public 
opinion in Bolivia favored abrogation of the basic 5-year trade pact 
with Argentina which included the tin provision. There was a great 
shortage of dollars in Argentina, making it impossible to carry out 
the agreement. Of significance in the Argentine dollar shortage was 
the inclusion in a trade agreement between Argentina and the United 
Kingdom, signed by representatives of the two governments at Buenos 
Aires on February 12, 1948, of a provision that provided for the British 


12 A translation of the text of the contract was given in American Metal Market, vol 55, No. 53, Mar. 
18, 1948, p. 6. Subsequent agreement on payments was reached on July 26, 1948. 
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Government to accomplish the purchase for Argentine consumption, 
during 1948, through usual trade channels 1,000 metric tons of tin 
and 34,000 tons of tin plate. The tin was to be subject to allocation 
by the Combined Tin Committee, and of the tin plate 26,000 tons was 
to be for the British food pack. 

The 2-year (1948-49) tin contract between the United States 
and the Bolivian tin producers of December 31, 1947, established 
a new base price of 90 cents per pound (the 1947 price was 76 cents) 
for payable tin in concentrates, f. o. b., vessel, South American ports. 
The price is to vary directly with fluctuations in the RFC sellin 
price of grade A tin at New York. Effective June 1, 1948, the RF 
ed its selling basis for grade A 9 cents, following a rise effected 
by the British Ministry of Supply in London. Consequently, a corre- 
sponding increase to 99 cents became available to the Bolivian pro- 
ducers. Under contract terms it was possible for them to obtain 
this higher price on material they delivered to RFC agents in South 
America during March, April, and May. 

Relatively high wage levels and other factors favorable to labor 
kept the mines free for the most part from strife and work stoppages. 
However, late in the year a reorganized local labor union, affiliated 
with the Federacion Sindical de Trabajadores Mineros de Bolivia 
(FSTMB) and an allegedly independent union vied with each other 
for representation of the Catavi miners. There was difficulty on 
the part of both in meeting the Bolivian Labor Law requiring at least 
50 percent representation of the workmen in an industry the union 
is torepresent. Nevertheless, the Government apparently recognized 
both unions. In January 1949 both had submitted petitions for wage 
increases. Mediation boards were set up for each union. 

New export taxes were imposed in Bolivia in 1948, and the 
portion of foreign exchange that miners must sell to Banco Central 
was increased. A large group of medium-size miners were reclassified - 
as small miners, with the result that they were no longer able to 
retain as large a share of their foreign exchange as formerly. A 
July decree raised the surtax on tin exports from 120 percent to 500, 
or roughly from 1 to 4% U. S. cents per pound. A decree of July 29 
modified existing regulations covering the obligatory sale to the 
Banco Central of foreign exchange derived from tin exports. Until 
July 1, exporters were required to sell only 60 percent of their foreign 
exchange, and this percentage will still be applied when the price 
of tin does not exceed!90 cents. However, when the price exceeds 
90 cents, exporters may retain 40 percent of the first 90 cents but 
must sell 100 percent of the exchange received over 90 cents. This 
had the effect of reducing the exporters' share of their foreign exchange 
36 percent because tin has been selling at 99 cents since April. Under 
the law of February 20, 1948, a tax of 4% cent per pound was levied 
on tin produced, for use by certain universities of Bolivia to finance 
the employment of foreign technicians and the acquisition of laboratory 
equipment for the Oruro and Potosi Schools of Mines. Under the 
same law there was also an export tax levy of 1 cent per pound of 
fine tin, the proceeds to be used for recreational and social benefits 
of mine workers. 


133 Text of this 1948-49 supplemental Bolivian Tin Contract given in American Metal Market, vol. 55, 
No. 20. Jan. 29, 1948, p. 6. 


883326—50———78 


1226 MINERALS YEARBOOK, 1948 


Small miners were permitted to retain 20 percent of their foreign 
exchange receipts, the remainder to be sold to the Banco Minero 
as Gre Banco Minero was scheduled to enter more energeti- 
cally into the development of minerals in Bolivia. Part of the 
profits Banco Minero earned from operating the San Jose mine were 
planned for use in building a cement factory and for developing 
copper mining in the Carangas district. Also, the Bolivian Congress 
authorized Banco Minero to negotiate for a $6,000,000 loan to 
construct a tin-concentrating plant in Oruro. Banco Minero proposed 
negotiating the loan with the Export-Import Bank. 

During 1948 shipments by the Patifio group (amounting to 46 per- 
cent of the Bolivian total) increased 3,404 tons or 25 percent; those 
of the Hochschild group (23 percent—excluding output of leased San 
Jose mine) were 4 percent lower; those of Aramayo (6 percent) were 
17 percent lower; and medium, small, and Banco Minero operations 
(25 percent) were 19 percent higher. Of the Hochschild Group, Cia. 
Unificado del Cerro de Potosi increased its output 2 percent, and 
Compania Minera de Oruro (Colquiri) increased 7 percent. These two 
operations accounted for 97 percent of the production by Hochschild 
in 1948, as compared with 88 percent in 1947. More than 12 percent 
of Hochschild's 1947 operations were not producing or showed sub- 
stantial declines in 1948. The San Jose mine of Compania Minera 
de Oruro (Hochschild—operating under lease by Banco Minero) 
virtually doubled its shipments in 1948. Empressa Minera Santa Fe, 
the larger of the direct exporters of the “medianos,” decreased its 
shipments 17 percent from a total of 1,230 tons in 1947 to 1,020 in 1948. 
The International Mining Co. increased its shipments 9 percent from 
413 long tons in 1947 to 450 in 1948. Bolivian International Mining 
shipped small tonnages in June, September, October, and November 
for a total of about 37 long tons, before closing down in mid-November 
Puer to the appointment of receivers. Tin-ore buying by 

anco Minero from small miners apparently was on a reduced scale, 
as the tonnage shipped from this source declined 25 percent in 1948. 
The Oruro smelter (Fundicion de Oruro—M. Pero) shipped 104 long 
tons of fine tin in bars in 1948 compared with 22 tons in 1947. 

The results of wartime beneficiation studies by the Bureau of Mines 
at the request of the Metals Reserve Co. on a sample of complex tin- 
tungsten ore from the Urania mine, a property owned by H I. 
Altshuler of Bolivia, were published.'* 

Burma.—Tin mining in Burma continued on a reduced scale in 
1948, with production at about one-third the prewar rate. Exports 
of tin in concentrates, however, were about 3 percent above 1947; 
some of this had been mined and processed before the war. Internal 
disorders continued, with armed conflict in some parts of the country. 
Mining operations on an important scale were handicapped by dacoity 
and shortages of mining equipment, explosives, and labor. Mawchi 
Mines, Ltd., which supplied half the tin mined in Burma before the 
war, was greatly curtailed, producing only about 820 long tons of 
mixed tin-wolfram concentrates or one-sixth its prewar annual 
output. The company rebuilt mill, which began operations on 8 
small scale in February 1948, had reached 130 tons of mixed concen- 


M Potter, G. M., and Sandell, W. G., Concentration of Urania Tin-Tungsten Ore from Bolivia, South 
America: Bureau of Mines Rept. of Investigations 4185, 1948, 10 pp. 
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trates per month by August. However, thereafter, output was re- 
duced to less than half, as the mine was in the area held by the 
insurgent Karens. The Burmese Government embargoed explosives 
into the area, and communication and transport facilities were 
interrupted. 

Anglo-Burma Tin Co., Ltd., almost doubled its output compared 
with 1947, as operations at Heinda in the Tavoy district were uninter- 
rupted. Tavoy Tin Dredging Corp. reported three dredges working, 
but output was considerably below the prewar level. 'Thalbawles 
Tin Dredging, Ltd., was operating in Lower Burma on a much 
reduced scale. 

In January 1948 Burma became an independent nation with a 
constitution containing a clause providing that development of 
natural resources of the country be by the State or corporations having 
a majority of Burmese capital. 

China.—Tin mining in China appears to have produced propor- 
tionally better results in 1948 than was the case in some other minerals. 
Production of tin may have been as much as 25 percent more than 
is shown in the world table. World trade in Chinese tin was nearly 
10 percent greater than in 1947. Production of metallic tin by 
National Resources Commission was 1,606 long tons or about 11 
percent more than in 1947. The general situation has been much 
confused. With Government controls relaxed since 1946, the gather- 
ing of statistical data has been more difficult without knowledge of the 
output of private or provincial operations. In Kwangtung and 
Kwangsi Provinces, where ore is processed and the products used 
locally, unofficial trade returns indicated that exports of slabs and 
ingots were 700 tons in first half of 1948 compared with 480 in cor- 
responding period of 1947. | 

The principal tin-mining district of China is near Ko-chiu, Yunnan 
Province, where mining has been carried on for centuries. The 
Yunnan Consolidated Tin Corp. (a joint enterprise of NRC, Bank 
of China, and Yunnan Provincial Government) has been exploiting 
and developing the mines and smelters of the area. The company 
used some modern equipment to produce half the district's output, 
while poorly financed private operators using primitive methods 
mined the other half. Some Yunnan tin was being transported by air 
to Haiphong, where most of it moved over the French Railroad before 
the war. ow, however, the greater portion moves by a 50- to 75-day 
overland-water route to Shanghai, or via Canton to Hong Kong for 
marketing. China has large tin resources. In a description or the 
Chinese tin-mining industry, Dickerman * states: 

It would not be difficult with modern mining, concentrating, and smelting 
methods to produce 15,000 to 20,000 tons of tin a year. 

During the latter part of October 1948, ECA announced that 
$3,000,000 had been allocated for rehabilitation of tin, tungsten, and 
antimony mines in China as part of & $37,750,000 provisional allot- 
ment of $70,000,000 for & China reconstruction and replacement 
program. Owing to the rapidly deteriorating military and economic 
situation in China, this was suspended in December, except where 
there would be total loss of investment on work nearing completion. 


18 Dickerman, Nelson, Mineral Resources of China: Bureau of Mines, Foreign Minerals Survey, vol. 2, 
No. 7, January 1948, pp. 81-88. 
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ECA also aided in accelerating shipments of supplies of tin, antimony, 
and tungsten to the United States. 

Indonesia.—The mines of Indonesia set a postwar record in 1948 
with a production of 30,562 long tons of tin. This was almost double 
the output of 1947 and 5 percent more than the 1935-39 annual aver- 
age. This was accomplished with less equipment than was available 
in 1941, being attributable to the eight new dredges that were active 
most of 1948. Minor mechanical troubles experienced with the two 
new American-made dredges, satisfactorily repaired late in the year, 
retarded further increased production. There were no labor troubles. 
The islands of Banka (56 percent), Billiton (36 percent), and Singkep 
(8 percent) represent the principal sources. The best postwar month 
for production on Banka was November (2,021 tons) and on Billiton 
and Singkep, August (1,401 tons). During 1948, 40 percent of the 
total tin shipped was sold to the United States (the remaining 60 
percent went to Arnhem, Netherlands) under a contract that expired 
December 31, 1948. Renewal terms had been agreed upon for another 
year for 25 percent, with a maximum of 20,000 tons of tin in con- 
centrates. 

In 1941 there were in operation 114 pumps, monitors, and suction 
and bucket dredges and 1 lode mine. The lode mine was destroyed 
during the war by the Japanese. At the end of 1948, alluvial mining 
was being conducted with 75 pumps, monitors, and suction and bucket 
dredges—Banka about 43 and Billiton 32. A number of profitable 
but small diggings or private mines were also being worked. In 
addition there were five or six dredges and four small placers, including 
two new bucket dredges that had been brought into full operation 
early in 1948 on Singkep. Singkep suffered war damage more heavily 
than the other tin islands, and rehabilitation of installations has not 
been as rapid. Production in 1948 was, however, expanded beyond 
the prewar record. 

The prewar smelters on Banka (annual capacity, 30,000 tons) 
have not been repaired, and the Netherlands operators do not intend 
to resume operations in the near future. Plans for eventual resump- 
tion of tin smelting in Indonesia, however, are being studied by the 
Tin Council. 

The Netherlands Indian Tin Council was established by & Govern- 
ment decree of February 14, 1948. The Tin Council is charged with 
coordination, under Government supervision, of exploitation, pro- 
duction, and selling policies of Indonesian tin. The Council also 
formulates long-time plans for future exploitation, iucluding eventual 
resumption of tin smelting in Indonesia. On March 5, 1948, &n agree- 
ment was made between the Government of Indonesia and the Billiton 
Co. (N. V. Gemeenschappelijke Mijnbouwmaatschappij Billiton) by 
which Bankatinwinning will be managed by Billiton Co. for 5 
years. As of March 1, Billiton Co. also entered into agreement with 
the Sales Department of Government Mining Products of the Govern- 
ment of Indonesia for cooperating in tin sales. 

On January 17, 1948, Netherlands Government and Indonesian 
Republic signed an agreement on principles of political settlements 
and truce looking toward a United States of Indonesia. The tin 
islands are excluded, as they have been set apart as autonomous 
territories. Following military action in December 1948, all of 
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Indonesia, except for some parts of Sumatra, was brought under 
Netherlands control. 

Malaya, Federation of. '*—The tin-mining industry in Malaya 
showed a steady and progressive increase during 1948, in spite of law- 
lessness and prevalence of banditry. Malaya resumed its prewar 
rank as the leading source of tia in the world, both in mining and 
smelting operations. During the year 145 mining properties resumed 
operations, bringing the total worked to 633 when the year closed 
(there were more than 1,000 before the war). The labor force em- 
ployed in tin mining had been increased from 39,362 at the beginning 
of 1948 to 46,858 at the year's end. Mine production of tin in ore 
was 44,815 long tons in 1948, compared with 27,026 tons in 1947; 
84,082 in the peak year of 1940; and an average of 55,309 per year 
during the prewar period 1935-39. An output of 4,267 tons was 
made in December, the highest postwar rate, due mainly to increased 
output at Chinese mines. 

Mining operations suffered temporary set-backs owing to labor dis- 
putes and generally unsettled conditions. Over-all industrial relations 
in the mining industry began to show considerable improvement near 
the end of the first half of 1948. Subsequeutly, however, political 
disturbances retarded expansion of production facilities. Terrorists 
(roving bands of Chinese bandits) failed in their efforts to drive Euro- 
Dean miners away. In general, dredging companies were able to 
maintain full working time, but many opencast operations were run- 
ning only during the daylight hours in the latter part of the year. 
Insofar as known, no dredge had been sunk or damaged by terrorists. 
Prospecting in new areas was almost at & standstill owing to danger 
of bandits. During the latter part of 1948 (for several months 
beginning in July) terrorists greatly increased their activities, seem- 
ingly directing their efforts toward intimidation of miners and killing 
from ambush keymen, mostly Europeans in charge of tin or rubber 
operations. By mid-November security forces appeared to have the 
situation under control and were progressively exterminating bandit 

angs. 
Rehabilitation of prewar equipment progressed with some improve- 
ment in supply of steel and machinery, although delivery of electrical 
equipment was too slow to be satisfactory. Rehabilitation has been 
confined mainly to dredges requiring & minimum of replacements; 

resent plans call for 80 dredges and 550 gravel pumping mines to be 
im operation by 1950. There has been no indication of any plans for 
expanding production facilities beyond prewar capacity. The large 
dredges in operation at present use 18-cubic-foot buckets with a 
maximum digging depth of 130 feet. Eventually, dredges for mining 
to 170- to 180-foot depths are scheduled. Under the rehabilitation 
program, capital has been made available to dredging companies in 
the form of payments on war damage claims and special loans paid 
in installments as the work progresses. Similarly, Chinese operations 
were being financed and special loans were made to operators on 
recommendation of the Tin Mines Loan Committee. This was 
being done by the Government without the necessity of an increase 
in industry capitalization. 

16 The Federation of Malaya became effective February 1, 1948, succeeding the Malayan Union set up on 


April 1, 1946, Penang being incorporated in the Malayan Union and Federation. Singapore became a sepe- 
rate crown colony A pril 1, 1946. 
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The main tin-producing areas are in the State of Perak, which 
accounted for 65 percent of the total output in 1948, and the State 
of Selangor, with 26 percent. In 1948 production in Perak increased 
64 percent, and Selangor increased 70 percent. Dredging and gravel 
pumping accounted for 85 percent of the tin mined in 1948; this was 
about the same proportion as before World War II. Dredging 
accounted for 49 percent of the tin mined in 1948 compared with an 
annual average of 47 percent before the war and 52 percent in 1940, 
the peak year. Compared with 1947, dredging operations increased 
72 percent in 1948 and gravel pumping 85 percent. However, ton- 
nagewise dredging and gravel pumping together were 16 percent 
below the prewar sandal avemaee—dredging 12 percent lower and 

avel pumping 21 percent. Dredging units operating were expanded 
rom 56 at the beginning to 67 at the close of the year. In January, 
57 dredges averaged 36 tons of concentrate per dredge, and during 
October-November 67 were producing at the same monthly rate. 
Before the war (1935-38), production per dredge averaged 46 tons 
per month. In 1939, the Ayer Hitam Tin Dredging, Ltd., dredge, 
situated in Selangor, had the most outstanding production of any in 
the Federation of Malaya; it worked a little over 1,000,000 cubic 
yards of gravel in an aggregate running time of approximately 4 
months, with production of 12,971 piculs of tin ore, equivalent to 
about 580 tons of tin. During 1948 the number of gravel pumping 
mines increased from 323 in January to 445 in December, with pro- 
duction of 16,254 tons of tin—95 percent of the Storke report estimate 
of 17,000 for 1948. In January 1941 there were 104 dredges and 745 
gravel-pumping mines operating. 

In 1948 the smelting plants at Penang (Eastern Smelting Co., Ltd.) 
and Singapore (Straits Trading Co.) produced 49,707 tons of tin 
metal (29,318 in 1947), reestablishing their prewar position as the 
principal source of pig tin in the world. Concentrates treated were 
derived mostly from Malaya, with smaller tonnages from Burma, 
French Indochina, and Thailand. The tin content of concentrates 
from Malaya was 44,792 long tons (about the same as mine production) 
compared with 26,380 in 1947. Imports originating elsewhere con- 
tained 3,517 tons of tin in 1948 against 3,413 in 1947. The plants 
shipped 47,214 tons of metal (about 61 percent from Penang and 39 

ercent from Singapore). Nearly 63 percent was sold to the United 

tates in 1948. Stocks of tin metal *ncreased from 4,711 tons at the 
beginning of 1948 to 7,148 at the end, while stocks of tin in concen- 
trates (including mine stocks) decreased from 5,220 tons at the 
beginning to 5,045 at the end. 

All pig tin produced in Malaya was sold direct to the British Min- 
istry of Supply, which set the price. The price of refined tin, ex smelter 
at Penang and Singapore, was raised from £500 per long ton to £504 
on April 6, 1948, and £554 on June 1, 1948 (guaranteed by MOS 
until June 30, 1949). At this price the miner probably gets the 
equivalent of about 61% U. S. cents per pound ex mine, which seemed 
attractive enough to stimulate production. 

There was in effect an export tax of about 15 percent on mine 
shipments, and for the first time an income tax of 20 percent on 
corporation earnings, modified or graduated from 10 to 30 percent on 
personal earnings. An export tax amounting to U. S. $243 per ton is 
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levied on all tin shipped from Malaya regardless of destination. From 
June 30, 1948, the S$30.00 per picul (equivalent to about 10.3 U. S. 
cents per pound) special tax, which had been in effect since 1903 on 
all ore exported for smelting elsewhere than in the British Empire, was 
removed, in accordance with the Geneva Tariff Agreement. 

Mexico.—According to the Federal Geological Survey, the large 
placers containing tin, mercury, and minor quantities of silver and 
gold found near Guadalcazar, State of San Luis Potosi, Mexico, 
cannot be mined commercially at 1946 metal prices." 

Nigeria.— Tin production in Nigeria increased 1 percent in 1948, 
despite the trend toward lower-grade ore and & decrease in mine 
shipments. All Nigerian concentrates go to the United Kingdom, 
where receipts increased from 8,916 long tons (tin content) in 1947 
to 9,207 tons in 1948. There was no serious labor trouble in Nigeria 
in 1948 comparable to the 2-week strike in the first part of June 1947. 
The average value of gravel worked dropped from 2.26 pounds of 
cassiterite per cubic yard in 1939 to 0.96 pound in 1947. Total 
reserves Of cassiterite for all companies was 111,402 tons at the 
beginning of 1948. Operations by the main producer—Amalgamated 
Tin Mines of Nigeria, Ltd.—increased 5 percent with the output of 
5,755 tons of cassiterite in 1948, compared with 5,495 in 1947. The 
company ore reserves were increased after an intensive prospecting 
program. The Ministry of Supply continued to take all tin concen- 
trate, f. a. s. Nigerian ports. The price paid for metal content was 
£477 per long ton when 1948 opened, rising to £485 10s. on January 6 
and to £535 10s. June 1. Legislation in 1947 removed all restrictions 
on the mining and export of tin ore in effect under the Tin Ordinance. 

Thailand.—With progressive rehabilitation, production of tin in 
concentrates by the mines of Thailand rose to 4,240 long tons in 1948 
against 1,403 in 1947. At the end of 1948, 10 bucket dredges were 
in operation, producing about 900 long tons of ore per month. 
Twenty-one were being rehabilitated, and 10 have been abandoned, 
dismantled, or scrapped. About 41 dredges were operating in 1941, 
producing 1,500 long tons per month. Before the war, 75 percent of 
the output was worked by the British (chiefly Australian) with modern 
equipment and the rest by Chinese. All the ore was sent to Penang 
and Singapore for smelting. 'The war-produced stocks of 7,528 lon 
tons of tin metal and 8,684 tons of ore, registered with the Thailan 
Government on January 1, 1947, were disposed of by early 1948. Of 
the ore, 4,319 tons were allocated for purchase to the United States 
and 4,365 to the United Kingdom. In 1947, the RFC acquired and 
shipped to the United States 4,824 tons of metal and 4,287 tons of ore. 
In 1948, REC purchased and shipped 5,752 tons of ore and 2,194 tons 
of metal from the remainder of these stocks and from current pro- 
duction. 

Siamese Tin Syndicate began dredging at Ngow on February 9, 
1948. Bangrin Tin Dredging Co., Ltd., restarted a dredge in April 
on the Sydney area, with expectations of starting another (No. 1) by 
the year's end. Operations were resumed on Puket Island by Kamra 
Tin Dredging on May 21 and by Puket Tin Dredging, Ltd., in mid- 
November. 


H Fries, Car), Jr., and Schmitter, Eduardo, Tin-Bearing Placers Near Guadalcazar, State of San Luis 
Potosí, Mexico: Geol. Survey Bull. 960-D, 1948, pp. 109-147. 
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Under a Thailand-Japan agreement, Japan will supply, among 
other things, rolling stock, railway and electrical equipment, alumi- 
num, and iron ware. Thailand's shipments will include tin and tin 
ore. Export control over tin ore was lifted in June 1948. There were 
reports that Russia was making bids for substantial quantities of 
Thailand's tin ore. 

Under exchange priority restrictions, tin exporters had to surrender 
50 percent of their foreign exchange to the Central Bank. 

United Kingdom.—Seventy-five years ago the mines of the United 
Kingdom were the world's leading source of tin. They produced less 
than 1 percent of the world total in 1948. Geevor and South Crofty 
continued to be the only mines active. Geevor’s mill treated 49,839 
tons to recover 542 tons of tin concentrates (black tin containing about 
65 percent tin), against 45,537 tons in 1947 for a recovery of 530 tons. 
The company contract with the Ministry of Supply ended April 19, 
1948, and the former practice of selling direct to the smelter on basis 
of the ruling price was resumed. South Crofty has been working on 
a reconstruction program which includes driving a new section for the 
purpose of abandoning old drifts and reconditioning a shaft to improve 
ventilation. The old Basset mine dumps continue to be worked by 
the British Malayan Tin Syndicate. The dewatering of New Consols, 
an old mine at Luckett village near Gunnislake, sufered some delay 
owing to pump trouble. Some small operators were working *'tin- 
streams.” 

There are important tin-smelting plants in the United Kingdom. 
Smelter production increased 8 percent in 1948. Most of the material 
treated comes from Bolivia and Nigeria. Imports of concentrates 
(tin content) increased from 23,736 long tons in 1947 to 28,777 in 1948. 
Stocks of tin increased 16 percent, being 18,019 at the beginning of 
1948 and 20,937 at the end. Of the year-end stocks 61 percent was 
in metal and 39 percent in concentrates—metal stocks increased 39 
percent whereas concentrates declined 8 percent. Consumers’ stocks 
of pig tin decreased from 3,016 tons to 2,225 at the year end. The 
Government's reserve of pig tin was 10,592 tons at the close of 1948 
compared with 6,188 when the year opened. Stocks of tin in concen- 
trates in the United Kingdom were 6,386 tons at the end of 1948— 
virtually unchanged from the beginning of the year. Concentrates 
afloat had declined from 2,458 tons at the opening to 1,734 at the year's 
close. The United Kingdom export trade in metal was only 2,216 
tons in 1948 (licenses are necessary for exports of metal). Small 
tonnages were reported shipped to the United Kingdom, mostly from 
Malaya and Hong Kong. Foreign trade in metallic tin was but a 
fraction of prewar transactions. 

The United Kingdom is the second-largest tin consumer in the 
world. Restrictions on the use of tin continued to be relaxed in 1948. 
It was, however, necessary to obtain a license from the Nonferrous 
Metals Directorate of the Ministry of Supply to purchase tin. Con- 
sumption of virgin tin (25,241 long tons) was 8 percent less in 1948, 
mostly due to decreases in 62 percent used for solder, other allovs, 
etc. The remaining 38 percent used in tin plate increased 7 percent 
in 1948. Tin-plate production increased 10 percent, being 610,100 
long tons in 1948 (802,560 long tons, 1935-39) compared with 553,200 
in 1947. For the first time, statistics of electrolytic production (38,352 
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long tons) were included in the total for 1948. A third of the tin plate 
produced in the United Kingdom in 1948 was exported. Shipments 
to Australia, New Zealand, and Argentina, accounting for 54 percent, 
increased 80 percent over 1947. The bulk of the tin-plate industry 
was scheduled to be absorbed by the Government under the Iron and 
Steel Bill, the details of which were released early in November 1948. 

Britain’s Four-Year Plan submitted to the Organization for Euro- | 
pean Economic Cooperation on October 1, 1948, for reaching a balance 
of payments by 1952-53, proposes or forecasts expansion of tin pro- 
duction to 94,500 tons of concentrates (70,000 tons tin) in 1950 for 
Nigeria and Malaya. ECA authorized $15,700,000 for purchase of 
Bolivian tin concentrates by the United Kingdom. Russia agreed 
to supply Great Britain with 750,000 tons of coarse grain between 
February and September 1948, under a major trade agreement signed 
December 27, 1947. Thereunder, the two countries were to discuss 
the question of British supply of tin to Russia. The trade agreement 
of February 12, 1948, between Argentina and the United Kingdom 
provides, among other things, for the British Government to facilitate 
the purchase (for Argentina consumption) during 1948 of 1,000 metric 
tons of tin and 34,000 tons of tin plate through usual trade channels. 
The tin was to be subject to Combined Tin Committee allocation, and 
26,000 tons of the tin plate was for the British food pack. 

The London average price of tin (minimum 99 percent) was £548 
Os. 11d. in 1948. The official price was raised £9 on January 6, 1948, 
and £50 on June 1, 1948. The price was at £569 when the year closed, 
with 99.75 percent at £572%. 


Titanium 


By HELENA M. MEYER 


GENERAL SUMMARY 


UBLIC interest in titanium has been stimulated by recent develop- 
Diss that foreshadow large-scale use of the metal as & structural 
material. 'The popular (as well as technical) press has given much 
space during the past year or more to information on titanium and 
predictions as to its future. Despite the very recently acquired 
ublic awareness of this metal, the paint pigment—titanium dioxide— 
Ee been an important article of commerce for years; since the late 
nineteen thirties it has been manufactured in greater quantities than 
any other white pigment. Production of titanium pigments has 
followed annual expanding plant capacity and has established new 
eaks each year since 1943. Production facilities, however, have 
bon inadequate to supply the total extra tonnages required for war 
and subsequently for swollen postwar consumer needs. 

The titanium industry in 1948 was featured by the new record 
high production and shipments of pigments for the fifth consecutive 

ear, by new peak domestic production and shipments of ilmenite 
or the second successive year, by new maximum consumption for 
the sixth year, by higher domestic shipments of rutile than ever 
before, by imports of ilmenite that were smaller than in only two 
preceding years—1947 and 1939 (being about the same as in 19416) 
and by extensive research in connection with titanium metal and 
alloys. 

The United States postwar titanium supply differed markedly 
from the prewar balance. Before World War II India was sup- 
plying United States consumers with most of their needs for ilmenite, 
chief source of titanium. War disruption to sea-borne trade gave 
impetus to the search for alternate supplies, with the result that the 
United States now has the largest single ilmenite-producing mine in 
the world, the property of the National Lead Co. at Tahawus, N. Y., 
and that other new properties are in production, plan to produce in 
the near future, or are being investigated. Doubtless the prospec- 
tive need for nearby sources, capable of assuring large tonnages of 
titanium-bearing ores, for the time when the metal will come into 
large-scale production, was a contributory factor in the development 
of new sources of supply. In this connection the announcement in 
1948 that the Kennecott Copper Corp. and the New Jersey Zinc Co. 
were to exploit a very large deposit of ilmenite in Quebec, Canada, 
was an outstanding event of the year. Titanium from this property 


1234 


TITANIUM 1235 


is destined for pigment purposes in the early days of production, but 
the operators are looking forward to an eventual large market for 
reduction to metal. 

Production and shipments of ilmenite in the United States were 
both 14 percent greater than in 1947. Imports were 20 percent 
below 1947 but were above all earlier years except 1939, approximat- 
ing those for 1946. Shipments and imports together were 10 per- 
cent more than consumption; stocks in industry hands gained 17 
percent and were equivalent to nearly 1 year's needs at the peak con- 
sumption rate maintained in 1948. Consumption of ilmenite in- 
creased 18 percent in 1948 to a new top. 

Earlier reports of this series have discussed the extensive Bureau 
of Mines investigations in connection with the production of ductile 
titanium, resulting in the development of at least one method appli- 
cable to large-scale operation. Pater technologic advances are dis- 
cussed under Technology. 

Rutile production declined 14 percent from the all-time peak in 
1947, but shipments rose 92 percent over the low postwar rate in 1947 
and exceeded all earlier years. Imports fell 31 percent from 1947 
owing to curtailment in receipts of rutile in mixed zircon-rutile-ilmenite 
concentrates from Australia. Industry stocks dropped 34 percent 
in 1948 and at the end of the year would support consumption at the 
1948 rate for nearly 1 year. 

Quotations for ilmenite were virtually unchanged throughout the 
year, a slight downward revision during the year coinciding with a 
drop in the content of titanium dioxide specified. Concentrates 
(57-60 percent T1O;) per gross ton, f. o. b. Atlantic seaboard, accord- 
ing to grade and impurities, were quoted at the beginning of the year 
at $19-$20, and at the end of the year 56-59-percent concentrates 
were $18-$20. All the quotations were reported to be nominal. 
Rutile quotations continued to be nominally 8-10 cents a pound for 
concentrate guaranteed minimum 94 percent TiO,, unchanged for a 
number of years, until December when they were given as 6-8 cents. 


DOMESTIC PRODUCTION 


Both production and shipments of ilmenite were 14 percent above 
1947, and both established new all-time peaks for the second successive 
ear. Rutile production was 14 percent lower than the all-time top 
in 1947. ‘Shipments, on the other hand, were nearly double the rela- 
tively low rate for 1947, were one-third larger than production, and 
were the largest in the industry's history. Shipments of ilmenite 
a from 44 to 60 percent TiO; and of rutile from 93 to 94 percent 

IN). 

California.—Live Oak Mines and Ferro-Titan Minerals Co., oper- 
ating in Los Angeles County, produced small quantities of ilmenite 
and of mixed ilmenite-magnetite concentrates in 1948. Production 
expansion appeared to hinge on the development of a larger market 
on the west coast or on sufficient reduction in production costs to justify 
entering more distant markets. 

Florida.— The report of this series for 1947 discussed the approaching 
advent of a new producer of titanium-bearing material in Florida. 
The E. I. duPont de Nemours & Co., Inc., operation near Starke did 
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. Production and mine shipments of titanium concentrates from domestic ores in 
the United States, 1944—48, in short tons 


Ilmenite Rutile 
Year Shipments Shipments 
ER ————————— ———————-4| Produc- 
tion Gros | TIO» tion Gros | TiO: 
weight | content Value weight | content Value 
1944... ............ 278,610 | 280, 701 128, 095 | $7, 371, 279 6, 022 6, 770 6, 312 ¡$1, 08%, 112 
MENT 516 308, 518 141, 852 7, 359, 170 7,179 6. 837 6, 414 869, 93) 
1946... .........--- 282, 447 | 282,708 | 130,624 | 4,878,917 7, 453 7, 514 7, 046 GGE, ux) 
1947_ 2.0.2 336, 533 | 336,061 | 157,328 | 5,029, 490 8, 562 §, 157 4, 813 533, 548 
1948..............- 383,745 | 381,508 | 177,447 | 5,793,973 7, 380 9, 907 9, 226 617, 334 


not get into production in 1948 but was expected to begin early in 
1949. Production of ilmenite and rutile in Florida in 1948 came 
from the Rutile Mining Co. of Florida near Jacksonville and the Riz 
Mineral Co. near Vero Beach. "The latter property was operated 
under the name as given and under the name of the Florida Ore 
Processing Co., Inc. 

New York.—Production of titanium-bearing ore at Tahawus, Essex 
County, by the National Lead Co. continued to break records in 1948 
and was again the predominating reason for the record performance 
of the United States as a whole. The mine continued to lead all 
others in the world in production of ilmenite. Drilling and blasting 
&t Tahawus were recently described.! 

North Carolina.—The Yadkin Mica & Ilmenite Co., subsidiary of 
the Glidden Co., produced 28,990 tons of ilmenite (averaging 51 per- 
cent T1O;) at Finley, Caldwell County, and shipped 28,790 tons. The 
1948 output was 6 percent above 1947, itself 60 percent higher than 
in 1946. 

Virginia.—Ilmenite and rutile were produced in Virginia again in 
1948 near Roseland, Nelson County, by the American Rutile Corp. 
subsidiary of the Metal & Thermit Corp. The Calco Chemical 
Division of American Cyanamid Co. continued to produce ilmenite 
at Piney River, Nelson County. The Roseland property was closed 
from January through August, there being no mine nor mill activity 
during this period. 


CONSUMPTION AND USES 


The consumption of ilmenite in 1948 was 18 percent higher than in 
1947, marking continuation of the establishment of new high record 
rates of use for the sixth consecutive year. 'The manufacture of 
pigments, as usual, took 99 percent of all ilmenite consumed. Rutile 
consumption, which had dropped notably since the end of the war, 
gained 28 percent in 1948 and was the highest since 1944. Welding- 
rod coatings took 80 percent of the total compared with 84 percent 
in 1947. 


1 Begor, C. R. and Quam, C. A., Drilling and Blasting at Tabawus: Min. Cong. Jour., vol. 34, No. 8, 
August 1948, pp. 24-27. 
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Consumption of ilmenite and rutile in the United States, 1944-46 (total) and 
1947-48, by products, in short tons 


Ilmenite Rutile 
Product 
Estimated Estimated 
Gross Gross 
TiOs con- TiOs con- 
weight tent weight tent 
144 EE 360, 941 175, 475 14, 813 13, 
J945 A A s cce Dee EE 381, 178 187, 580 9, 701 9,1 
1940; EE 202, , 134 6, 670 
1947 
Pigments (manufactured titanium dioxide) !.......... 473, 154 248 BI EE EES 
Welding-rod coatings !................. LLL lc Lll... 144 74 6, 425 5, 907 
Alloys and carbide. ue 5, 972 2, 431 1, 131 1, 050 
e A A E A AI AIN 102 95 
Miscelaneos cio eeR ET M Ws neFRERRUES 254 123 31 
Total consumption... aen 479, 524 250, 859 7, 692 7, 083 
1948 
Pigments (manufactured titanium dioxide) !...... Sasss 558, 448 205 128 EE AAA 
W elding-rod coatings !.. 2. eee 145 72 7, 885 7, 289 
Alloys and carbide. .......................... ll. ll... 6, 377 2, 501 952 R89 
e A EE A DEEN 175 166 
Miscellaneous... -2-220 --2.-- -02-0220 30 17 851 800 
Total consumption.............-........--------- 565, 000 300, 408 9, 863 9, 144 


1 “Pigments” include all manufactured titanium dioxide, consumption of which in welding-rod coatings 
was 1,257 tons in 1947 and 1,338 tons in 1948. 


Titanium Pigments.—Production and shipments of titanium pig- 
ments in 1948 were greater than ever before, establishing new peaks 
for the fifth successive year. Recent production has been dictated 
largely by pigment plant capacities, because for a number of years 
over-all demand has called for even larger tonnages than the record 
quantities made available. Figures on this industry are supplied in 
confidence and, consequently, are not given here. The annual 
increases in pigment-plant capacities for several years were inadequate, 
owing to difficulties in obtaining structural and other materials. 
Tot capac iY was expanded another 10 percent approximately in 
1948, and still further gains are expected in 1949. Consumption of 
ilmenite was at a new maximum in 1948. Earlier reports of this 
series have pointed out that use of titanium pigments, whereas rising 
largely on merit, have been influenced also by shortages of com- 
petitive products, notably those made from lead. 

According to information received from a leading manufacturer, 
the use pattern for titanium pigments in 1948 was as follows: 78 
percent was for paint, varnish, and lacquer, 7 percent for paper, 
3 percent for rubber and plastics, 2X percent for textiles and leather, 
2 percent for floor coverings, 1X percent for welding rods, and 6 per- 
cent for other purposes. 

Paint capable of resisting temperatures of more than 1,000° F. 
have been developed as a result of research by the Australian Council 
for Scientific and Industrial Research? Basis of the new paints is 
butyl titanate. 


3 Metal Bulletin (London), Titanium: No. 3346, Nov. 30, 1948, p. 17. 
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According to the November 5, 1948, issue of Chemical Trade 
Journal and Engineer (London), titanium dioxide is being made from 
rutile on a pilot-plant scale at Melbourne, Australia, by Zircon Rutile, 
Ltd. If the pilot-plant results justify it, consideration is to be given 
it was said, to the erection of a larger plant. 

Welding-Rod Coatings.—Production of titanium-coated welding 
rods was 188,000 short tons in 1948, a gain of 23 percent over 1947, 
itself 15 percent above 1946; 267,000 tons were produced in 1945. 
382,000 in 1944, and 481,000 in 1943. In 1948, 56 percent of the rods 
were coated with natural rutile, 32 percent with manufactured tita- 
nium dioxide, and 6 percent each with both varieties and with ilmenite. 

Other Uses.—Titanium metal, a laboratory curiosity until recently. 
has become a widely discussed subject with the advent of production 
on a commercial basis and with publicity that production at costs 
that would invite large-scale operations is an early possibility. The 
metal is discussed under Technology. 

Developments in titanium enamels were discussed? in a recent 
article, which said that the superior performance of titanium enamels 
has enabled them to make inroads into the zircon business, despite 
higher cost. Antimony enamels were said still to lead where acid 
resistance is the principal requirement and where low opacity is no 
draw-back. Another article * discussed the improved physical prop- 
erties of titanium enamels. 


STOCKS 


Inventories of ilmenite rose 17 percent in 1948 and those of rutile 
fell 34 percent. Totals for each closely approximated 1 year's needs 
&t the consumption rates maintained in 1948. 


Stocks of titanium concentrates in the United States at end of year, 1947—48, in 
Short tons 


Ilmenite Rutile Ilmenite 
Stocks  - A 
Esti- Esti- Esti- eti- 
Gross mated Gross mated Gross mated Gross mated 
weight TiO; weight TiO; weight TiO; weight TiO; 
content content content content 
Mine...............- 1,706 776 3,953 3, 687 3, 983 1, 800 1, 500 1, 390 
Distributors !....... 5, 684 3, 126 8, 042 8, 123 4, 499 1, 809 4, 218 3, oN 
Consumers.......... 3 446,052 | ? 229, 128 1, 342 1,232 | 522,077 | 250,559 3, 493 3,25 
Total stocks. ..| 3 453, 442 | 2 233, 030 13, 937 13,042 | 530,559 | 254, 168 9, 211 8, 640 


S Includes ilmenite and rutile content of mixed zirconium-titanium concentrates. 
2 A large quantity previously counted as stocks was written off company books In 1947. 


PRICES 


Quotations in E&MJ Metal and Mineral Markets covering ilmenite 
were virtually unchanged throughout the year. A slight downward 


3 Chemical Industries, Titania on Top: Vol. 63, No. 5, November 1948, pp. 770-771. 
* King, Burnham W., Titanium Enamels: Steel, vol. 122, No. 25, June oI, Loss, pp. 108, 111,128, and 130. 
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revision coincided with a drop in content of titanium dioxide specified, 
from a range of 57-60 percent TiO, content to 56-59 percent. Quota- 
tions for 57-60 percent TiO, concentrates, per gross ton, f. o. b. 
Atlantic seaboard, according to grade and impurities, were $19-$20 
when the year began; beginning January 14 the titanium dioxide 
content specified was dropped to 56-59 percent, and the price was 
reported as $18-$19; and from September 15 on the price was $18-$20 
with no change in grade indicated. The quotations were all reported 
as nominal. Nominal quotations for rutile have been 8-10 cents a 
pound for concentrate guaranteed minimum 94 percent TiO; for a 
number of years until December 1948, when & range of 6-8 cents 
was reported. 

At the beginning of the year, Steel quoted ferrotitanium, Eastern 
Zone, contract, ton lots at $1.35 and less-ton lots at $1.40 per pound 
of contained Ti for 20 to 25 percent, Al 3 percent, Si 4 percent, and 
C 0.10 percent, the last three all maximums. The quotations were 
$1.23 and $1.25, respectively, for ton and less-ton lots, for 40-45 per- 
cent Ti, with the following maximums: Al 7 percent, Si 4 percent, 
and C 0.10 percent. For the Central Zone, 4 cents should be added 
for 20-25 percent Ti grade and 2.1 cents for 40-45 percent grade; 
Western, 13.5 cents for 20-25 percent and 7.2 cents for 40-45 percent. 
For high-carbon ferrotitanium, 15-20 percent, contract basis, per net 
ton, f. o. b. Niagara Falls, N. Y., freight allowed to destination east 
of Mississippi river and north of Baltimore and St. Louis, 6.8 percent 
C, the quotation was $142.50; 3-5 percent C, $157.50. These quota- 
tions held until October 4 when they were changed and continued 
for the remainder of the year as follows: 

Ferrotitanium, Low-Carbon: (Ti 20-25 percent, Al 3.5 percent maximum, Si 4 
percent maximum, C 0.10 percent maximum) contract, ton lots, 2’’ x D, $1.40 
per pound of contained Ti; less ton $1.45. (Ti 38-43 percent, Al 8 percent 
maximum, Si 4 percent maximum, C 0.10 percent maximum). Ton lot $1.28, 
ee Eon $1.35, f. o. b. Niagara Falls, N. Y., freight allowed to St. Louis. Spot 
a C. 

Ferrotitanium, High-Carbon: (Ti 15-18 pae C 6-8 percent). Contract 
$160 per net ton, f. o. b. Niagara Falls, N. Y., freight allowed to destination east 
of Mississippi river and north of Baltimore and St. Louis. 

Ferrotitanium, Medium-Carbon: (Ti 17-21 percent, C 3-4.5 percent). Contract, 
$175 per ton, f. o. b. Niagara Falls, N. Y., freight not exceeding St. Louis rate 
allowed. 

Titanium metal, 96-98 percent, was quoted at $6-$7 a pound at 
the beginning of the year, dropping to $5-$6 in mid-September, at 
which level it continued for the remainder of the year. E. I. du 
Pont de Nemours’ production was available in limited quantities as 
sponge metal and in ingots of 10 and 100 pounds. 

Manufactured titanium dioxide (anatase), chalk-resistant, plain, 
and (rutile) nonchalking, in bags, carlots, delivered, were quoted in 
the Oil, Paint and Drug Reporter at 17%, 17%, and 19% cents a pound, 
respectively, when the year began. The first two were raised to a 
range of 17%-18 cents in midyear, continuing at that level until early 
in September, when they were established at 18 cents and the non- 
chalking grade moved to 20 cents. Early in December the chalk- 
resistant and plain grades were quoted at 18-19% cents and the 
nonchalking at 20-21%; they were then established at the higher part 
of the range, where they continued for the remainder of the year. 
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FOREIGN TRADE * 


Imports.—Receipts of ilmenite were only 80 percent of the peak 
quantity imported in 1947 but were smaller only than that year and 
1939, approximating the total for 1946. India continued to be by far 
the chief source of imported concentrates, supplying 76 percent of 
the total compared with 87 percent in 1947. Norway continued to 
ship increasing quantities to the United States, the total for 1948 
being 37 percent above that in 1947; Norway supplied 17 percent 
of total imports. A noteworthy gain was made in receipts of ilmenite 
from Brazil, and British Malaya appeared in the import declaration 
as a supplier for the first time. Australia was the only country to 
ship rutile of the United States in 1948. Receipts dropped, owing 
to discontinuation of entries of mixed zircon-rutile-ilmenite concen- 
trates from that country. Imports of ferrotitanium for consumption, 
all from the United Kingdom, were 28 short tons. 


Titanium concentrates ! imported for consumption in the United States, 1944-48, 
by countries, in short tons 


[U. S. Department of Commerce] 


Country of origin 1944 1945 1046 1947 1945 
ILMENITE 

Australia M" 1,783 -issii 3 1,659 (9 
A A A i eue ne EE 5,511 10, 508 1 8, 708 
British MSA CA PA A AN A 3, 335 
iiy EE - 32, 580 6, 087 1, 250 7,122 4, 519 
OVION mee LR OAM: PA A A ca RR 
v EM EET AS 62, 066 179, 693 218, 623 262, 503 181, 309 
NOT WSY wo eseenceexetua eae E 9, 895 21, 077 30, 026 41, 24$ 
Total as reported.................... 104, 881 208, 836 240, 952 301, 311 242, 119 
Australia: In ‘‘zirconium ore" 3,........... 4, 064 5 1, 236 1,488 AA A 
Grand total. .....----------------- 108, 948 210, 072 242, 340 301, 311 242, 119 
Value of ““as reported”. ...-..-...-.. $596, 034 | $1, 217, 339 | $1, 440, 112 | $1,791,020 | $1,755, 533 

RUTILE 

Australia Masini as 1, 896 3, 070 4, 377 7, 460 8, 771 
Brat... wm v Esa NOME us See 1, 669 234 Ole A SE 
Cameroun ER EE VE rl d nee 
te EE bk WI E NN ¡AER A 

a APA A A AA E (9 
Total as reported ................... 3, 699 3, 304 4, 408 7,576 8,771 

Australia: 

In “zirconium ore" 9 ..............0.... 6, 320 7, 298 EMM A 
In monito AAA IS AA sudes AAN 35,061 |............ 
Grand total......................... 10, 019 10, 602 5, 864 12, 637 8. 771 
Value of ‘‘as reported"... ............ $272, 283 $98, 170 $213, 705 $468, 810 $588, 713 


1 Classified as “ore” by the U. 8. Department of Commerce. 

3 Most of the imports of titanium from Australia in 1944-47 were in mixed zircon-rutile-ilmenite concen- 
trates. Totals of mixed concentrates are derived by addition of the U. 8. Department of Commerce 
figures for imports of ilmenite, rutile, and “zirconium ore" from Australia. These totals are apportioned 
by the Bureau of Mines (on the basis of surveys of importers) into the 3 component minerals. The excess 
quantities of ilmenite and rutile over the quantities reported by the U. S. Department of Commerce in 
those specific categories are entered as “In ‘zirconium ore.’ " 

3 Most of the ilmenite, rutile, and zircon from Australia in 1947 was imported in the form of zircon+utile 
or zireon-rutile-ilmenite mixed concentrates. These concentrates (including separated concentrates of a 
single mineral) totaled 36,074 short tons, of which 1,659 were ilmenite, 12,521 rutile, and 21,894 zircon. For 
statistical convenience, it can be assumed that 5,061 tons of the material reported by the Department of 
Commerce as ilmenite was actually rutile; the value of this 5,061 tons of rutile, however, is inseparable from 
the ilmenite as reported. 

4 Less than 1 ton. 

5 Includes 309 tons not recovered from mixed concentrates. 

* Includes quantities reported by the U. S. Department of Commerce as originating in French Equatorial 
Atrica, from which no rutile production has been recorded. 


5 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Exports.—Of the concentrates exported in 1948, 631 tons went to 
Canada, 474 to Netherlands, 141 to Belgium, and 138 to the Union 
of South Africa. Of the pigments, 19,787 tons went to Canada, 1,061 
to Netherlands, 1,005 to Belgium, 848 to Brazil, 700 to Cuba, and 660 
to Mexico. Virtually all of the ferro-alloys exported was shipped 
to Canada. Total titanium products exported were valued at 
$7,400,000; tetrachloride and other compounds are no longer classified 
separately and are not included in this total. 


Exports of titanium products from the United States, 1944-48, by classes 


[U. S. Department of Commerce] 


Dioxide and pig- | Tetrachloride and 


Concentrates Ferro-alloys merits other compounds 
Year 
SE Value SE Value Snc Value | Sbort | value 
1944. .............-.- 291 $51, 828 1 793 1$127,145 | 10,925 | $1,851,457 375 $215, 696 
1945................- 609 121, 951 744 887 | 12, 824 2, 315, 552 75 46, 718 
1946. .............-.. 1, 385 200, 866 550 63, 723 | 16,314 3, 092, 607 (2) (2) 
1967 cso ee eee 1, 266 192, 703 509 80, 590 | 21,171 5, 183, 936 " (1) 
1948................- 1, 454 187, 225 480 82, 874 | 26, 824 7, 126, 956 3) (2) 


1 Includes metal and nonferrous alloys. 
3 Beginning Jan. 1, 1946, not separately classified. 


TECHNOLOGY 


Many reports on titanium technology were published during the 

ear. 

The interest of the Department of the Navy in titanium because of 
its promise as a structural material led to a symposium on the subject, 
sponsored by the Office of Naval Research, on December 18, 1948, in 
Washington, D. C. The papers submitted were combined in a report 
entitled “Titanium” and included the following: 


The Bureau of Aeronautics’ Titanium Program, by N. E. Promisel, Chief, 
Materials Branch, Bureau of Aeronautics, Navy Department. 
The Program of the Air Matériel Command on Titanium Alloys, by Richard 
R. Kennedy, Wright-Patterson Air Force Base. 
The Titanium Program of Army Ordnance, by Laurence S. Foster, Watertown 
Arsenal AUTRE 
Production of Titanium Powder at Boulder City, by F. S. Wartman, Metal- 
lurgist, Bureau of Mines, Boulder City, Nevada. 
abrication of Titanium and Investigations of Titanium-Nickel Alloys in the 
Bureau of Mines Laboratories, by J. R. Long, College Park Branch, Metallurgical 
Division, Bureau of Mines. 
Physical and Mechanical Properties of Commercially Pure Titanium, by C. I. 
Bradford, J. P. Catlin, and E. L. Wemple, Remington Arms Co. 
Production and Properties of Iodide Titanium, by Bruce W. Gonser, Research 
Supervisor, Battelle Memorial Institute, Columbus, Ohio. 
roperties of Iodide-Type Titanium, by F. B. Litton, Foote Mineral Co. 
Induction Melting of Titanium Metal in Graphite, by J. B. Sutton, Pigments 
Department, E. I. DuPont de Nemours & Co. 
he Production and Are Melting of Titanium, by C. T. Greenidge and L. W. 
Eastwood, Battelle Memorial Institute. 
Some Preliminary Tests to Determine Applications for Titanium, by W. Lee 
Williams, U. S. Naval Engineering Experiment Station, Annapolis, Md. 
Some Preliminary Data on Alloys of Titanium, by E. I. Larsen, E. F. Swazy, 
L. S. Busch, and R. H. Freyer, P. R. Mallory & Co., Inc. 
Titanium-Base Alloys, by Howard C. Cross, Battelle Memorial Institute. 


883326—50——19 
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Some Aspects of the Metallurgy of Titanium Alloys, by P. H. Brace, Westing- 
house Research Laboratories. 

The Titanium-Base Alloys Program of the Naval Research Laboratory, by 
E. J. Chapin, Metallurgy Division, Naval Research Laboratory. 

First Progress Report on Titanium-Carbon and Titanium-Nitrogen phase 
Diagrams, by J. P. Nielsen, College of Engineering, New York University. 

Long's paper summarized two recently completed reports, sub- 
sequently published,* and concerned the fabrication of titanium and 
the studies of titanium-rich alloys being conducted in the laboratories 
of the Bureau of Mines. Titanium is active chemically and at high 
temperatures reacts readily with the atmosphere, making it extremely 
difficult to produce a pure metal by melting and casting, as with most 
other metals. However, the Bureau developed & process in which 
titanium powder can be heated to elevated temperatures while sealed 
in ductile, gastight containers. Hot-rolling the complete assembly 
produces & solid, nonporous metal for working into construction 
members, machinery parts, and other materials. As a byproduct 
of research on pure metallic titanium, Bureau metallurgists also are 
investigating the possibilities of titanium o for engineering 
purposes, as pure metals in general show relatively large improvement: 
in properties when alloyed with other metals. 'The titanium-nickel 
series is the first of several alloys to be tested in Bureau laboratories. 
The report describes experiments on alloys containing up to 40 
percent nickel. 

The article by Bradford and others stated that Remington's 
program has progressed to the point where 20- to 25-pound ingots 
&re being cast and small quantities of narrow sheet and round rod 
are being produced. Most of the company's effort was said to be 
devoted to research on titanium-rich alloys. Preliminary work 
indicated that the machinability of titanium is similar to that of 
austenitic stainless steel. The General Electric Co. River Work: 
at West Lynn, Mass., and several other companies were said to be 
conducting preliminary welding experiments with Remington titanium. 
The experiments indicate that titanium can be readily spot-welded, 
seam-welded, and inert-arc-welded to other pieces of titanium. 
Titanium's sea-water and marine &tmospheric corrosion resistance 
were said to be truly outstanding, being better than austenitic stain- 
less, Monel, and the cupronickel alloys, and as good as the best- 
known materials— platinum and Hastelloy C. 

In his paper, Gonser says that interest in the production of titanium 
by the iodide process is broader than merely the production of a 
relatively pure metal as a base for investigations, almost regardless 
of cost. It is a method for making a high-quality metal in a compact 
form, which can be processed directly without smelting or without 
compacting and sintering into ingots by powder metallurgy.  Essenti- 
ally, he says, the process depends upon the formation of a volatile 
iodide by reacting crude titanium with iodine in the absence of anv 
other reactive gas, then depositing the titanium on a hot filament br 
thermal decomposition of the iodide. This action is cyclic, as the 
gaseous product of decomposition reacts with more crude metal; 


$ Long, J. R., Hayes, E. T., Root, D. C., and Armantrout, C. E., A Tentative Titanium-Nickel Diagram: 
Bureau of Mines Rept. of Investigations 4463, 1949, 13 pp. 

Long, Jumes R., and Hayes, Earl T., Sheath Working of Metal Powders: Bureau of Mines Rept. of 
Investigations 4464, 1949, 13 pp. 
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so the action in its simplest form is refining in a closed container. 
At present iodide titanium is still on a laboratory scale. The metal 
produced by this method, Gonser states, forms an excellent base for 
alloying and for studies of fundamental properties. 

E&MJ Metal and Mineral Markets of September 30, 1948, quotes 
the Northern Miner as stating that Dominion Magnesium, Ltd., is 
producing a few pounds of titanium metal at Haley, Ontario. Pilot- 
plant production, using & process said to differ from United States 
practice, points to a price of around $1.50 a pound. The process 
used by the Canadian company was developed by L. M. Pidgeon 
and D. W. Rostrom. 

An article 7 recently published discussed experiments with the metal 
in Australia. It commented on the large-scale production of crude 
titanium tetrachloride from rutile sand during the war. Reduction 
of purified titanium tetrachloride with magnesium has been tried 
on a small scale and reasonably pure metal, which may be worked 
either cold or at 500? to 600? d has been made. This type of 
process, it is stated, could easily be modified so as to yield certain 
alloys directly, for example, alloys of titanium with zirconium, iron, 


silicon, and tantalum. 
WORLD REVIEW 


Available data on world production of ilmenite and rutile in recent 
years are shown in the accompanying table. Notes on operations 
in certain important producing and consuming countries follow tbe 
world table. 


World production of titanium concentrates (ilmenite and rutile), 1941-48, by 
countries, in metric tons 


[Compiled by B. B. Mitchell] 


Country 1941 1942 1943 1944 1945 1946 1947 1948 
ILMENITE 
Australia: 

New South Wales..............- 3, 521 3, 651 3,815 | 3,590 | 2,485 1,636 | 3,515 1, 897 
Queensland. ..................... 258 937 | 1,655 | 3,697 | 4,186 | 4,258 | 2,934 3, 393 
doc EA A A RA AA PA ER A A 844 |........ 
Brazil (erportsl. 4,471 |........]........ 3,250 | 5,000 |........]........ 7, 900 
E A ee Ra ra OS 11,477 | 9,100 | 62,992 | 30,820 | 12,834 | 1,275 | 6,445 |........ 
FRY eaae a aE 2 2691 |........ 9 9 146 |........ 1, 034 

AA Neues 131,111 | 49,077 | 38, 396 |102, 412 |174, 848 |187, 993 |257, 476 (1) 
Malayan Uulon. e 5 IA, PESA PA DA PPM: 413,291 | 12,909 
NOrWa A A AI 61,086 | 60,713 | 66,191 | 63,975 | 28,312 | 52,574 | 69,711 | 93,322 
Portugüil...i 2.2 come. is T98 fJ... ) PA Mi EEO 633 243 3141 
Senegal A 1,000 | 4,840 res SE 3,200 | 4,310 | 8,457 3, 690 
q AA A AA na 71 85 178 548 216 128 149 127 
United States. ........... LLL LL... 21,135 | 70,042 |184, 657 |252, 749 |279, 880 |256, 230 |305, 206 | 348, 126 

Total ilmenite................. 234, 974 |200, 036 |358, 735 |461, 050 |511, 271 |509, 183 |668, 361 (!) 
RUTILE Sl es Deo! e Noa O e ee 

Australia: 

New South Wales............... 3,519 | 4,406 | 4,828 | 4,597 | 5,202) 4,876 | 9,068 8, 937 
Queensland NS 267 1, 007 1,902 | 4,246 | 4,609 | 3,407 | 4,338 6, 411 
Brazil (erportai 2-0-2- -------- 2,369 | 4,615 | 4,557 | 1,564 160 28 B AA 

Cameroun (French)................. 1,800 | 2,400 | 2,735 | 3,320 | 1,440 | 1,260 800 € 

Indis ER IA 1, 891 2, 295 2, 396 1,672 620 262 159 1) 
"eier 172 77 116 85 76 DI AAA 
United Btateg ooooocccoonn.... 2,839 | 2,402 | 3,617 | 6,279 | 6,513 | 6,761 | 7,767 6, 695 
Total rutile... 12, 887 | 17, 292 | 20, 151 | 21,763 | 18,710 | 16,657 | 22,188 | 23,000 

1 Data not available. 4 Exports. 
2 Includes 26 tons of garnet-!lImenite. ! Approximately 20 percent of ilmenite concentrates is zircon. 


3 January to September, inclusive. 


Y? Wormer, H. W., Titanium and Zirconium, New Metals in Australian Metallurgy: Chem. Eng. and 
Min. Rev. (Melbourne), vol. 40, No. 7, Apr. 10, 1948, pp. 254-262. 
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AUSTRALIA 


Details covering heavy mineral production and other data were 
made available? in the latter part of the year. The most extensive 
known deposits of black sands were said to occur along the coast near 
the border of New South Wales and Queensland, largely between 
Southport, 17 miles north of the border, and Ballina, 50 miles below the 
border. (See fig. 1.) Information on reserves is fragmentary, but 


Brisbane 


NORTH 
STRADBROKE 


ISLAND 


SOUTH 
STRADBROKE 
ISLAND 


Southport 
H urleigh 
urrumbin 


QUEENSLAND: Men 


9 
Tweed Heads 


Po: P E TP AH 


A Cudgen Beach 
— Murwillumbah 


Cudgera 


Mooball. 
Crabbe's Creek 
New Brighton 


Byron Bay 
Tallow Beach 
Seven Mile Beach 
Lennox Head 


Balling Scole: 
linch=16 miles 


FIGURE 1.—Map showing location of heavy Sie Gepost in Northern New South Wales and Southern 
ueensland. 


investigations of all deposits are in progress in connection with the 

uestion of the probable amount of monazite available. In the areas 
close to the beach along the New South Wales-Queensland coast, now 
being worked, it has been estimated that reserves of high-grade sands 
are sufficient to last only 10 to 20 years at the current rate of produc- 
tion. Much larger unworked deposits, however, are said to occur in 


* Lamm, Donald W., Heavy Minerals of the Australian Beach Sands: Consular Rept. 86, American 
Embassy, Canberra, Australia, Sept. 9, 1948, 17 pp. 
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the sand dunes behind the present beaches, particularly in the Byron 

Bay, New Brighton—Cudgera, Cudgen, and Currumbin—Southport 
. areas. The report states that competent geologists have described as 
**very large" reserves of sands on the east coast of North Stradbroke 
Island. 'lhe average mineral content is low and the sands are not 
workable by methods now being used in Australia. 

Production figures are given in the &ccompanying world table. 
Domestic demand for rutile and zircon is very small. Thus, foreign 
markets are necessary to keep production going. Companies evident- 
ly refrain from expanding production to ultimate limits to prevent the 
accumulation of cumbersome surpluses. 

In the fiscal years 1945—46 and 1946-47, exports of rutile were 5,857 
and 11,090 long tons, respectively, and of ilmenite, 804 and 938 tons, 
respectively. The United States was the destination of 78 and 81 
percent and the United Kingdom 21 and 12 percent, respectively, of 
the rutile shipped from the country. 

The ilmenite produced on the east coast has too high a chrome 
content to be usable for pigment purposes, chief use of ilmenite, and 
ilmenite stock piles are said to have accumulated. 

In earlier years Australian rutile, ilmenite, and other minerals were 
shipped from the country chiefly in the form of mixed concentrates for 
separation in the importing country. The requirement that the 
monazite content of the concentrates be sold to the Government, 
however, has made exportation of mixed concentrates no longer 
possible. 

Seven firms are actively engaged in commercial mining operations 
for zircon and rutile; another company has discontinued operations 
temporarily, and two others were planning operations soon. Informa- 
tion on these companies, given in the report, is briefed as follows: 

Mineral Deposits Syndicate.— Deposits in the Broadbeach-Burleigh 
area and plant at Southport, Queensland. Average monthly output 
of mixed concentrates is 600 long tons. Mining is done by stripping 
the overburden with & bulldozer and selective hand loading into motor 
trucks, the overburden being replaced. The sands are treated at the 
plant by the use of Wilfley tables, draining, and rotary drier. Rotary 
magnetic separators are used to eliminate the ilmenite, followed by 
electrostatic separation of the zircon-rutile and cleaning by & mag- 
netic separator. Products are zircon and rutile concentrates of 85- 
and 95-percent purity, respectively. 

Associated Minerals.—Deposits in the Southport-Broadbeach area 
and plant at Southport. Average monthly production is 500 lon 
tons. Mining methods same as foregoing. The sands are treate 
by Wilfley and curvilinear tables, rotary drier, then electromagnetic 
and electrostatic separation of the zircon and rutile, with further 

cleaning of each product by both electrostatic and electromagnetic 
methods. Products are zircon (93-percent purity) and rutile (96 
percent) concentrates. 

Rutile Sands Pty.—Deposits on the Tugen-Currumbin beaches and 
plant at Currumbin, Queensland. Average monthly production is 
650 long tons. Mining methods same as previous two companies. 
The sands are treated by Wilfley tables, draining, and rotary drier, 
followed by electrostatic and electromagnetic separation. Zircon 
concentrates of 90 percent and rutile of 96-percent purity are produced. 


1246 MINERALS YEARBOOK, 1948 


Tweed Rutile Syndicate.—Deposits at Cudgen and the adjacent 
beach area and plant at Cudgen, N. S. W. Monthly output 1s 500 
long tons. 'The sands are mined by stripping the overburden with 
horse-drawn scoops, then loading the black sands on motor trucks by 
use of a small Diesel shovel. The sands are treated by the use of 
Wilfley tables, then moved by conveyor to the drier and separated 
and cleaned by electrostatic and electromagnetic methods. Products 
&re zircon and rutile concentrates of 95- and 96-percent purity, 
respectively. 

Titanium Alloy Manufacturing Co., Ltd.—Deposits and plant the 
same as Tweed. Average ees Cie production is 900 long tons. The 
overburden is removed by power scoops, and the heavy minerals are 
then piled, and loaded by use of a small drag scraper into 2-foot-gage 
railway trucks drawn by a Diesel locomotive. The sands are treated 
by using Wilfley tables, draining, rotary drier, then electrostatic 
treatment (the company has six units). The ilmenite is removed by 
a magnetic separator. Products are zircon and rutile concentrates 
of 98- and 94-percent purity, respectively. 

Metals Recoveries, Ltd.—Deposits in the area between Cudgera and 
New Brighton and plant at Crabbe's Creek and Mooball Landing, 
N.S. W. Approximate monthly production is 250 long tons. The 
overburden is removed by horse-drawn scoops, and there is selective 
hand loading of the black sands into trucks. The sands are treated by 
the use of Wilfley and curvilinear tables at Crabbe's Creek and carted 
to Mooball where they are dried, passed through a electromagnetic 
separator, and through an electrostatic separator. Products are 
zircon and rutile concentrates of 97-percent purity each. 

Zircon Rutile, Ltd.—Deposits at Seven Mile and Tallow Beach, 
Byron Bay, and plant at Byron Bay. Largest of the operating firms 
with an average monthly output of 1,000 long tons. Mining by re- 
moving overburden with bulldozers and stacking the heavy mineral 
sands, then loading on trucks by an overloader. A dragline loader is 
also used. The Wilfley tables are at the beach, and the concentrates 
are carted to the main plant at Byron Bay. The zircon is removed by 
flotation, the tailings, being passed over cleaner curvilinear tables 
then through the drier. The ilmenite and other slightly magnetic 
minerals are removed magnetically, and the zircon concentrate 1s 
dried and cleaned magnetically. The zircon concentrate is graded 
at 99.5 percent and the rutile at 96-percent pure. 

Swansea Minerals.— Deposits and plant at Swansea Beach, N. S. W. 
when firm was producing, average monthly output was 300 long tons, 
but operations closed temporarily at end of June 1948. The black 
sands were hand-loaded into trucks and only Wilfley tables used in 
treating them. The firm marketed a mixed concentrate consisting 
of 44 percent zircon, 41 percent ilmenite, 10 percent rutile, and 5 
percent other heavy minerals. 

Alluvial Gold, Ltd.—Leases covering about 590 acres in the Mur- 
willumbah district, N. S. W. Preliminary borings indicate that the 
area contains 130,000 tons of rutile and 250,000 tons of zircon ore. 

Zinc Corp.—Large mining firm investigating deposits on North 
Stradbroke Island, for which it has important lease holdings. Leases 
apparently taken in the name of Australian Mining & Smelting Co., 
Ltd., and later transferred to the Titanium & Zirconium Industries 
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Pty., Ltd., which is doing preliminary boring. Both companies are 
. subsidiaries of the Zinc Corp. 
| James Scott-Moffatt.—He has applied for dredging leases for an 
. 80-acre area on South Stradbroke Island, requesting & 21-year lease. 
Plans to concentrate heavy minerals on island and transport them to 
- Brisbane to be separated. 
. Rare Metals Pty., Ltd.—Had just commenced operations on com- 
mercial scale when report was prepared. Deposit at Cheyne Beach, 
40 miles east of Albany, Western Australia. Sample shipment of 
100 tons of sand sent to England had an over-all mineral yield of 69 
percent. Concentrating plant will be at Albany, and the company 
planned soon to send 10,000 long tons there for processing. Timenite 
in this deposit is virtually free of chrome (which characterizes much 
of Australia's ilmenite) and is thus suitable for commercial use. 
Zircon and rutile will also be marketed. 

British Titan Products.—A subsidiary of Imperial Chemical Indus- 
tries (British). No information avalable regarding firm's plans. 


CANADA 


Announcement was made during the year of an extensive develop- 
ment program in new titanium-iron ore fields in the Allard Lake area 
of eastern Quebec. The work has been in progress for several years 
and has been carried on jointly by the Kennecott Copper Corp. and 
the New Jersey Zinc Co. According to the Northern Miner,’ upwards 
of 125,000,000 tons of high-grade, easily accessible titanium-bearing 
ore has been outlined by diamond drilling at Tio Lake. The report 
credits discovery of the deposit to J. A. Retty of the Quebec Bureau 
of Mines, who carried out in 1941 the first geological work to be done 
in the Lower Romaine River area, in Saguenay County, on the north 
shore of the Gulf of St. Lawrence, about 400 miles below Quebec 
City. Dr. Retty called attention to the presence of several large 
masses of anorthosite rocks, some of which were rich in ilmenite, 
and indicated that ore bodies of considerable size well might be 
developed. 

The Quebec Iron € Titanium Corp.—owned two-thirds by Kenne- 
cott and one-third by New Jersey Zinc—was organized to equip and 
operate the property, according to the 1948 annual report to stock- 
holders of the Kennecott Copper Corp. A railroad 27 miles in length 
will be required to transport the ores to the St. Lawrence River at 
Havre St. Pierre, and grading for 4% miles of the distance had been 
completed early in 1949. From Havre St. Pierre the ore will be moved 
up the St. Lawrence about 600 miles to Sorel, where the smelting 
operation will be conducted utilizing the hydroelectric power available 
in that area. Production on a small scale is scheduled to begin late 
in 1950, and the company hopes to be treating 1,500 tons of ore a 
day by the end of 1951. An over-all expenditure of $25,000,000, 
about two-thirds in the Sorel area, is expected to be needed to brin 
the operation to the initial capacity indicated. Through extende 
research an electric smelting method for separating the ore into mer- 


? Northern Miner, New Titantum-Iron Ore Fields Add Impulse to Industry: Vol. 34, No. 22, Aug. 19, 
1948, pp. 1, 8-9. 
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chantable iron and high-grade titanium oxide slag was developed. In 
speaking of the market for their product, Kennecott stated: 

At the beginning of operations the principal demand for the titanium slag will 
be for conversion into titanium oxide for use in the paint, white rubber, paper and 
ceramic industries. Eventually, however, there should be a substantial market 
for the slag to process into titanium metal, which, because of its strength, corrosion 
resistance and relatively light weight, should be superior to other metals for manc 
purposes. As research is currently being carried on by many organizations to 
find & low-cost process for producing the metal, it is quite possible that develop- 
ments in this direction will be realized within & reasonable length of time. 


According to the Northern Miner of January 20, 1949, plans cover 
an initial 1,500-ton unit, but the plant is laid out to accommodate 
four such units. The annual treatment of 550,000 tons of ore is 
expected to yield 175,000 tons of high-grade iron and 250,000 tons of 
TiO, slag. 

OTHER COUNTRIES 


Czechoslovakia.—Production of titanium oxide at Aussig was 
discussed in a recent report.” The data were given entirely from 
memory. The plant was said to have had a capacity of 600 to 900 
metric tons of titanium oxide before the war. Planned extensions to 
1,200-1,500 tons were not completed. Supplies of ilmenite had come 
from Travancore, Portugal, and Norway and just before the war were 
largely from Malaya. Norwegian ilmenite was used solely during the 
war. Another report * stated that a deposit of ilmenite of excellent 
quality had been located near Pilsen. 

United Kingdom.—The British Titan Products Co., Ltd., which has 
operated a titanium pigments plant at Bellingham since 1934, 

anned * to complete a new plant at Grimsby before the end of 1948. 
Production was expected to begin early in 1949 and to expand to 
10,000 tons of rutile-grade titanium oxide pigment annually. The 
Grimsby works will have its own sulfuric acid plant, which is expected 
to produce 110 tons of sulfuric acid a day and is said to be the largest 
single contact unit in the country. Imports of titanium ores into the 
United Kingdom totaled 57,493 long tons in 1948 compared with 
71,250 tons in 1947. 


10 Richmond, J. T. (interrogation of Walter Neumann, Nov. 17, 1947), Production of Titanium Oxide st 
Aussig: British Intelligence Objectives Subcommittee Final Rept. 1410, 1947, 4 pp. 

11 Chemical Engineering, vol. 55, No. 10, October 1948, p. 226. 

7 Chemical Age (London), A Triumph for Engineers: Vol. 59, No. 1516, July 31, 1948, pp. 157-159, 


Tungsten 


By HUBERT W. DAVIS 


GENERAL SUMMARY 


REATLY expanded domestic production and imports, higher 
G level of consumption, reduction in the rate of duty, and lower 
prices were features of the tungsten industry in 1948. 

Despite a 24-percent reduction in the rate of duty, domestic out- 
put and shipments of tungsten concentrates reversed a 4-year down- 
ward trend. Production and shipments of tungsten concentrates (60 
percent WO, basis) were 4,210 and 4,005 short tons, respectively, in 
1948, increases of 32 and 29 percent over 1947. California displaced 
Nevada as the premier tungsten-producing State in 1948. The Cli- 
max Molybdenum Co. began commercial recovery of tungsten con- 
centrate as a byproduct of molybdenite production at the Climax 
mine in Lake County, Colo., in May 1948. 


Salient statistics of tungsten ores and concentrates in the United States, 1944-48, 
in pounds of contained tungsten 


Industry stocks at end of year 
Y ear Produc- f - Song Con- 
Pro- sumers Total 
ducers and 
dcalers 
Är Lolli vee 9, 704, 647 19, 165, 000 435, 634 | 1, 510, 419 1, 946, 053 
10415. eelere 14. 146, 000 557, 042 | 3, 784, 429 4, 341, 471 
Ii rica 6, 458, 000 285, 865 | 3, 694, 256 3, 980, 121 
JMZ- cian es 7, 812, 000 368, 316 |! 3, 343, 392 | ! 3, 711, 708 
) tr t: E 8, 853, 000 563, 418 | 5, 284, 901 6, 848, 319 
1 Revised figure. 


Imports of tungsten ores and concentrates for consumption in the 
United States were also larger in 1948; they were 7,931 short tons (60 
percent WO, basis), an increase of 25 percent over 1947. Asia, 
chiefly China, supplied 68 percent of the total imports in 1948 and 123 
percent more than in 1947. Imports from South America, however, 
were 28 percent smaller in 1948 than in 1947. Of the total imports, 
1,792 tons (60 percent WO, basis) were received from China duty free 
for the United States Government. 

Consumption of tungsten concentrates (60 percent WO, basis) in 
the United States was 9,300 short tons in 1948, compared with 8,200 
tons in 1947. The quantity of concentrates converted to ferrotung- 
sten was 8 percent greater in 1948 than in 1947. A much greater export 
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Average per unit ol WOy, f. o. b. domestic mines OR 
ll | | 


Domestic shipments 
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FIGURE.—Trends in domestic shipments, aa average price of tungsten ores and concentrates, 


demand for ferrotungsten, which increased to 1,255,435 pounds (gross 
weight) in 1948 from 81,983 pounds in 1947, was more than enough to 
account for the larger quantity of concentrates used in making ferro- 
tungsten in 1948. Usage of tungsten concentrates charged directly 
to the steel bath was 32 percent greater than in 1947. Consumption 
of concentrates in tungsten-metal powder and other tungsten products 
gained 12 percent. 

Industry stocks of tungsten concentrates (60 percent WO; basis) 
were 6,145 short tons on December 31, 1948, compared with 3,900 tons 
at the end of 1947. 

Effective May 22, 1948, the rate of duty on tungsten ores and con- 
centrates was reduced to $6.03 a short-ton unit of WO;; the former rate 


was $7.93 & unit. 
RESERVES 


Information on reserves of tungsten ore in the United States, pre- 

ared by the Bureau of Mines and Geological Survey, was ubliched 
1n hearings before a subcommittee of the Committee on Public Lands, 
United States Senate, Eightieth Congress, first session, 1947 (pp. 300- 
303); an abstract is contained in the chapter of this series for 1947 


(p. 1187). 
DOMESTIC PRODUCTION 


The tungsten ore mined and milled in the United States, in general, 
contains 0.5 to 2.5 percent WO; and is beneficiated to a concentrate 
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containing 60 percent or more WO;. The leading tungsten producers 
and many small operators depend on ore carrying tungsten only as 
scheelite (calcium tungstate). Hübnerite (manganese tungstate), 
wolframite (iron-manganese tungstate), and ferberite (iron tungstate), 
in the order listed, contributed smaller quantities of the tungsten in 
domestic ore mined in 1948. Most of the concentrates are converted 
to ferrotungsten and tungsten metal. Some high-purity concentrates, 
however, are charged directly to the steel bath. 

Despite a 24-percent reduction in the rate of duty and substantially 
lower price, production of concentrates (60 percent WO, basis) re- 
versed a 4-year downward trend in 1948, when 4,210 short tons were 
produced compared with 3,180 tons in 1947. Output in 1948 was 
obtained from many widely scattered operations in eight States and 
Alaska, but three States—California, Nevada, and North Carolina— 
supplied 94 percent of the total; and six operators—Climax Molybde- 
num Co., Nevada-Massachusetts Co., Nevada Scheelite, Inc., Surcease 
Mining Co., Tungsten Mining Corp., and United States Vanadium 
Corp.—produced 90 percent of the United States total. California 
displaced Nevada as the premier tungsten-producing State in 1948. 
DET a 63-percent gain in output in North Carolina, it dropped 
to third place in 1948. 


Tungsten concentrates produced ER in the United States, 1947-48, by 
tates 


Shipped from mines 


State 


percent 
WO: 


—— o | —— | MM | | OM | ———— | ÉMÓ Há—Á 


Arizona............... 13 

California............. 394 

Colorado. ............. 68 
BET 61 

MRT AAA A Rleamezuimezsh .. 91 — A A 

Montana.............. 34 4 

Nevada —— HC E E dg ` , 2, 002 

North Carolina 78 538 

Utab........---------- 1 


ce | ee | — e | —— M NS PA ÁÀ ÀÀ—— 


Tungsten concentrates shipped from mines in the United States, 1944—48 


Quantity Reported value f. o. b. mines 
Year Concentrates, 
60 percent O Total Average per A a 
WO; (short | GH, unitof WOs| esten 
tons) poun ungs 

1946 A E EE A a TCR CE 10, 283 9,786,537 | $14, 407, 143 $23.35 $1. 47 
1945 eee cercitsencs heo UE si kE 6, 534 5, 266, 818 7,692, 691 23.17 1. 46 
1940 ce oo eka tees cto eet cous 5, 193 4, 942, 282 6, 283, 413 20.17 1. 27 
BOAT ARPA ie lenses oui 3, 094 2, 944, 622 4, 349, 851 23. 43 1. 48 
jo eer RE 4, 005 3, 811, 639 6, 312, 161 26. 27 1. 66 
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Tungsten ore and concentrates shipped from mines in the United States, by States, 
with shipments for maximum year and cumulative shipments from 1900 to end 
of 1948, in short tons of 60 percent WO; 


Maximum 
shipments Shipments by years Total shipments 


1 Less than half a ton. 
2 Less than 0.01 percent. 


Alaska.—J. H. Scott Co., operating the Riverside mine near Hyder, 
produced (but did not ship) a small quantity of concentrate averaging 
50 percent WO; in 1948. The Yukon Corp. did some prospecting 
at the Big Chief mine near Fairbanks in 1948. 

The tungsten deposits in Alaska have been described! 

Arizona.— Production and shipments of tungsten concentrates in 
Arizona were 20 short tons averaging 69.4 percent WO; in 1948 com- 

ared with 16 tons averaging 50.3 percent WO; in 1947. The outputs 
1n both years came from several widely scattered operations. 

California.—California ascended from third to first place as a 
tungsten-producing State in 1948, chiefly because of greatly increased 
operations at the Pine Creek mine and concentrator and partly to a 
much higher rate of activity at the Spud Patch placer and to reopening 
of the Strawberry mine. Output of concentrates was 1,542 short 
tons averaging 69.2 percent WO, in 1948, compared with 521 tons 
averaging 54.8 percent WO; in 1947. Shipments of tungsten con- 
centrates totaled 1,549 tons averaging 68.4 percent WO, in 1948, com- 
pared with 515 tons averaging 45.9 percent WO; in 1947. Although 
concentrates were produced at a number of widely scattered opera- 
tions, six producers (Alpine Mining Co., Consolidated Tungsten, 
Strawberry Tungsten Mine, Surcease Mining Co., Tulare County 
Tungsten Mines, and United States Vanadium Corp.) supplied 96 
Bee of the State total. The bulk of the remainder was contributed 

y Embree € Eliason Mining Co., Sheridan € Bennett, Hanging 
Valley Tungsten Co., W. C. Thompson, and O. A. Kittle Mining « 
Exploration Co. 


1 Thorne, R. L., and others, Tungsten Deposits in Alaska: Bureau of Mines Rept. of Investigations 
4174, 1948, 51 pp. 
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The Pine Creek mine and concentrator of United States Vanadium 
Corp. near Bishop were operated at greatly increased rates in 1948; 
and the company output of tungsten concentrates, which was nearly 
12 times more than in 1947, was the largest in the United States. 
The driving of a 7,240-foot low-level adit, which was begun in 1945, 
was completed in 1948, and installation of 36-inch gage track in the 
tunnel was begun. | 

Surcease Mining Co. continued to work the Spud Patch and other 
placers in San Bernardino County, and its output of concentrate in 
1948 was 121 percent greater than in 1947. 

The Harrel Hill mine in Tulare County, operated by Consolidated 
Tungsten, and the Alpine mine in Alpine County, operated by Alpine 
Mining Co., were worked at much higher rates in 1948 than in 1947. 

About half as much tungsten concentrate was produced in 1948 as 
in 1947 by Tulare County Tungsten Mines, operating the Big Jim 
mine in Tulare County. 

The Strawberry mine in Madera County was reopened in 1948 by 
the Strawberry Tungsten Mine, which drove two new adits 190 feet, 
deepened the shaft 40 feet, and rebuilt the mill. 

The O. A. Kittle Mining & Exploration Co., which leased the 
oe Valley mine in Inyo County, found an ore body by diamond 

illing. 

The Tungstar Corp. leased the Black Rock mine in Mono County 
and began development in December 1948. The mill to serve the 
mine was being rehabilitated for operation in 1949. The Tungstar 
Corp. also plans to diamond-drill its Tungstar mine in Inyo County. 
" ac tungsten occurrences in the Darwin district have been described 

riefly. 

Colorado.—Production and shipments of tungsten concentrates (60 
percent WO, basis) in Colorado were 198 and 208 short tons, respec- 
tively, in 1948 compared with 61 and 68 tons, respectively, in 1947. 

The Climax Molybdenum Co., operating the world's largest known 
molybdenite deposit at Climax, Lake County, began recovery of the 
very small tungsten content of its ore in May 1948. 

The Firth-Sterling Steel & Carbide Corp. (Wolf Tongue Division), 
Tanner & Smith, and George H Teal & Associates were the chief 
pee of tungsten concentrates in Boulder County in 1948. "The 

irth-Sterling Steel & Carbide Corp. discontinued mining and milling 
tungsten ore December 24, 1948, and was liquidating its tungsten 
holdings. This company has been active in mining tungsten ore in 
the Boulder County field since 1905. 

Idaho. A new concentrator to serve the Ima mine in Lemhi 
County was under construction in 1948 by Bradley Mining Co. 
The mill, which replaces one destroyed by fire December 10, 1947, 
was completed and put into operation in January 1949. Development 
was done at the Ima mine during 1948. 

Missouri.—The And-Mor Mining Co., Inc., operated the Apex 
mine in Madison County, near Fredericktown, in 1948. 

Nevada.—Nevada, which for three successive years had been the 
“premier tungsten-producing State, surrendered the lead to California 
in 1948. Production of concentrates was 1,076 short tons averaging 


1 Butner, D. W., Investigation of Tungsten Occurrences in Darwin District, Inyo County, Calif.: Bureau 
of Mines Rept. of Investigations 4475, 1949, 6 pp. 
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70 percent WO, in 1948 compared with 3,550 tons averaging 32 percent 
WO, in 1947. Shipments were also smaller and were 874 tons averag- 
ing 65 percent WO, in 1948 compared with 3,576 tons averaging 34 
percent WO, in 1947. 

The Nevada-Massachusetts Co., the largest producer of tungsten 
concentrates in the United States in 1947, dropped to second place 
in 1948; its output was 19 percent smaller than in 1947. The mill 
and the Stank, Humboldt, and Sutton No. 2 mines were operated 
steadily. Work was discontinued at the O’Byrne mine after March 1. 
Very little underground development was done in 1948. Open-pit 
mining continued to yield satisfactory tonnages in 1948. 

The second-largest producer of tungsten concentrates in Nevada 
in 1948 was Nevada Scheelite, Inc., operating a mine of the same 
name in Mineral County; output was four times that in 1947. 

The chief smaller producers of concentrates in 1948 were the 
Atolia Mining Co., operating the Lincoln mine in Lincoln County; 
Minerva Scheelite Mining Co., operating the Scheelite Chief mine in 
White Pine County; Tungsten Minerals, Inc., operating the Tung- 
stonia mine also in White Pine County; United States Vanadium 
Corp., operating the Riley mine in Humboldt County; and the Cherry 
Creek Mining Co., operating the Cherry Creek mine in White Pine 
County. The Lincoln mine was closed in July 1948, and operations 
at the Riley mine were discontinued for an indefinite period in early 
1948. The Scheelite Chief mine, formerly worked by Tungsten Metals 
Corp., was rehabilitated, and a mill of 25-ton daily capacity was built 
to serve it. Much development was done at the Tungstonia mine in 
1948. 

North Carolina.—Despite a 63-percent gain in production of tung- 
sten concentrates, North Carolina dropped from second to third 
place as a tungsten-producing State in 1948. Output was 969 short 
tons averaging 58.3 percent WO, in 1948 compared with 585 tons 
averaging 59.2 percent WO, in 1947. Shipments were also much larger 
and totaled 990 tons averaging 58.5 percent WO, in 1948 compared 
with 542 tons averaging 59.6 percent WO, in 1947. 

The Tungsten Mining Corp., operating the Hamme mine in Vance 
County, continued to be the only producer of tungsten concentrates 
in North Carolina. 'The major development program, which was 
inaugurated by the company in June 1947, was continued in 1948; 
as a result, 17,382 feet of diamond drilling and 7,526 feet of under- 
ground development were done; a 215-foot shaft was sunk to open 
the Sneed No. 2 ore body, and from this shaft a 500-foot drift was 
driven to open the Sneed No. 1 ore body. The SE of a central 
shaft was begun to facilitate mining operations and to free shaft ore 
pillars. Winzes were sunk to the 400- and 500-foot levels, respectively, 
of veins No. 2 and No. 3. To increase milling capacity, a rod mill for 
regrinding was added, and for upgrading concentrates a six-pole 
magnetic separator was installed. 

The Seminole Rock & Sand Co. did no development at its property 
in Vance County in 1948. However, it shipped a small quantity of 
concentrate which was produced in 1944. 
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The tungsten deposits in Vance County have been described.? 

Utah.—Small quantities of Wée concentrates were produced in 
Tooele County, Utah, i in 1948 by the Star Dust Mines, Inc., operating 
the Star Dust mine; C. H. Wilson, operating the Yellow Hammer 
mine; and Fred Cook (property not reported). 


CONSUMPTION 


Consumption of tungsten concentrates (60 percent WO, basis) in 
the United States was about 9,300 short tons in 1948 compared with 
8,200 tons in 1947. Of the total consumed in 1948, about 4,100 tons 
(44 percent of the total) were converted to ferrotungsten, the form in 
which most of the tungsten is introduced into steel. However, high- 
purity tungsten concentrates are charged directly to the steel bath; 
and 1,850 tons (20 percent) were so used in 1948. "Tungsten-metal 
powder and other tungsten products, chiefly the former, utilized about 
3,350 tons or 36 percent of the total concentrates consümed in 1948. 


PRICES 


Prices on tungsten concentrates were, in general, downward in 1948. 
According to the Engineering and Mining Journal, quotations on im- 
ported concentrates had declined from $30 a short-ton unit of WO,, 
duty paid, on January 1 to $23.50-$24 a unit on September 9; there- 
after prices firmed somewhat and at the year end had advanced to 
$24.25-$24.75 & unit. Domestic scheelite of good known analysis, in 
carlots, delivered, was quoted &t $30 & short-ton unit of WO; from 
January 1 to June 16, at $28 a unit from June 17 to November 3, and 
at $28.50 a unit from November 4 to December 31. The use of high- 
purity scheelite for direct smelting has placed & premium on this type 
of concentrate. As reported to the Bureau of Mines, the average price 
for domestic concentrates shipped to consumers was $26. 27 a short-ton 


unit of WO, in 1948. 
FOREIGN TRADE * 


Domestic production is inadequate for requirements, and the United 
States imports both tungsten concentrates and products, chiefly the 
former. General imports (receipts) of ores and concentrates into the 
United States totaled 9,763,761 pounds (tungsten content), equivalent 
to 10,259 short tons of 60 percent WO; in 1948, an 8-percent gain over 
1947. "This quantity represents the ores and concentrates received in 
the United States, irrespective of final disposition. Although ores and 
concentrates were received from 17 foreign countries in 1948, 4— China 
(50 percent), Korea (18 percent), Brazil (9 percent), and Bolivia (5 
percent) —supplied 82 percent of the total. 


3 McIntosh, F. K., Investigation of the Hamme Tungsten District, Vance County, N. C., and Mecklen- 
burg County, Va.: Bureau of M ines Rept. of Investigations 4380, 1948, 6 pp. 

igures on imports and SE compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Depertment of Commerce 
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Tungsten ores and concentrates imported into the United States, 1947-48, by 
countries 


[U. 8. Department of Commerce] 


General Imports ! Imports for consumption ? 


Country 


Tungsten 
Gross weight Gross weight 
(pounds) | 73 | (pounds) Value 
1947 

Argentina. lll... 624, 902 843, 952 $248, 209 
AI AA Ee 61,801 31, 521 124.114 
Belgian Congo................... 983, 357 550, 328 516, 543 
er EE 2, 857,025 1, 093, 463 688, 069 
A BE 2, 163, 454 1, 225, 435 840, 563 
British East Africa.............. 50, 347 26, 686 16,575 
CunadB-. AAN IA 717, 920 175, 679 126. «01 
A scot sub aS eck 106, 200 58, 613 61, 50 
Ss ae ota ee eis 4, 287, 934 2, 313, 657 2, 563, 507 
OUD ecco ee A PEA sco ate A 24 

Indonesia........................ 141, 934 80, 502 109,7 
E A ts ethan sl 1, 921, 375 953, 710 ll PA AA ME 
Malaya, Federation ot... 4, 59 
A TON CE 326, 994 151, 926 45, 240 
New Zealand...................- 11, 200 : 4, 565 
Ugo y! ooo oe CELERE 35, 274 19, 024 70, 976 
Portugal... oe ocu n RI 322, 736 154, 523 104, 130 
Southern Rhodesia.............. |. ........ LLL |. Lll lll... 193, 410 
Spain os ua ida 2,301, 519 1, 031, 076 101, %7 
Thnaiand. -.. 2:29 2 ee tooo 1, 633, 692 778, 092 480, 517 
Union of South Africa........... 14, 800 7, 630 102, 915 
United eos ERIN AA A 17, 400 
TOM) AA O 18, 562, 464 9, 002, 115 6, 421, 827 

1948 

Argentinas lc lll ll... 16, 174 8, 261 12, 058 
Australia 22. 2c onemaccicc enit: 164, 051 87,974 3, 435 
Belgian Congo................... 199, 810 110, 758 122, 87 
Deet 1, 499, 527 489, 172 

Brazil- oeeo A , 546, 394 864, 736 912,7 
British East Africa.............- Lk: 20, 539 t 11,337 14, 824 
anada Ee 583, 195 337,878 432, 182 
Lë MS MES NRI MEAM TEUER E 40, 641 39,041 
A oo occ Ee 9, 186, 480 4, 803, 326 8, 699, 850 9, 827, 676 
French Indochina. .............. ! 803, 360 178-401) AAA AA A 
TAPAS e P 55,115 > 36, 370 68, 311 
E EM AI 3, 508, 789 1, 723, 275 947, 062 
ES EE 314, 370 151, 492 166, 600 
POR. A A 533, 251 157, 497 145, 540 
Portnpal.-....- cruda Een 24, 125 | 10, 207 8, 807 
Southern Rhodesia.............. 77,840 * 31,136 12, 795 
Spam eeh OLET 503, 416 261, 791 580, 466 207, 617 
Thailand BEE 809, 333 393, 054 693, 748 366, 481 


emmmer A | a —— 


Ee 9, 763, 761 14, 972, 040 7, 548, 101 


1 Comprises ores and concentrates received in the United States; part went into consumption during 
year, and remainder entered bonded warehouses. 

2 Comprises ores and concentrates withdrawn from bonded warehouses during year (irrespective of time 
of importation) and receipts during year for consumption, 


Imports of ores and concentrates for consumption in the United 
States were 7,548,101 pounds (tungsten content), equivalent to 
7,931 short tons of 60 percent WO; in 1948, a gain of 25 percent over 
1947. Imports for consumption represent ores and concentrates on 
which the duty has been paid and which have thereby entered into 
the domestic commerce of the United States and concentrates which 
enter duty free for the United States Government. China (49 per- 
cent), Korea (13 percent), Brazil (11 percent), and Bolivia (7 percent) 
supplied 80 percent of the total. Of the total imports, 1,705,831 
pounds (tungsten content), equivalent to 1,792 short tons of 60 
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percent WO, from China were duty-free for the United States 
Government. 

In 1948, 972 short tons (60 percent WO) of ores and concentrates 
were withdrawn from warehouses for smelting, refining, and export 
(954 tons in 1947), and 391 tons (gross weih) were reexported (933 
tons in 1947). Ores and concentrates withdrawn for smelting, 
refining, and export and for reexport are free of duty. 

Effective May 22, 1948, the rate of duty on tungsten ores and 
concentrates was reduced to 38 cents a pound on the metallic tungsten 
contained therein. This is equivalent to $6.03 a short-ton unit.’ 
The former rate was 50 cents a pound or $7.93 a short-ton unit. 

Exports of tungsten ores and concentrates from the United States 
were 415 short tons (gross weight) in 1948 compared with 155 tons in 
1947. Of the 1948 exports, 180 tons went to the United Kingdom, 
108 tons to Germany, 54 tons to Sweden, 35 tons to India, 20 tons to 
Italy, 18 tons to France, and 19 pounds to Canada. 

Imports of tungsten metal were 224 pounds in 1948 (10,890 pounds in 
1947). No tungstic acid was imported in 1948 (4 pounds in 1947). 
There were no imports of ferrotungsten, tungsten Ke ide, or combina- 
tions containing tungsten or tungsten carbide in 1947 or 1948. 

Exports of tungsten metal, stellite, wire, shapes, and alloys other 
than ferrotungsten were 181,956 pounds in 1948 (243,741 pounds in 
1947). Exports of ferrotungsten were 1,255,435 pounds (gross weight) 
in 1948 (81,983 pounds in 1947). 


WORLD REVIEW 


Argentina.— Argentina formerly ranked as the second-largest pro- 
ducer of tungsten in South America; but in 1944 it was displaced by 
Brazil, and in 1946 it was displaced by Peru as the third-largest 
producer. Output in Argentina comes from the Provinces of Cata- 
marca, Córdoba, Mendoza, San Juan, and San Luis. Production of 
tungsten (60 percent WO; basis) i in Árgentina advanced uninterrupt- 
edly from 392 metric tons in 1934 to reach a peak of 2,390 tons in 
1943. During the three following years output declined progressively 
and had dropped to 457 tons in 1946. Except for a small tonnage 
mined in the course of maintenance work, production was virtually 
suspended in 1947 and 1948. The marked de cline in tungsten opera- 
tions was attributed to termination of war contracts, increase in 
cost of production, lack of a home market, and uncertainty of getting 
working permits promptly. To promote tungsten production in 
Argentina, it has been proposed that a law be introduced that would 
cover such points as setting a reasonable price for the producer under 
different circumstances, permitting the state to collect a stock of 
tungsten minerals for emergency, and controlling employer-employee 
relationships. 


$ A unit, as applied to tungsten ores, is 1 percent of a ton of contained tungsten trioxide (W O3). Thus, a 
short-ton unit is 20 pounds of W O; or 15.86 pounds of tungsten (WI. 
6 Chemical Engineering, vol. 55, No. 9, September 1948, p. 312. 
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World production of tungsten ores, by countries, in metric tons of concentrates 
containing 60 percent WO;, 1941-48 ! 


[Compiled by B. B. Mitchell] 


Country ! 1941 1942 1943 1944 1945 1946 
North America: 
anida AAA O eue 32 244 618 AE A EE 
A on eSports) duce d cats eles soe Teese ae 7 T E AE A EE 
keete E eg 191 193 516 336 134 95 
Unid States (shipments)....... 5, 957 8, 467 | 10,836 9, 329 5, 020 4, 711 
Total North America.......... 6, 180 8,911 | 11,977 9, 879 5, 163 4, 806 
South America: E i 
Arozenting `. 1, 720 2, 115 2, 390 2, 043 1, 067 457 
Bolivia (exports) ................ 4,353 | 5,606 | 6,902 | 7,935 | 3,851 | 2,120 
e (exports)................. 35 9| 1 2 221 | 2,192 K e 
dee A dox epe 
Pon DNO RNC SPP 337 510 122 635 523 510 
Total South America.......... 6,446 | 8,240 | 11,281 | 12,837 7,633 | 4,710 
Europe: CT E 
o A A RE 120 95 126 84 185 286 
EC MRNA CARN REIR 1 5 2 2 6 (3) 
e ee AAN ae réi DEE 4 a A AA 
Portugal.” cic. eck eese es 5, 834 5, 220 7,477 4,088 |........ 630 3, 149 
e e ena E AA 415| 1,462 | 3,902 | 2,393 283 431 
Sweden. coco 228 290 335 413 490 
United Kingdom Lene Lt nay eae 127 198 237 350 120 108 
Total Europe............. .... 6, 733 7,254 | 12,034 7,258 1,012 (2) 
Asia fi Mea oe Spe ether get ey tw ME 
Bürma.c. o sco e 8, 300 1, 346 1, 346 1,346 A lee 
Chile ee A 13,538 | 12,962 | 9,734 | 3,502 | 2,929 | 2,691 
A A oT 77 87 85 33 3 
Indochina, French... 333 213 107 83 E A 
Indonesia... o EE EE, RS (3) 
JADAN escocia sudden roo 4601 | 4817 | 4733 | 4575] 41093 4 59 
Korca: 
ee ) 4,650 | 6,062 | 6,032 | 8,402 | 1,513 | 1,180 
Malaya, Federation of.........-- 556 61 146 217 29 10 
TThailand......................-- 961 1, 653 1, 738 1, 135 461 201 
Total Asian. 28, 516 | 23, 201 | 20,821 | 15, 293 5,155 4, 144 
Africa: D E 
Belgian Congo. ................. 123 315 467 433 513 397 
A A e 43 17 42 A A EE 
Morocco, French................]........ (8) AA P ES A AA E 
NIPOFIE EE ez das 100 75 30 6 5 
Southern Rhodesia... 088. 204 504 806 757 287 53 
South-West Africa... LL. L LL. 116 122 174 WS {| | 4 |........ 
Tanganyika (exports)........... 1 2 E AA, CO A A 
Uganda EES, AAN 7 33 95 92 102 
Union of South Africa ........... 142 400 430 660 452 144 
Total Africa................... 689 1, 467 2,030 2 112 1, 354 701 
Oceania: addo 
Australia: 
New South Wnales........... 95 52 15 53 53 42 
Northern ee 333 159 193 102 140 74 
( ucensland A ene ere he 137 217 177 229 155 75 
asmania. aaan annuae 577 475 463 300 800 850 
New Zeuland..................-. 79 73 121 159 37 30 
Total Orania, 1, 221 976 1,029 843 1, 185 1, 071 
Grand total (estimate) 1....... “49, 800 | 50,000 | 50,200 | 48, 200 | 21, 500 | 17,300 


! In addition to countries listed, tungsten ore is produced in U. S. S. R., but data on production are not 
available; no estimate included in total. 

2 Data not available; estimates by author of chapter included in total. 

3 Less than 1 ton. 

4 Preliminary data for the fiscal year ended Mar. 31 of year following that stated. 

$ January to September, inclusive, 
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Australia.—During the year ended October 31, 1948, the King 
Island Scheelite, N. L., milled 142,641 long tons of scheelite ore averag- 
ing 0.6 percent WO;, which yielded 591 tons of concentrate. In the 
corresponding year 1947 it milled 128,628 tons of ore averaging 0.652 
percent WO;, which yielded 613 tons of concentrate averaging 64.7 
percent WO;. The mine, which is on King Island in Bass Strait, is 
worked by the open-pit method and is served by a treatment plant 
(capacity 20,000 tons of ore monthly) comprising gravity units for 
recovery of the coarse mineral and a flotation section for recovery of 
slimed material. 

Bolivia.—Bolivia continued to be the largest tungsten producer in 
South America. Most of the deposits are in the Departments of 
La Paz, Oruro, Potosí, and Cochabamba. Output (as indicated by 
exports) was 2,485 metric tons (60 percent WO, basis) in 1948 com- 
pared with 2,635 tons in 1947. 

Brazil.—Brazil continued to be the second-largest producer of 
tungsten in South America. The principal deposits are in the States 
of Paraíba and Rio Grande do Norte. Continuing a downward trend 
that has persisted for four successive years, exports of tungsten con- 
centrates (65 percent WO;) were 1,056 metric tons in 1948 compared 
with 1,226 tons in 1947. 

Burma.—Before World War II Burma ranked second to China as a 
tungsten-producing country. "The chief producing mines have been 
the Mawchi in the southern part of Karenni State, and the Hermingyi, 
in the Tavoy District. Mining of tungsten was resumed in the Tavoy 
&nd other districts of Lower Burma in 1947. 


Production of tungsten concentrates in Burma in 1947, by districts, in long tons 


Mixed tin and 
District Wolframite 


concentrates wolframite 


Mining and milling operations were resumed at the Mawchi mine 
in March 1948. However, because of the political unrest in Karenni, 
the Government of Burma placed an embargo on supplies of explosives 
for the Mawchi mine, and as & consequence full-scale production was 
not attained in 1948; only 836 long tons of mixed tin-wolfram con- 
centrates were produced. On reoccupation of the property, which was 
captured by the Japanese during World War II, 589 tons of mixed tin- 
wolfram concentrates were recovered and shipped to Great Britain. 

Canada.—Production of tungsten concentrate (WO; content) in 
Canada was 962,000 pounds in 1948 compared with 496,023 pounds in 
1947. Output in both years was from British Columbia, presumably 
from the Emerald mine. 

Chile.—Chile ranks last among the five South Ámerican countries 
that produce tungsten. The deposits are in the northern part of 
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central Chile and near Santiago. The deposits in the northern part of 
the country have been described.” 

China.—In 1948, as in 1947, China was the premier producer of 
tungsten. Exports of tungsten from China increased phenomenally 
in 1948 and were the largest since 1942; they were about 11,300 metric 
tons in 1948 compared with 6,109 tons in 1947; the average WO, con- 
tent was about 65 percent. 

France.—The entire production of tungsten concentrate in France 
is from the Montmins mine in the Department of Allier* Outputs 
were 227 metric tons averaging 75.54 percent WO; in 1946 and 350 
tons (WO; content not stated) 1n 1947. 

Korea.—Production of tungsten concentrates (60 percent WO, 
basis) in South Korea was 1,300 metric tons in 1948 compared with 
1,227 tons in 1947. 

Peru.—Production of tungsten concentrates in Peru declined 
markedly in 1948 and was the smallest since 1939; nevertheless, it has 
displaced Argentina as the third-largest tungsten producer in South 
America. Output (60 percent WO; basis) was 227 metric tons in 
1948 compared with 579 tons in 1947. The principal deposits are in 
the Departments of La Libertad and Ancash; there are other deposits 
in the Departments of Puno and Huancavelica. 

Portugal.— Portugal is the largest producer of tungsten in Europe, 
and the Panasqueira, Ribeira, and Borralha mines are the chief pro- 
ducers. Asa result of greatly increased demand and competitive buy- 
ing by the Allies and Germany during World War II, production 
reached a peak of 7,477 metric tons (60 percent WO, basis) in 1943. 
However, on the eve of the invasion (June 6, 1944) of France by the 
Allies, Portugal prohibited the exportation, circulation, and transit of 
tungsten and also suspended the operation of existing mines and the 
development of new ones. As a consequence, the smaller mines were 
closed completely, whereas the larger mines went on a maintenance 
basis. In late 1945 the prohibition on mining of tungsten was lifted; 
likewise, the restrictions on sales were removed, but half of the exports 
were required to be supplied from the Government’s stock. As a 
result of this requirement and of greatly lessened demand following the 
end of hostilities, output in Portugal was at a low rate in 1946. Great- 
ly accelerated world demand and much higher prices in 1947 were 
accompanied by increased operating schedules; as a result, Portugal 
regained its position as the leading tungsten-producing country in 
Europe. Output (60 percent WO, basis) increased from 630 metric 
tons in 1946 to 3,149 tons in 1947 but declined to 2,930 tons in 1948. 

The three largest producing tungsten mines in Portugal have been 
described? as follows. 

Panasqueira Mine.—The British Beralt Tin and Wolfram Limited operates 
this mine located about 800 meters above sea level 28 kilometers west of Fundao 
which is 308 kilometers by road northeast of Lisbon on the flank of the Serra da 
Estrela. At present, it is producing about 170 tons per month of concentrate con- 
taining 73 percent WO, and 10 tons of cassiterite concentrate containing 70 per- 


cent tin. he Panasqueira mine is believed to be the largest individual producer 
of wolframite in operation today anywhere in the world. "The ore deposits con- 


* McAllister, J. F., and Ruiz F., Carlos, Geology of Tungsten Deposits in North-Central Chile: Geol. 
SC Bull. 960-C, 1948. pp. 89-106. 
$ Mining and Metallurgy, vol. 20, No. 501, September 1948, p. 499. 
Wn. E s Portuguese Tin and Tungsten Industries: Am. Embassy, Lisbon, Portugal, Rept. 7, 
eb. 15, » 14 PP. 
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sist of numerous irregular veins which represent the filling of a system of flat dip- 
ping fracture planes in slates with interbedded quartzite and are situated near a 
granite contact. Largely hydrothermal in origin, the veins are up to 50 centi- 
meters thick and contain wolframite or cassiterite or mixtures of the two along 
with arsenopyrite, pyrite, chalcopyrite, apatite, and various carbonates, in & 
ae gangue. Ore currently being mined analyzes approximately 0.63 percent 

¡Oy and 0.05 percent Sn. Mining through adits is done by long wall stopping 
with pack walls of waste or shock packs. Hand sorting in the stopes eliminates 
half the volume. The balance goes to a mill where sulphides are floated off, after 
grinding, and wolframite ultimately recovered by magnetic separation after pass- 
ing through jigs for preliminary gravity separation. Mechanical equipment is 
electrically operated with power supplied by the Serra da Estrela company and in 
addition to well equipped shops includes air compressors delivering 6,000 cubic 
feet of free air per minute. esides drills, small air hoists and pumps only are 
used. Mules are used for tramming in the main haulageway. oncentrates are 
trucked to rail at Fundao, thence sent by train 250 kilometers to Lisbon or, occa- 
sionally, trucked direct to Lisbon whence shipment is made by sea to the United 
Kingdom. Employees at present total 2,500. Approximately 500 tons of mixed 
pyrites are also recovered every month. These are sold in Portugal and their 
arsenic content recovered. 

Ribeira Mine.—The American owned Ribeira mine, now under option to the 
Empresa Tecnica e Administracoes of Lisbon, controlled by Mr. John C. Allan, 
Director of Panasqueira mine, is situated about 25 kilometers southeast of Bra- 
ganca near the Spanish frontier. The deposit, located four miles east of a granite 
contact, consists of eight quartz veins, 30 to 80 centimeters in width, containin 
wolfram and scheelite with some chalcopyrite and arsenopyrite in slates an 
quartzite. Mining is done through adits over a vertical range of 150 meters and 
200 meters on strike. Ore now being mined averages 1 percent Sn and 0.2 percent 
WO;. Mining is by open stope and milling at present is a rudimentary mixture 
of hand dressing and gravity concentration followed by magnetic separation. A 
new mill now under construction is expected to more than double present monthly 
production which averages seven tons of cassiterite concentrate containing 70 
EE Sn and two tons of wolfram minerals concentrate containing 65 percent 

Os. Although this property has been intermittently mined for 60 years or 
more, development work has not been sufficient to make an accurate forecast of 
reserves but in the manager's opinion they should be substantial. At present, 
200 men are employed, including those constructing the new mill. 

Minas da Borralha.—The French owned Minas de Borralha S. A., operates 
the Minas de Borralha near Venda Nova in the Braga District almost equi- 
distant between Braga and Chaves and some 15 miles south of the Spanish frontier. 
Present monthly production is given as 40 tons of concentrate containing 65 

recent WO). hen development work and mill enlargement now under way 
1s completed late in 1949, monthly production should average 100 tons of concen- 
trate. The wolframite with a little scheelite occurs in quartz veins in schists 
or granite near a granite-schist contact. An analysis of the ore is not available 
but some chalcopyrite, pyrite and arsenopyrite occur. No cassiterite is present, 
Mining is by open stope reached through adits. Mechanical equipment includes 
an air compressor. Concentration is by magnetic separation. Ore is shipped 
by truck to Oporto, thence by boat principally to France. Some 400 workmen 
are employed underground and on the surface. 


South-West Africa.—The O'Okiep Copper Co. continued develop- 
ment and stope preparation of the ore body in its wolframite mine in 
Namaqualand. A mill to serve the mine was completed and put into 
operation in October 1948, and the company anticipates that by the 
dup ned of 1949 it will be working on a basis of 125 tons of milling ore 

er day. 
E United Kingdom.—The production of tungsten in Great Britain is 
& byproduct of tin mining in Cornwall. 'The comparatively small 
domestic output, however, is insufficient for requirements, and the 
country imports ores and concentrates from many sources. Portugal, 
Burma, Bolivia, and China, in the order listed, were the chief sources 
of supply for Great Britain in 1948. 
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GENERAL SUMMARY 


PERATION of the first nuclear reactor outside of the American- 
British-Canadian sphere was announced in France toward the 
close of 1948. Thisindication of worldwide atomic developments 

was noted apprehensively, as it was not paralleled by any perceptible 
progress in international control of atomic energy. 

In the United States a domestic-ore purchase program was launched, 
a major overhaul of the Hanford reactors was completed, three atomic 
weapons were tested (at Eniwetok), and nearly 3,000 orders for iso- 
topes were shipped. Expenditures by the Atomic Energy Commission 
in the fiscal year ended June 30, 1949, were $631,000,000 (338 million 
for plant and equipment and 293 million for operations), bringing 
al United States expenditures on atomic energy to $3,474,000,000. 
The number of scientists and engineers in Atomic Energy projects 
was 7,000 to 8,000 in July 1945; 3,500 to 4,000 in July 1946; 4,000 to 
4,500 in July 1947; and 7,000 to 7,500 in July 1948. By the end of 
1948 the AÉC had a larger technical staff than the Manhattan Dis- 
trict (its predecessor) ever had, although the new team contained 
fewer prominent men and was composed largely of younger scientists 
and engineers. 

The first uranium-233 ever produced, a few hundred milligrams 
prepared in a Hanford reactor, was announced by Dr. Glenn T. 
Seaborg March 5, 1948. The following month the Atomic Energy 
Commission declared that it considered U-233, which is derived b 
transmutation of common thorium, to be a fissionable material. 
However, the AEC added that it was interested in monazite and 
thorium only for experimental purposes, according to an October 14 
statement, quoted in full in the Monazite section of the Minor 
Nonmetals chapter of this volume. 

An interpretation of the Atomic Energy Act of 1946 ! was pub- 
lished by two lawyers who participated in its drafting. The Atomic 
Energy Commission, from its inception January 1, 1947, through 
1948, comprised David E. Lilienthal (chairman), Robert F. Bacher, 

1 Newman, James R., and Miller, Byron 8., The Control of Atomic Energy: McGraw-Hill Book Co. 
Inc., New York, 1948, 434 pp. 
1262 
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Sumner T. Pike, Lewis L. Strauss, and William W. Waymack (except 
that Waymack resigned effective December 21, 1948). The first 
terms of office of these five members were to expire August 1, 1948, 
and the second terms were to be 1 to 5 years so as to stagger future 
5-year terms, according to the Atomic Energy Act. However, the 
Congress amended the act on June 19, 1948, and merely extended 
the original terms to June 30, 1950. President Truman reluctantly 
signed the bill July 3 and stated it was “not in the best public interest, 
since it invests the atomic energy program with an aura of uncer- 
tainty s 8 +” 


MINE AND MILL PRODUCTION 


The uranium exploration program of the Geological Survey by 1948 
included diamond drilling at a rate of 200,000 feet a year. The rilling 
is concentrated in public lands that the United States Department of 
the Interior withdraws from entry at the request of the Atomic 
Energy Commission. Such areas withdrawn in 1948 totaled approxi- 
mately 155 square miles and comprised portions of Mesa, Montrose, 
and San Miguel Counties, Colo., and of Grand County, Utah. This 
is part of the Colorado Plateau region, a long-established source of 
carnotite (a radium-bearing potassium-uranium vanadate). Of the 
lands withdrawn, those found to contain no uranium will again be 
open for entry, and those showing uranium will become available for 
development and mining by private operators under special arrange- 
ment with the Government. 

According to an Atomic Energy Commission statement December 
17, 1948, the Colorado Plateau is the only region in the United States 
where uranium is now mined, and the output is very small compared 
to total United States requirements and to supplies available from 
foreign sources. A vein of pitchblende was discovered by Consolidated 
Caribou Silver Mines, Inc., in its Caribou mine, Grand Island district, 
Boulder County, Colo. 

The United States Vanadium Corp. roscoelite mill at Rifle, Garfield 
County, Colo., and the Vanadium Corp. of America carnotite mill at 
Naturita, Montrose County, Colo., wield uranium precipitates. Con- 
tracts for Atomic Energy Commission procurement of these precip- 
itates were extended in 1948. Furthermore, the AEC initiated plans 
to put three idle vanadium mills back to work, with production of 
uranium as their primary purpose. Toward this end, it purchased 
the plant at Monticello, Utah, in June 1948, from the War Assets 
Administration. The ore-purchasing agent is the American Smelting 
& Refining Co. By the end of the year negotiations were nearly 
complete for rehabilitation and operation of the plants at Durango 
and Uravan, Colo., by private companies. All five mills were ex- 
pected to be operating before the end of 1949. The Vanadium Corp. 
of America may build a plant in the White Canon district, San Juan 
County, Utah, to process copper-uranium ores of Arizona and Utah. 

Monazite was separated in a mill at McCall, Idaho, from black 
sands recovered as a byproduct of gold placering. The operator— 
Rare Earths, Inc.—reportedly shipped 40 tons of monazite in 1948. 
Monazite is expected to be a byproduct of titanium-zirconium opera- 
tions from Florida dune and beach sands. 
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FIGURE 1.—F low sheet of production of fissionable materials. (The division between domestic and im ported 
ores is schematic and not based on actual data.) 


REFINERY AND REACTOR PRODUCTION 


Uranium.—During 1948 & new plant for producing uranium dioxide 
(brown oxide) was completed, and construction of a uranium-metal 
refinery estimated to cost $2,500,000 was begun. The operating costs 
per unit of uranium product have been reduced substantial , as 
shown by the following Atomic Energy Commission index numbers: 


Year Dioxide Tetrafluoride | Hexafluoride Metal 
1040. e io Sack biwe e ae 100 100 100 100 
e AA e ee 83 91 97 79 
A ENEE 79 84 87 7$ 


Uranium bexafluoride is treated at Oak Ridge, Tenn., by a gaseous 
diffusion process to separate fissionable uranium (U-235) from com- 
mon inert uranium (U-238). The Oak Ridge plant is operated by 
the Carbide & Carbon Chemical Corp., subsidiary of Union Carbide 
& Carbon Corp. At Hanford, Wash., the General Electric Co. oper- 
&tes uranium-graphite reactors (piles), in which a small portion of the 
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common uranium is transmuted into fissionable plutonium. Both 
companies are contractors for the Atomic Energy Commission. A 
major overhaul of the Hanford reactors was undertaken in late 1947 
and the first half of 1948. By the end of 1948 the production rate of 
the original reactors was greater than any achieved in wartime, ac- 
cording to the Atomic Energy Commission. Furthermore, new re- 
actors were under construction in 1948. 

Isotopes.—Shipments of isotopes from Oak Ridge, Tenn., exceeded 
5,000 by the end of 1948. Data on the weight and radioactivity of 
such shipments are seldom published. A typical shipment of car- 
bon-14, for example, is 1 millicurie.? 


Isotopes shipped by the U. 8. Atomic Energy Commission, by kinds, 1946—48, 
in number of shipments 


1946 ! 
Kind of isotope 
Second 
half 

Ee E be EE dena Esso cdi 68 
Phosphorus-32. ................ 2... 2... 48 
Carbon-M.....ilocu casa s Rm AT Rx RA 47 
Bodium-234 2 c c cl lll llli 1 
Sullür-35 ee ect coder UAI USE UR e DERE 12 
Cobalt-00....... a nese 
Iron-55 and 0. 5 
CalciumA45. 2-2 eee 5 
Potassium-42.........-..----..------- eee 6 
Gold-198 and -199......................... 17 
Strontium-89 and -90.....................- 
Others (49) ............. LL lll lll no 30 

Total radloactive.................... 246 
Deuterium oxide (heavy water). ..........]............ 
Deuterium (heavy hydrogen)..............]|...........- 
BOTOn 10 A EE E 
LB al A A AA EE 
Electromagnetic concentrated. ll 

Total stibléi i. cuoeacckcsuccu ta Que ere aU 

Grand total isotopes................. 246 


1 Shipped by Manhattan District, Corps of Engineers, U. S. Army Service Forces. 


Radium and Polonium.— Production of primary refined radium in 
the United States in 1948 was 7 grams, all by International Rare 
Metals Refinery, Inc., Mount Kisco, N. Y. An approximately equal 
quantity was refined by the company from waste and scrap during the 
year. Vitro Manufacturing Co., Pittsburgh, Pa., shipped 709 milli- 

ams of radium from stocks. International Rare Metals Refinery, 

nc., shipped several thousand millicuries of polonium and several 
hundred millicuries of radium D in 1948. Its sole distributor is 
Canadian Radium & Uranium Corp., New York, N. Y. 

Thorium.—Thorium EE nds are produced from monazite by 
Lindsay Light & Chemical Co., West Chicago, Ill., and Wolff-Alport, 
Brooklyn, N. Y. Thorium metal, 99.5 percent, is produced by 
Westinghouse Electric Corp., Pittsburgh, Pa., and by Metal Hydrides, 
Inc., Beverly, Mass. (subsidiary of Ventures, Ltd.). 


i millicurie is the quantity of a radioactive substance having the same alpha radiation as 1 milligram of 
um. 
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Shipments of primary radium refined in vr United States, 1941-43 (average) 


and 19 
From domestic ores From Canadian ores Total 
PU Estimated Estimated Estimated 
stima stima ma 
Milligrams valo Milligrams value Milligrams value 
1941-43 (average).............. 2, 042 $51, 600 AA AA 2, 042 
lr AA A 3,700 21, 800 $403, 300 22, 000 
lr A EVI AN 200 3,700 31, 400 580, 900 31, 600 
A OO 200 3, 700 17, 400 321, 900 17, 600 
1047 rs re 16, 400 303, 400 ll... .....Lo....--..... 16, 400 
A APIO 4, 219 77, 980 3, 510 63, 200 7,729 


1 Excludes confidential figures representing certain shipments in October 1943 to May 1944. 


CONSUMPTION AND USES 


Weapons.—The center for development of atomic weapons is the 
Los Alamos Scientific Laboratory, Los Alamos, N. Mex., operated for 
the AEC by the University of California. A branch is the Sandia 
Laboratory, near Albuquerque, N. Mex., which works closely with 
the armed forces. Two small research reactors—one of enriched 
U-235 and the other plutonium—operate at Los Alamos to provide 
data for weapon development. Three atomic weapons were det- 
onated at the AEC proving ground on Eniwetok Atoll, Marshall 
Islands, in April and May 1948. 

Possible effects of the atomic bombardment of American cities and 
some aspects of atomic defense were discussed.’ 

Industrial Power.—Construction of two reactors for the experi- 
mental production of atomic power is expected to be completed in 
1950 or 1951. One in Saratoga County, N. Y., will be operated by 
the General Electric Co. as part of the Knolls Atomic Power Labora- 
tory and the other at the Argonne National Laboratory, Cook County, 
Il., by the University of Chicago. "These forerunners may lead to 
practical reactors that in 5 to 15 years will enter into competition 
with other sources of power, according to an estimate by AEC Com- 
missioner Sumner T. Pike May 1,1948. "The present cost of & reactor 
approximates $50,000,000. The AEC announced December 29, 
1948, that it had contracted for the Westinghouse Electric Corp., 
Pittsburgh, Pa., to construct an experimental nuclear reactor meeting 
specifications for the propulsion of naval ships. 

A report to the AEC by its General Advisory Committee (J. Robert 
Oppenheimer, chairman)* included the following statements of the 
prospects for useful power from nuclear energy and of the principal 
factors involved: 


In anticipation of & rapidly growing shortage of uranium, great attention has 
been given to “breeding,” a process in which plutonium or uranium 233 is pro- 


3 Lapp, R. E., Atomic Bomb Explosions—Effects on an American City: Bull. Atomic Scientists, vol. 4, 
No. 2, February 1948, pp. 49-54. 

Augur, Tracy B., The Dispersal of Cities as a Defense Measure: Bull. Atomic Scientists, vol. 4, No. 5, 
May 1948, pP. 131-134. 

Augur, Tracy B., The Dispersal of Cities—a Feasible Program: Bull. Atomic Scientists, vol. 4, No. 10, 
October 1948, pp. 312-315. 

Coale, Ansley J., Reducing Industrial Vulnerability; Protection for a Representative Industry (Alumi- 
num): Sup lement (mim.) to Problern of Reducing Vulnerability to Atomic Bombs, 1948, 38 pp. 

Hopley, Russell J., Civil Defense for National Security: Report to the Secretary of Defense by the Office 
of Civil Defense Planning, 1948, 301 pp. 

4 Atomic Energy Commission, 4th Semiannual Rept.: 1918, pp. 43-46, 
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duced by the power reactor at a rate greater than its consumption. It is theoret- 
ically possible—but in practice will be very difficult—to build an industrial 
reactor that will cause excess neutrons to be absorbed in a blanket of either 
U 238 or thorium, producing plutonium or U 233 which can serve as new fuel to 
continue the operation indefinitely as long as new natural uranium or thorium is 
supplied. This greatly increases the availability of fuel, for most of the uranium, 
not just the small 235 fraction of it, is consumable, and moreover the larger re- 
sources of thorium can be used. It might even be possible by these means to 
build up fissionable material faster than it is consumed. 

Nevertheless, the engineering difficulties associated with breeding are enormous. 
The conditions which have to be fulfilled to obtain high neutron economy are 
difficult to reconcile with those needed to obtain a high power output for a given 
material investment * * *, 

Another very important factor in the possibility of widespread use of atomic 
power will be the cost of uranium. At the price of uranium compounds before 
the war, the cost of uranium fuel would compete with coal under almost any 
condition * * *, 

If unfavorable assumptions are made about the cost of uranium and the tech- 
nical practicability of breeding, the result is that atomic power would not compete 
with coal power in the United States except in regions where the cost of trans- 
portation of the fuel from the mine is the determining factor, or under other special 
conditions where the small bulk and weight of the uranium fuel are particularly 
valuable. On the other hand, if favorable assumptions are made about the cost 
of uranium and the technical practicability of breeding, the ultimate capacity may 
become comparable to and even larger than the present coal industry and will 
operate at a lower cost, at least as far as fuel expenditure is concerned. At the 
present time, sufficient knowledge does not exist to make a definite choice be- 
tween these two alternative possibilities. It should be pointed out that, in either 
case, the cost of a nuclear-fuel power plant will be substantially greater than that 
of a coal-burning plant of similar capacity * * x, 

We do not see how it would be possible under the most favorable cireumstances 
to have any considerable portion of the present power supply of the world replaced 
by nuclear fuel before the expiration of 20 years. 


Economic data pertaining to the development of atomic power were 
presented in & University of Chicago report Some of the basic 
problems were outlined.* 

Radiography.—Almost half of the radioactive isotopes shipped to 
date are used in medical therapy, notably iodine-131 for treating hyper- 
thyroidism (overactivity of the thyroid gland) and phosphorus-32 for 


Isotopes shipped by the U. 8. Atomic Energy Commission by uses, 1946-48, in 
number of shipments 


1946 ! 1947 1948 Total 

ES Radio- | Radi Radi Radi Grand 

adio- | Radio- adio- adio- ran 

active | active | Stable | active | Stable | active | Stable | total 
Medical therapy .................... 88 716 |........ 1,142 |........ 1,946 |........ 1, 946 
Animal physiology.................- 78 508 35 777 35 | 1,363 70 1, 433 
¡MS 17 134 104 202 205 353 309 662 
Chemistry A enuEu cece 27 138 67 225 50 390 107 497 
Plant physiology.. ....-0000 0-0000 16 62 5 116 6 194 1 205 
Industrial research. ................. 14 51 7 85 16 150 23 173 
Bacteriology......................... 4 33 1 53 3 90 4 94 
A .....-....--.-....--..-.-- 2 10 ais Il A Ps e 2 
Other E, E A DEE di. WEE EN Oo ee tenons 33 
q AAA 246 | 1,652 209 | 2,644 315 | 4,542 524 5, 066 


1 Shipped by Manhattan District, Corps of Engineers, U. S. Army Service Forces. 
3 No stable isotopes shipped in 1946, 


5 Menke, J. R., Nuclear Fission as a Source of Power: Econometrica, vol. 15, No. 4, October 1947, pp. 
314-334. Reprinted by the University of Chicago as Cowles Commission Special Paper 1. 

* Pike, Sumner T., Metallurgical and Economic Problems of Atomic Power Plants: Metal Prog., vol. 
53, No. 6, June 1918, pp. 823-820. 
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polycythemia (overproduction of red blood corpuscles). Other 
isotopes are used largely in a wide variety of research projects, de- 
scribed in detail in the AEC Fourth Semiannual Report. The 
diffusion of metals and the chemistry of steelmaking are being inves- 
tigated with “tracer” isotopes at the Carnegie Institute of Technology, 
Pittsburgh, Pa., and at the Stevens Institute of Technology, Hoboken, 
N.J. Studies on cobalt-60, according to the AEC, show considerable 
promise that it may be a cheap and plentiful substitute for radium. 

About half of the radium (primary and secondary) sales in 1948 
were for medical use, and the remainder was divided almost equally 
among luminous compounds, industrial radiography, and research. 

Nonenergy Uses.—Consumption of uranium compounds for pur- 
poses unrelated to atomic energy was restricted in 1948 to less than 2 
Short tons for the second successive year. 


Consumption of uranium compounds for nonenergy purposes in the United States, 
1943-48, in pounds of contained U;0, 


[U. 8. Atomic Energy Commission] 


Industry 1943 1944 1945 1946 19047 1948 
Chemical (including catalytic) ...........- 1 4, 000 1 6, 700 1 3, 800 2, 500 2, 400 1, 993 
Ceramic (including glass)................. 7, 500 100 150 1, 000 825 MA 
Photographie. A ERR (1) (1) (1) 360 EE = 
a Egeter ee ewe Zeeche 250 800 1, 000 300 150 2) 
Nu E 11,750 7, 600 4, 950 4, 160 3,375 2, 508 


1 Photographic included with chemical. 


PRICES 


Uranium Ore.—A scale of commercial prices paid for uranium- 
vanadium ores during most of 1947 and early 1948 was quoted in 
Minerals Yearbook, 1947, page 1206. To stimulate domestic produc- 
tion of uranium ores, the Atomic Energy Commission in April and 
June 1948 announced guaranteed minimum prices at which it would 
purchase ores. The provisions of the program * are outlined below. 


CARNOTITE AND ROSCOELITE IN COLORADO PLATEAU AREA (COLORADO, Uran, 
New MEXICO, AND ARIZONA) 


Buyer.—U. S. Atomic Energy Commission, P. O. Box 270, Grand Junction, 
Colo. Deliveries will be accepted at depots at Monticello, Utah, beginning 
July 1948 and at Durango, Colo., soon thereafter. The buyer is not obligated 
to, but may, purchase in excess of 5,000 short tons annually from ony one seller. 

Speciflcations.— Minimum 0.10 percent uranium oxide (U;O,). Maximum 3 
parts of lime (CaCQ;) to 1 part vanadium pentoxide (V,O;) ; maximum 6 percent 
lime. Must not contain other impurities harmful to buyer's extraction process. 
Maximum lump size 12 inches. Minimum quantity 10 short tons (dry weight) 
of ore or concentrate. 

Discovery Bonus.—None. 

Payment for Uranium.—The uranium content of carnotite and roscoelite ores 
and concentrates will be paid for at the rate of 30 cents per pound of contained 
Dh for ore containing 0.10 percent U;O;, plus 30 cents for each 0.01 percent 


? Harwood, Julius J., Tracers in Metallurgy: Nucleonics, vol. 2, No. 1, January 1948, pp. 57-61. 

$ Atomic Energy Commission Regulations, part 60, Domestic Uranium Program Circ. 1, Ten-Year 
Guaranteed Minimum Price, Apr. 9, 1918; Circ. 2, Bonus for the Discovery and Production of High-Grade 
Domestic Uranium Ore, A pr. 9,1918; Circ. 3, Guaranteed Three-Year Minimum Price for Uranium-Bearing 
Carnotite-T ype or Roscoclite-Type Ores of the Colorado Plateau Area, Apr. 9, 1948; Circ. 4, Temporary 
Additional Allowances, Colorado Plateau Area Carnotite-Type and Roscoelite- T ype Ores, June 15, 1945. 
Reprinted in AEC 5th Semiannual Rept., 1949, pp. 160-165. 
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above 0.10 percent up to and including 0.14 percent UO, Ores assaying 0.15 
pn or more U;O; will be paid for at the rate of $1.50 per pound of contained 

sOs; plus a development allowance of 50 cents per pound of contained U¿Os; 
pius a premium of 25 cents per pound for each pound of UsOs in excess of 4 pounds 

30s per short ton, and an additional premium of 25 cents per pound for each 
pound in excess of 10 pounds U¿Os per short ton; plus a facilities allowance of 50 
cents per pound of U;0; contained in ore and concentrates assaying 0.20 percent 
or more Uh The following table shows what these prices amount to, per ton, 
for various grades. 


Prices established in April and June 1948 by the U. S. Atomic Energy Commission 
for uranium in Colorado Plateau carnotite and roscoelite 


Content Price per short ton of ore or concentrate 


Pounds Develop- Faci 
acilities Total 
wee per Base price ment plows Premium | aj] owane i price 3 


Le 
D 


CO o 0 Oe Co RO EO INO IO FO 
GEET EE 
S 


CEET sa po $ 


8383833833858 


ECKE LNP 
EEES FOR 


SSSSSSSSSSESSRE5SSE 
ESSE RS EE 


23838338883388 


.1 
.20 
.25 
.30 
. 40 
. 50 
. 76 
00 
25 
KA 
75 
00 


BO bt pad put pu 
PO te 
SSSSSSSSESR 


1 To be spent only for maintaining and increasing the developed reserves of uraniumlores, 

3 To be spent only forfreopening and equipping closed mines and increasing the production facilities of 
mines in operation. 

3 In addition, there is payment for continued vanadium and a haulage allowance (described below). 
The base price, development allowance, and premium are guaranteed until Jan. 1, 1952, and the facilities 
allowance is guaran until July 1, 1949. There is no discovery bonus. 


Payment for Vanadium.—The vanadium content of carnotite and roscoelite 
ores and concentrates will be paid for at the rate of 31 cents per pound of contained 
V4O, But no payment will be made for V20; in excess of 10 pounds for each 
pound of U30; contained. 

Haulage Allowance.—A haulage allowance of 6 cents per ton-mile for trans- 
porting ore or concentrate from the mine to the Commission's purchasing depot 
will be paid. The maximum allowance is limited to a haulage of 100 miles. 


OTHER Domestic URANIUM ORES AND CONCENTRATES 


Buyer.—U. S. Atomic Energy Commission, Attention: Division of Raw Ma- 
terials, P. O. Box 30, Ansonia Station, New York 23, N. Y. Prices are guaranteed 
until Jan. 1, 1960. 

Specifications.— Minimum 10 percent uranium oxide (UsOs). Minimum 
uantity 10 short tons (dry weight) of ore or concentrate. The Atomic Energy 
/ommission will negotiate for delivery of particularly high-grade ores and con- 

centrates in quantities smaller than those specified as the minimum. 

Discovery Bonus.—A bonus of $10,000 will be paid for delivery of the first 20 
short tons of uranium ore or concentrate assaying 20 percent or more U;¿O, from 
any single mining location, lode, or placer that has not previously been worked for 
uranium. 

Payment for Uranium.— Domestic uranium ores and concentrates (other than 
Colorado Plateau carnotite and roscoelite) will be purchased at a minimum price 
of $3.50 per pound of recoverable uranium oxide (U30), f. o. b. mine or mill, less 
buyer’s cost of refining. The Atomic Energy Commission may negotiate higher 
prices for any acceptable material in quantities substantially in excess of the 
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minimum quantity. It may negotiate higher prices where special conditions 
prevail, taking into consideration milling costs, transportation costs, and other 
applicable factors. 

Payment for Accessory Metals.—Consideration will be given to recoverable 
gold, silver, radium, thorium, and other valuable constituents. 

Uranium Metal and Mig vb ici o official figures have been 
released indicating the cost of refining uranium metal ona large scale. 
One scientist estimated in 1947 that metal from concentrates of 1 
percent or higher would approximate $5 & pound and from concen- 
trates of 0.1 percent, $50 a pound? Black uranium oxide was quoted 
by Oil, Paint and Drug Reporter at $2.55 a pound and uranium yellow 
(sodium uranate) at $1.65 a pound throughout 1948. Canadian 
Chemistry and Process Industries listed sodium uranate (yellow or 
orange) at $2.20 a pound in 1948. 

Radium and Polonium.—The leading domestic refiner reported the 
average 1948 Sen of radium at $18 a milligram, radium D at $75 a 
millicurie, and polonium at $5 a millicurie. 

Isotopes.—The prices of the principal isotopes distributed by the 
ee Eney Commission were unchanged in 1948 from 1947. For 
1947 quotations, see Minerals Yearbook, 1947, pages 1206-1207.' 

Thorium.—Monazite concentrates, 70 percent rare-earth oxides, 
c. i. f. Atlantic ports, were quoted at $140-$150 a short ton in January 
to March 1948, $175-$185 in April to October, $170 in November 
and early December, and $200 in late December, According to E4« MJ 
Metal and Mineral Markets. The slight price dip in November coin- 
cided with the first significant domestic shipment in many years. 
The Metal Bulletin (London) listed thorium metal as “nominal” 
during 1948. Oil, Paint and Drug Reporter quoted thorium nitrate 
at $3.50 a pound throughout 1948. 


FOREIGN TRADE " 


A substantial part of the uranium used in the American &tomic 
energy program has come from the high-grade ore deposits of the 
Belgian Congo and Canada, with the greater quantity from the 
Belgian Congo, according to the Atomic Energy Commission. Statis- 
tics on United States imports and exports of uranium and thorium 
are withheld from publication at the request of the Atomic Energy 
Commission. 

Uranium and thorium are in a group of minor metals and alloys 
whose tariff rate was reduced from 25 to 12% percent ad valorem, 
effective January 1, 1948, in accordance with the General Agreement 
on Tariffs and Trade concluded at Geneva October 30, 1947. Thorium 
compounds are dutiable at 35 percent. Uranium ores and concen- 
trates, uranium compounds, radium, radium salts, radioactive sub- 
stitutes, monazite, and other thorium ores are on the free list. 

Exports of radioactive isotopes, &ccording to the AEC, have 
totaled 355 shipments (20 in 1947 and 335 in 1948). Of these, 68 went 
to the United Kinsdom (including overseas territories), 62 to Sweden, 

* Menke, J. R., work cited In footnote 5, p. 323. 

19 The first sentence of footnote 3, pare 1207, of Minerals Yearbook, 1947, should be corrected to read: 
Not quoted with potassium chloride in March to December 1947. 


11 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 
Mines, from records of tbe U. S. Department of Commerce. 


URANIUM, RADIUM, AND THORIUM 1271 
Radium salts imported for EE exported from the United States, 


[U. S. Department of Commerce] 


Imports Exports 
Radium salts Radium salts 
Y ear Radio- 
Value active sub- Value 
DIE stitutes 
Grams i (value) Grams í 
verage verage 
'Total per gram Total per gram 
tr CES 101. 200 | $1,374, 933 $13, 600 $128, 010 4. 752 $120, 086 $25, 300 
A 67. 342 991, 979 14, 700 122, 178 10. 774 229, 632 21, 300 
e EE 17. 229 326, 450 18.900 |...........- ^ (1) (1) 
LI Y 76. 681 1, 504, 814 19, 600 |............ (i i E 
LK "TEEN 76.118 1, 385, 337 18, 200 6, 273 (1) 1) 1 


1 Not separately classified. 


60 to Australia, 35 to Belgium, 25 to the Netherlands, 24 to Denmark, 
21 to Argentina, and 60 to twelve other countries. No stable isotopes 
have been exported by the Commission. 

The AEC announced July 30, 1948, issuance of the first export 
licenses for particle accelerators. The licenses were for shipping 
high-voltage x-ray generators to the National Physical Laboratory, 
Teddington, England, and to the Sheffield National Centre for 
Radiotherapy, Sheffield, England. 


TECHNOLOGY 


An explanation of atomic principles, notable for its simplicity of 
presentation, was published.” 

Exploration methods for uranium ores were outlined, and the 
Geiger-Müller counter was described in detail.* Procedures for 
refining uranium and thorium were reviewed.» 

Scientists at Iowa State College, Ames, Iowa, are studying the 
properties of uranium, thorium, beryllium, and rare-earth metals 
and are developing better processes for producing them in extremely 
pure form. The Atomic Encrgy Commission announced in mid-1948 
that it will establish at New Brunswick, N. J., a chemical laboratory 
for quality control of the processing of uranium, beryllium, and other 
materials of importance in developing atomic energy. The AEC 
also stated, &t the end of 1948, that E. I. du Pont de Nemours & Co., 

12 Darrow, K. K., Atomic Energy: John Wiley & Sons, Inc., New York, 1948, 80 pp. 

13 Faul, Henry, Radioactive Exploration with Geiger Counters: Am. Inst. Min. and Met. Eng. Min. 
Technol., vol. 12, No. 6, November 1018, Tech. Pub. 2460, 18 pp. 

Leach, Paul, Jr., Uranium Ore— How to Go About Finding and Mining It: Eng. and Min. Jour., vol. 
149, No. 9, September 1948, pp. 75-77. 

Senftle, F. E., The Effect of Potassium in Prospecting for Radioactive Ores: Canadian Min. Jour., 
vol. 69, No. 11, November 1948, pp. 55-57. 

14 Brown, Sanborn C., Theory and Operation of Geiger-Müller Counters: Nucleonics, vol. 2, No. 6, 
June 1918, pp. 10-22; vol. 3, No. 2, August 1948, pp. 50-64; vol. 3, No. 4, October 1918. pp. 46-61. 


18 Irvine, John W., Jr., Heavy Elements and Nuclear Fuels; The Science and Engineering of Nuclear 
Power (Clark Goodman, ed.): Addison-Wesley Press, Inc., Cambridge, Mass., 1947, vol. 1, ch. 11, pp. 


369-377. 
Kroll, W.J., Rare-Meta! Metallurgy: Metal Ind. (London), vol. 73, Oct. 1, 1948, pp. 263-265. 
ga EC: Production of ''horium, Zirconium and Uranium: Metal Prog., vol. 53, No. 4, April 
e PP. . 
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Inc., Wilmington, Del., will survey plutonium chemical problems 
with a view to improving production processes. 

Industrial diamonds are used in laboratories as counters to measure 
atomic radiation. 

The biological effects of radioactivity, particularly regarding 
permissible levels of exposure, are under detailed study.! 


WORLD REVIEW 


Uranium reserves were commented on by David E. Lilienthal, 
chairman, United States Atomic Energy Commission, December 17, 
1948, as follows: 


An unwarranted impression that a shortage of uranium will drastically limit 
the possibilities of atomic energy has been caused by estimates that known re- 
serves of uranium would last perhaps only 30 years or not more than 40. Esti- 
mates of the total world supply of uranium have run from 30,000 tons to 500,000 
tons, seventeen times as much. Estimates of rates of potential consumption 
of the fissionable material derived from uranium have also varied considerably. 

The people of the United States are entitled to know that these estimates of a 
short-lived atomic enterprise are not correct * * * The Atomic Energy 
Commission of the United States is responsible for one of the most extensive and 
intensive searches for a mineral that has ever been conducted, and on a world- 
wide basis. We do not expect that there will be an unlimited supply but there is 
no sound basis for a conclusion that usable uranium ore supplies will not be 
available for the indefinite future. 


The United Nations Atomic Energy Commission reported * in 
1948 that it had reached an impasse. It recommended that negotia- 
tions in the Commission be suspended until the General Assembly 
finds that there exists a basis for agreement on the international 
control of atomic energy. The principal difficulty confronting the 
commission was rejection by the Soviet Union of a control plan, 
approved by most members of the commission, on the ground that 
such a plan constituted an unwarranted infringement of national 
sovereignty. In the fall of 1948 Canada proposed that the General 
Assembly approve the Atomic Energy Commission's control plan, 
and the United States recommended a six-power discussion to find a 
means for continuing the Commission's work. 

Problems of international control were discussed during 1948 
by J. Robert Oppenheimer, chairman, General Advisory Committee, 

nited States Átomic Energy Commission ?; Frederick Osborn, 
chairman and E United States representative to the United 
Nations Atomic Energy Commission ?; Philip C. Jessup, deputy 
United States representative in the United Nations Security Council ?'; 
and P. M.S. Blackett, British physicist.? Representatives of Canada, 


16 Lapp, R. E., and Andrews, H. L., Health Physics: Nucleonics, vol. 3, No. 3, September 1948, pp. 60-67. 
Kaes Forrest, Problems of Radioactive Waste Disposal: Nucleonics, vol. 3, No. 2, August 1943, pp. 


9. 

17 United Nations Atomic Energy Commission, Third Report, to the Security Council, May 17, 1948: 
U. 8. Dept. of State Pub. 3179, 1948, 78 pp. 

18 Austin, Warren R., U.S. Proposes Six Sponsoring Powers Discuss Atomic Energy Issue: U. S. Dept. 
of State. Bull., vol. 19, No. 487, Oct. 31, 1948, pp. 535-540. 

Austin, Warren R., The United Nations and Specialized Agencies— Adoption of Atomic Energy Resolu- 
tion: U. 8. Dept. of State Bull., vol. 19, No. 489, Nov. 14, 1948, pp. 602-606. 

The two above statements were also published in Atomic Energy and Conventional Armaments: U. $. 
Dept. of State Pub. 3414, 1949, pp. 1-22. 

19 Oppenheimer, J. Robert, International Control of Atomic Energy: Foreign Affairs, vol. 26, No. 2, 
January 1948, pp. 239-252. 

30 Osborn, Frederick, Atomic Impasse 1948: U. S. Dept. of State Pub. 3272, 1948, 48 pp. 

31 Jessup, Philip C., U. S. Position and Views on Atomic Energy: U. S. Dept. of State Bull., vol. 18, 
No. 468, June 20, 1948, pp. 798-799. j 

33 Blackett, P. M. S., Military and Political Consequences of Atomic Energy: Turnstile Press, Ltd., 
London, 1948, 222 pp. 
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the United Kingdom, and the United States held the First International 
Conference on Declassification November 14-16, 1947, at Washington, 
D. C., and the second such conference September 6-9, 1948, at Har- 
well, England. The three countries also continued their wartime 
cooperation in raw-materials procurement and in exchange of certain 
technical information regarding extraction chemistry, low-power 
reactors, isotopes, and health. In 1948 the United Nations issued 
an international bibliography on atomic energy ? and a five-language 
glossary of technical terms pertaining to atomic energy. 


WESTERN HEMISPHERE 


Argentina.— The National Government has been exploring uranium 
occurrences in Mendoza Province, 20 kilometers from the capital city, 
and at the Santa Ana mine (formerly worked for beryl), San Luis 
Province. Technologists of the University of Cuyo found uranium 
in the asphaltite and petroleum of Tupungato, Mendoza.* A deposit 
of autunite, torbernite, and gummite in the Cañada de Alvarez area, 
Córdoba Province, has been known for more than a decade. 

British Guiana.—The British Guiana Government drafted a bill to 
control prospecting, mining, and export of radioactive minerals.? 
Specimens of euxenite have been found in the Kanuku Mountains. 

Canada.—Canada is overtaking the Belgian Congo as the world's 
greatest poorer of uranium ore, according to Arvid Thunaes, Radio- 
activity Division, Canadian Bureau of Mines in a statement Septem- 
ber 2, 1948.” All—or nearly all—uranium mining in the Dominion 
in 1948 was at Port Radium, Great Bear Lake, Northwest Territories, 
by Eldorado Mining & Refining (1944), Ltd., a Crown corporation. 
Promising pitchblende occurrences in the Lake Athabaska, Black 
Lake, and Lac la Ronge regions of northern Saskatchewan were 
explored. Uranium-ore development was continued in 1948 at Con- 
tact Lake, Northwest Territories, and deposits were discovered at 
Theano Point, near Sault Ste. Marie, Ontario, and at Gun Lake, 
Bridge River district, British Columbia. 

C. D. Howe, Minister of Trade and Commerce, said in a statement 
in parliament March 16, 1948, ‘‘the Government is now satisfied that 
it is in the best interest of Canada that restrictions against private 

rospecting and private development of radioactive minerals should 
be removed.” The Government will purchase uranium concentrates 
on the following basis: 

1. A minimum uranium content equivalent to 10 percent by weight of uranium 
oxide (U04) in the ores or concentrates will normally be required. 

2. Prices will be based upon the uranium content of the ores or concentrates, 
and will be at the minimum rate of $2.75 per pound of contained (Ui f. o. b. 
rail and will be guaranteed for a period of five years. 

3. This price includes all radioactive elements in the ores or concentrates, 
but consideration will be given to the commercially recoverable value of non- 
radioactive constituents by adjustment of price or by the redelivery of the 
residues containing such constituents. 


4. Under special circumstances, consideration may be given to payment of a 
higher price or to acceptance of ores or concentrates of lower grade. 


n United Nations, An International Bibliography on Atomic Energy; Political, Economic, and Social 
Aspects: Vol. 1, 1948, 89 pp. peim, ed.. mim.). 

4 Engineering and Mining Journal, vol. 149, No. 1, January 1948, p. 124. 

35 Mining Journal (London), vol. 228, No. 5836, June 28, 1917, p. 388. 

3$ Metal Bulletin (London). No. 3323, Sept. 10, 1948, p. 13. 


883326—50-——81 
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5. All operations will be carried on subject to the provisions of the atomic 
energy regulations of Canada.? 

Greenland.—A rich and large deposit of galena, with uranium and 
silver in association, was reported found at King Oscar's Fjord, eastern 
Greenland, by & Danish geological expedition under the leadership oí 
Dr. Lauge Koch.? 

Venezuela.— Pitchblende and other radioactive minerals have been 
noted in & pegmatite dike, near Merida, worked for scrap mica, and 


in a quarry near Timotes.” © 
AFRICA 


Belgian Congo.—Both concentrates and untreated ores were sold 
in 1947, according to the annual report of the dominant uranium 
producer, Union Miniére du Haut Katanga. Construction of a plant 
for treating uranium ores near the Shinkolobwe mine was begun and 
is expected to begin operations at the end of 1950.9? 

Mozambique.—A deposit of samarskite was discovered near Tete, 
capital of the district of that name, Mozambique. Fifty tons of hand- 
cobbed concentrate, analyzing 8 to 12 percent uranium oxide plus 
thorium, tantalum, columbium, etc., were exported to the United 
Kingdom, and & permit for shipment of an additional 100 tons was 
procured.’ l 

Union of South Africa.—The discovery of low concentrations of 
uranium in most of the gold mines on the Witwatersrand and in bore- 
holes in the Orange Free State was announced by Governor General 
Gideon Brand Van Zyl, January 16, 1948. This led J. W. Musset, 
South African Minister for Economic Development, to declare, April 
21, “We believe we have more uranium in this country than in any 
other country in the world.” Production and use of fissionable 
materials and radioisotopes were brought under Government control 
by the Union Parliament September 7, 1948. 


EUROPE 


Czechoslovakia.—Absolute control of the production of the Jachy- 
mov (Joachimsthal) uranium mines was given to the U. S. S. R. in a 
secret treaty between that country and Czechoslovakia signed in Prague, 
October 1945, according to Ivo Duchacek, former chairman of the 
foreign relations committee of the Czechoslovak Parliament.* 

France.—The Commissariat à l'Énergie Atomique announced July 
23, 1948, that mining of uranium ore would begin immediately on a 
commercial scale at Grury, near Autun, Department of Sáone-et- 
Loire, and near Lachaux, along the border of the Departments of 
Allier and Puy-de-Dóme. Development of uranium deposits near 
Antsirabé, Madagascar, and explorations in lower Ivory Coast (French 
West Africa) and Middle Congo (French Equatorial Africa) were in 

2? Precambrian, vol. 21, No. 4, April 1948, p. 33. 
28 Metal Industry (London), vol. 73, No. 14, Oct. 1, 1948, p. 277. 


Precambrian, vol. 21, No. 11, November 1948, p. 41. 
? Davey, J. C., Radioactive Minerals of the Venezuelan Andes: Trans. Royal Geol. Soc. Cornwall, 


T. 
31 Altaffer, Leland C., Report on Travel in the Colony of Mozambique: Consular Rept., Laurenco M ar- 
ques, Portuguese East Africa, May 29, 1948, p. 4. 
4% Chemical Age (London), vol. 58, No. 1503, May 1, 1948, p. 630 
33 Washington Post, June 8, 1948, p. 3, 
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progress. Construction of an ore concentrator at Lachaux was 
expected to be completed by the end of 1948.** 

Uranium compounds are refined on a limited industrial scale at 
Le Bouchet, 30 miles from Paris. France has obtained from Norway 
a quantity of heavy water probably nearly equal to 2 years of Nor- 
wegian output, according to Lew Kowarski,* scientific director of the 
French commissariat. The total staff of the commissariat in earl 
1948 was about 500 persons (exclusive of miners). The first Frenc 
nuclear reactor, built of uranium oxide and heavy water and having 
a power output of a few watts, began operation at Fort de Chátillon, 
near Paris, December 15, 1948.20 

Germany.—The extent of atomic onergy developments in Germany 
in 1940-44 was unknown to scientists and officials in the United States 
until November 1944, 6 months before the end of the European phase 
of World War II. It was assumed in the United States that German 
progress had paralleled ours and probably was leading. This supposi- 
tion caused considerable concern among those who knew something 
of American-British progress on the atomic bomb. Allied troops 
invading the continent of Europe were equipped with special detectors 
for radioactive materials, but fortunately such precautions proved to 
be entirely unnecessary. Not only were no facilities for making atomic 
bombs built or under construction in Europe, but German scientists 
had been unable to figure out even the theoretical approach to such 
a bomb. This information on German uranium efforts, and that in 
the following paragraphs, was revealed by Dr. Samuel A. Goudsmit?” 

rofessor of physics at Northwestern University, who was appointed 

y the United States War Department as scientific head of the Alsos 
Mission. The principal duty of the Alsos Mission was to follow im- 
mediately in the wake of the Allied armies in the invasion of Europe 
to determine precisely how much the Germans knew about the atomic 
bomb and how far they had progressed in its construction. It was 
classified a ““top-top-secret” intelligence job, the military head of which 
was Col. Boris T. Pash, United States Army. 

Secret atomic bomb research was found to have begun in Germany early in 
1939 under the supervision of Erich Schumann, chief of the Ordnance Department. 
He directed small-scale experiments in an underground shelter at the proving 
ground at Kummersdorf, near Berlin. Unaware of Schumann's army group, 
Abraham Esau, president of the German Bureau of Standards, called a meeting 
of half a dozen physicists in April 1939 and formed the “Uranium Club,” with 
headquarters at the Kaiser Wilhelm Institute for Physics, Berlin. The two 
groups became aware of each other when they collided in efforts to procure 
uranium; after a quarrel, they agreed to divide such uranium supplies as were 
available. The uranium metal used in German experiments was produced by 
Auergesellschaft A. G., subsidiary of Deutsche Gold und Silber Scheideanstalt, 
. Berlin. Considerable difficulty was encountered preparing uranium in slabs 

instead of powdered form, and success in producing suitable metal apparently 
was not achieved until a short time before the German defeat. 

The administrative chief of all war research in German universities, including 
the work of the Reich's Research Council and the Uranium Club, was Rudolph 
Mentzel, who Goudsmit describes as “only a second-rate chemist who had climbed 
to his high post through the devious channels of Nazi party politics." Esau, 


24 Roubault, M., [The Status of French Research and Production of Uranium and Thorium]: L'Écho des 
Mines et de la Métallurgie (Paris), No. 3401, October 1948, p, 191. 

35 E rome Energy Developments in France: Bull. Atomic Scientists, vol. 4, No. 5, May 1948, 
PP. ' : 

Kowarski, Lew, France's Place in International Picture of Atomic Energy Development: Nucleonics, 
vol. 2, No. 5, part 1, May 1948, pp. 59-65. 

36 Nucleonics, vol. 4, No. 1, January 1949, p. 61. 

2? Goudsmit, Samuel A., Alsos: Henry Schuman, Inc., New York, 1947, 259 pp. 
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called *incompetent," remained in charge of physics until replaced at the 
beginning of 1944 by a first-class physicist, Walther Gerlach of the University of 
Munich, who did much to bring unity among the various groups. Actual scien- 
tific work on nuclear physics was under the leadership of Werner Heisenberg. 

Nuclear physics research facilities existed at a number of localities in Germany, 
but they were meager compared with Allied establishments. "There was only one 
German cyclotron in operating condition (compared with about 20 in the United 
States at the time); it was in Walther Bothe's physics laboratory at the Kaiser 
Wilhelm Institute for Medical Research, Heidelberg. The Germans also utilized 
Frederic Joliot-Curie's cyclotron in Paris. Research on heavy water and on 
uranium-isotope separation by gaseous diffusion was conducted by P. Harteck 
at the University of Hamburg. A small centrifuge project was set up at the same 
university by Will Groth and, after several moves to avoid bombings, finallv was 
established in the town of Celle, north of Hannover. By means of the centrifuee 
it was hoped to prepare some uranium slightly richer in U-235 than natura 
uranium and thus facilitate pile experiments, but Goudsmit states that, with the 
single centrifuge in working order, it would have taken a hundred vears to produce 
any useful results. A nuclear physies laboratory was installed in a wing of the 
Strasbourg Hospital. There, upon liberation of that French city in November 
1944, the Alsos Mission found papers revealing the scope of German work in 
nuclear physies. Another such laboratory was under the direction of Otto Hahn 
(discoverer of the principie of uranium fission in December 1938) at the Institute 
for Physical Chemistry in Berlin; it was later moved to the village of Tailfingen, 
southeast of Hechingen. 

There were two German efforts to construct uranium piles. One was at Ger- 
lach's laboratory in the village of Thuringen, where the Alsos Mission found 
blocks of pressed uranium oxide. Additional uranium used there was also dis- 
covered in Munich. The other pile was erected by Heisenberg at the Kaiser 
Wilhelm Institute for Physics, Berlin. There in July 1945 the Alsos Mission 
found in the back yard uranium oxide blocks and pieces of nulcear apparatus, 
and in the subbasement & pit in which the pile had been constructed. Metal con- 
taíners and frames for the pile arrangement were still standing nearby. To escape 
Allied bombings of Berlin, Heisenberg moved his principal laboratory to Hech- 
ingen, 30 miles southwest of Stuttgart, and rebuilt his uranium pile in a cave in 
the nearby town of Haigerloch. Goudsmit quoted an Associated Press interview 
with Heisenberg to the effect that the Alsos Mission found there (after the town's 
capture by French troops in April 1945) all the carefully buried materials—2 
tons of uranium, 2 tons of heavy water, and 10 tons of earbon. However, Goud- 
smit added that he was prohibited from divulging how much uranium and heavy 
water were found in Germany or what was done with it. 

German uranium-pile work did not get beyond a very early stage. Its scien- 
tists never succeeded in producing a chain reaction, and they did not think of using 
plutonium in a bomb. To the very end they labored under the misapprehension 
that a bomb could be made like a pile. Although the work had high priority, it 
never evolved beyond a very small scale. Heisenberg told a news reporter that 
he had been building & uranium pile to create energy for machines and not for 
bombs. However, Goudsmit found ample documentary evidence to the contrary 
and interprets the statement as an attempt to explain the failure to keep pace with 
Allied physicists and to ward off the attendant blow to the prestige of German 
Science. 

Norway.—Uranium ore mined at Evje in Setesdal and heavy 
water produced by Norsk Hydro-Elektrisk Kvaclstofaktieselskab at 
Rjukan will be adequate for Norway's first atomic pile. It will be 
part of the atomic center under construction at Kjeller, near Oslo.” 
The Norwegian Government has applied to United States occupation 
authorities in Germany for return of 8 flasks of heavy water, each 
containing about 21 pints, stolen by German scientists early in 1945.4 

U. S. S. R.—Uranium and thorium deposits are known to occur in 
the Caucasus Mountains, the Central Asia region (Tashkent, Tadzhik, 


% Chemical age (London), vol. 59, No. 1535, Dec. 11, 1948, p- 781. 
4 Chemical Age (London), Nazis looted Heavy Water: Vol. 58, No. 1504, May 8, 1948, p. 644. 
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and Fergana), and Tannu Tuva and uranium deposits also in the 
Kola Peninsula (near Kirovsk) and the Altai Mountains. Uranium-ore 
treatment plants are reported to be in the northern Ural Mountains 
and the Altai Mountains, and atomic research centers at Lenin- 
grad, Moscow, Kharkov, and Sverdlovsk.*! Exiled Estonian diplo- 
mats claimed in July 1948 that Russia was refining uranium from oil 
shale mined in Esthonia. The Soviet Union continued to import 
uranium concentrates from mines it controlled in Czechoslovakia, 
Saxony, and possibly Bulgaria. 

United Kingdom.—The British Ministry of Supply announced that 
its second atomic pile, “Bepo” (British experimental pile), began 
operating July 3, 1948, at low power. "The location was the Atomic 
Energy Rescarch Establishment, Harwell, near Didcot, Berkshire. 
The new pile was expected to operate at & power level of several 
thousand kilowatts and to yield useful isotopes and a small quantity 
of plutonium for experimental work.” 


ASIA AND AUSTRALIA 


Australia.— Uranium ore was discovered in an abandoned copper- 
il ine in New South Wales." An exhaustive stud de of 
silver mine in New Sou ales. n exhaustive study was made o 
ueensland beach sands, which yield a heavy-mineral concentrate of 
zircon, rutile, ilmenite, and about 0.5 percent monazite.“ An amount 
of £150,000 was allocated for exploration of radioactive mineral re- 
sources in 1947-48 by the Commonwealth Bureau of Mineral Re- 
sources in cooperation with State mines departments. 

China.— Uranium was discovered near Chungshan and Hoshein 
in eastern Kwangsi Province.” Dr. C. Y. Yang, research director of 
Wah Chang Trading Corp., credited the report because it came from 
Dr. Wong Wen Hao, prominent geologist." 

India.—Uranium occurs in scattered pegmatite localities in India, 
but no deposits of commercial importance have been reported. The 
beach sands of Travancore, however, are estimated to contain more 
than 2,000,000 tons of monazite averaging 8 to 9 percent thorium 
dioxide.* Following an embargo on exports of monazite, Travan- 
core reportedly entered into a 5-year agreement for delivering several 
thousand tons of monazite annually to Great Britain; but if such an 
agreement actually existed, it did not become effective. The new 
Government of India, inaugurated August 15, 1947, began negotiations 
with the State of Travancore for joint control of thorium. Mean- 
while, a joint committee, comprising six members of the Indian 
Board of Atomic Research and three members of the Travancore 
Government, was formed to advise Government officials on research, 
development, and use of thorium. The Board of Atomic Research 

4 Metal Bulletin (London), The Metal Industries of the Soviet Union: No. 3327, Sept. 24, 1948, p. 20. 
4 Skinner, H. W. B., The Work of the Harwell Establishment: Bull. Atomic Scientists, vol. 4, No. 4, 
April 1948, pp. 107-109. 

etal Industry (London), Atomic Energy—Ministry of Supply Research Establishment, Harwell: 

Vol. 73, No. 5, July 30, 1948, pp. 83-86. 

«€ Metal Industry (London), vol. 72, No. 6, Feb. 6, 1948, p. 117. 

“ Connah, T. H., Reconnaissance Survey of Black-Sand Deposits, South-East Queensland: Queensland 
Govt. Min. Jour. (Brisbane), vol. 49, No. 561, July 1948, pp. 223-245. 

Carlson, O. J., A Progressive South Coast Industry—Mining the Beach Sands of Queensland: Queens- 
land Govt. Min. Jour. (Brisbane), vol. 49, No. 566, December 1948, pp. 476-482. 

4 Metal Industry (London), vol. 71, No. 25, Dec. 19, 1947, p. 512. 

* Myler, Joseph L., United Press dispatch, Jan. 23, 1948. 


€ EA MJ Metal and Mineral Markets, vol. 18, No. 25, June 19, 1947, p. 3. 
48 Chemical Age (London), vol. 57, No. 1485, Dec. 27, 1947, p. 822. 
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(Dr. Homi J. Bhabha, chairman) was formed under the auspices of the 
Indian Council of Scientific and Industrial Research. The country's 
D rincipal atomic research center is the Tata Institute of F undamental 

esearch, Bombay, which in 1947 developed & new economical 
method of extracting thorium nitrate from monazite, measured cosmic 
rays, and planned construction of a betatron generating 200 million 
electron-volts. Atomic research is conducted also at two institu- 
tions in Calcutta—Bose Research Institute and Calcutta University. 

Korea.—Monazite was continued on the approved export list, ef- 
fective April 1, 1948, issued by the Department of Commerce, South 
Korean Interim Government.” 

Malaya, Federation of.—As a byproduct of alluvial tin mining, 
1,187 metric tons of monazite and zircon concentrates were produced 
in Malaya in 1942-45, the period of Japanese occupation. This 
quantity comprised 224 tons of monazite, 210 tons of mixed monazite- 


zircon, and 753 tons of zircon." 
** Chemical and Engineering News, vol. 25, No. 27, July 7, 1947, p. 1972. 


9 Foreign Commerce Weekly, vol. 31, No. 4, Apr. 24, 1948, p. 15. 
u Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 4, October 1947, p. 14. 


Vanadium 


By HUBERT W. DAVIS 


GENERAL STATEMENT 


OR security reasons, publication of figures on production and 
consumption of vanadium ore in the United States in 1948 has 
been suspended. 


DOMESTIC PRODUCTION 


The center of domestic vanadium-ore mining in the United States 
is the Colorado-Utah region. Small outputs are made in Arizona, 
Nevada, and New Mexico, and vanadium-bearing phosphate rock is 
mined in Idaho. 


Vanadium in ores and concentrates produced in the United States, 1938-47 ! 


Y car Vanadium, Year Vanadium, 


pounds pounds 
poo np C 1,613,155. || 1948 cassrirsn Ia ea RE UE METERS 5, 586, 492 
T939 c E 1,084. 008 |] 1944 0 2c eno ste hoo ENTRE 3, 527, 054 
A E A 2, 162, 916 1015. cour ex IRE DOR EAS cPCRCS E 2, 963, 913 
A A ed 2, 513, 051 A Ssutee tesco aUud e Laid: 1, 272, 148 


177 SEENEN 4:439.130 1 1087 ENEE 2, 117, 962 


! Data for 1940-47 are receipts at mills and Government purchasing depots. 


USES | S 


Vanadium is used in various forms; but about 90 percent is con- 
sumed as ferrovanadium in the manufacture of tool steels, engineerin 
steels, high-strength structural steels, nonaging rimming steels, and 
special wcar-resistant cast irons. Some ferrovanadium is used in 
welding-electrode coatings and as a deoxidizer, and some metal is 
utilized in magnets. Some vanadium oxide is also used in the pro- 
duction of tool stecl. The largest uses for vanadium oxide and 
ammonium metavanadate are as catalysts, in glass and ceramic 
glazes, for driers in paints and inks, and for laboratory research. 


PRICES 


For many years vanadium ore has been quoted at 27% cents a 
pound of V,0;. This quotation, however, disregards the grade of the 
ore or the presence or absence of objectionable impurities—matters 
of importance to the refiners, inasmuch as they vitally affect recovery. 
Throughout 1948 vanadium pentoxide (technical grade) was quoted at 
$1.20 a pound of V¿0; and ferrovanadium at $2.90-$3.10 a pound of 
contained vanadium (depending upon the grade of the alloy). 
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FOREIGN TRADE ' 


Imports of vanadium concentrates (all from Peru) were 1,051,675 
pounds (contained vanadium) in 1948, a gain of 7 percent over 1947. 
There were no imports of flue dust containing vanadium or of ferro- 
vanadium or vanadium oxide. Vanadium ore and concentrates enter 
the United States free of duty. However, the rate of duty on ferro- 
vanadium is 12% percent ad valorem and on vanadic oxide, anhydride, 
salts, and compounds and mixtures of vanadium 40 percent ad 
valorem. 


Vanadium ore or concentrates and vanadium-bearing flue dust imported for 
consumption in the United States, 1939-48 


Vanadium ore or concentrates Vanadium-bcaring flue dust 
Pounds Pounds 
Year 
Value Value 
Gross Vanadium Gross Meis 
weight content weight content 
ns EE Mi reet d, 2, 132, 548 $091, 511 (5 (1) (1) 
EN EE sr 45, 102, 004 2, 574, 951 1, 216, 705 (1) (1) (1 
7 NW 24, 645, 686 2, 138, 608 1, 012, 991 () (2) (") 
W942 ac ee ee ee ace oat 36, 208 2, 122, 376 1, 274, 483 624, 423 154, 028 $29, 515 
TOAST WEE | 22,117, 1:31 2, 052, 620 1, 080, 150 748, 749 64, 393 53. 553 
REEL EEN 4. 247, 490 1, 284, 603 633, 719 191, 901 40, 171 28, 053 
lm 8, 776, 328 1, 550, 479 725, 302 133, 705 26, 293 19, 378 
LOA ieee a ON ee ee Ae 2, 784, 349 791, 057 390, 077 97,750 20, 931 13. 480 
HH. oen Rc peu cct az 3, 274, 548 983, 869 448, 076 143, 124 71, 819 15, 443 
kr (EE 4,034,509 | 1,051,675 ee e ll E AA EE 


! Not separately recorded. 


Exports of vanadium ore and concentrates were 13,180 pounds 
(contained vanadium) valued at $32,263 in 1948, compared with 7,661 
pounds valued at $15,788 in 1947. The 1948 exports comprised 8,140 
pounds to Switzerland and 5,040 pounds to Canada. Exports of 
ferrovanadium were 238,824 pounds (gross weight) valued at $390,428 
in 1948 compared with 178,198 pounds valued at, $266,040 in 1947. 


WORLD REVIEW 


World production of vanadium ores is limited almost entirely to four 
countries—-Northern Rhodesia, Peru, South-West. Africa, and the 
United States. From 1939 through 1947 output from these sources 
has ranged from 1,400 to 4,400 metric tons, and from 1941 through 
1947 the United States has been the leading producer. 

Vanadium has also been recovered commercially from phosphate 
rock, iron ore, chrome ore, magnetite beach sands, caustic-soda solu- 
tion employed in Bayer process of refining bauxite, naphtha soot 
collected from the smokestacks of ships and industrial plants, and 
vanadiferous ashes derived from asphaltites. 

Because complete information on the quantity of vanadium re- 
covered as byproducts of iron ore and other raw materials is lacking, 
it is not possible to determine world production of vanadium from 


t Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines .from records of the 
U.S. Department of Commerce, 
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all sources. Consequently, the accompanying table reflects only the 
production of vanadium in ores and concentrates for the countries 
listed, plus the quantity recovered in the United States as a byproduct. 
of phosphate rock. 


World production of vanadium in ores and concentrates, 1939-48, in metric tons 


(Compiled by B. B. Mitchell] 


Country 1939 | 1940 | 1941 | 1942 | 1943 | 1044 | 1945 | 1946 | 1947 | 1948 
Argentina............ l.l llc c cl crece 15 1 NA se 4 3 6 71 Q) 
KEE EECH 80 SV E COME A RS A A E EE a 
Northern Rhodesaia --.------------- 384 | 368 | 342 | 388 | 426 | 254 | 219 68 56 173 

"eb WEE) 1,016 |1,214 [1,017 [1,010 | 847 | 514 | 688 | 322 | 435 511 
South-West Africa. `... 514 428 209 453 577 385 420 430 282 187 
United States (shipments) 3............ 900 | 981 |1,140 |2,014 |2, 534 {1,600 |1,344 | 577 | 961 | (4) 


———— lm Leg Gee Irene ——— | ———— A 


‘Total AA aE 2, 909 |3, 024 ¡2,774 (3,865 |4, 384 |2, 757 |2, 674 |1, 403 |1,741 | (9 


! Figure not available. 

2 Less than 1 ton. 

3 Includes also vanadium recovered as a byproduct of phosphate-rock mining. 

4 Bureau of Mines not at liberty to publish figure. 

è Total represents data only for countries shown in table and excludes vanadium in ores produced in 
French Morocco, Spain, and U. S. 8. R., for which figures are not available; also excluded from the total 
are the quantities of vanadium recovered as byproducts from other ores and raw materials. 


Argentina.—Vanadium occurs in small deposits widely scattered 
in the Provinces of Córdoba and San Luis. A small quantity of ore 
is mined for the production of 3 to 4 metric tons of vanadium pentoxide 
annually. 

Northern Rhodesia.—The Rhodesia Broken Hill Development Co., 
Ltd., was again the only producer of vanadium in Northern Rhodesia. 
Output of vanadium oxide was 331 long tons averaging 92.06 percent 
V.O; in 1948 compared with 108 tons averaging 92.04 percent VO 
in 1947. During 1948 the feed to the gravity concentrating plant 
was 48,770 short tons of material averaging 1.08 percent V;O;, which 
consisted largely of vanadium-bearing laterites from old surface 
dumps. Leach-grade material produced at the gravity plant was 
6,918 short tons containing 287 tons of V:0;, the recovery being 54.5 
percent. Feed to the vanadium leach plant was 10,944 short tons 
of materials assaying 4.08 percent V20;, and the recovery was 76.8 
percent and the acid factor 15% pounds of sulfuric acid per pound 
V20, in fused vanadium pentoxide produced. 

Peru.—The famous Mina Ragra mine of the Vanadium Corp. of 
America in the Andes near Ricran, Department of Junin, has been an 
important source of vanadium since 1907, when production was begun. 
Output in Peru was 913 metric tons V¿0, in 1948 compared with 776 
tons V;Og in 1947. The gain in output was attributed to the installa- 
tion of two additional rotary kilns, which permitted the concentrating 
plant to treat more tonnage. 

South-West Africa.—The Abenab West lead-vanadium mine of the 
South West Africa Co., Ltd., was the only producer of vanadium in 
South-West Africa in 1948. Output of ore and concentrates (N-O, 
content) was 368 short tons in 1948 compared with 556 tons in 1947. 
Exports of ores and concentrates (V;O; content) were 515 short tons, 
of which 57 percent went to France, 27 percent to the United Kingdom, 
and 16 percent to the Netherlands. Research work undertaken upon 
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samples taken from the mine was sufficiently promising to justify the 
installation of a flotation plant, which was under construction at the 
end of 1948. The vanadium deposits of South-West Africa, of which 
the Grootfontein occurrences are the most important yet exploited, 
have been described ? in some detail. 


2 Mining and Industrial SES of Southern Africa, Vanadium in South-West Africa: Vol. 38 No. 9, 
September 1948, pp. 477-479 
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GENERAL SUMMARY 


LTHOUGH fewer primary zinc smelters operated in 1948 than 
A in 1947 and production at several plants was curtailed owing 

to work stoppages and other causes, the domestic slab-zinc 
production in 1948 dropped only 1 percent from the peacetime 
record high output established in 1947. Production from domestic 
ores rose 5 percent to the highest level since 1944, but the use of 
foreign ore declined. Redistilled slab-zinc output increased 5 per- 
cent in 1948 and was the greatest annual production on record. 
Domestic mine production of recoverable zinc dropped slightly 
more than 1 percent, despite a gain of 6 percent from mines in the 
combined Western States that placed zinc output in that region at the 
highest point in mining history. Idaho continued to lead the States 
in mine production of zinc. 

A gain in slab-zinc imports was insufficient to offset a drop in 
imports of zinc in ores and concentrates, with the result that total 
imports declined 3 percent. Exports of slab zinc dropped 38 percent 
from 1947. ' 

The demand for slab zinc remained heavy in 1948, as use of the 
metal for galvanizing and die casting advanced to new record highs. 
Total domestic slab-zinc consumption gained 4 percent over 1947. 

! This report deals primarily with the smelting branch of the industry. Full details of zinc mining are 


given in the various State reports of this volume. As some zinc ore is used directly in the manufacture of 
zinc pigments, see also the chapter on Lead and Zinc Pigments and Zinc Salts, 
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Producers’ stocks of slab zinc were sharply reduced during the vear. 
whereas consumers” inventories gained and at year end were higher 
than at any time since July 1946. 

During 1948 the market price for Prime Western grade slab zinc. 
East St. Louis, rose from 10.50 cents a pound to 17.50 cents. 

Government regulations requiring 8 license for the exportation of 
slab zinc and zinc semimanufactures remained operative throughout 
the year. 


Salient statistics of the zinc industry in the United States, 1939-43 (average 


and 1944-48 
1939—43 pe 
(average) 1944 1945 1946 1947 1945 
Production of primary slab zinc: 
By sources: 
From domestic ores....... short tons. .| 591,570 | 574,453 | 467,084 | 459,205 | 510, 058 537 qe 
From foreign ores. ............. do....| 176,172 | 294,849 | 297,477 | 269,057 | 292, 437 249. > 
dx TCR ES 767,742 | 869,302 | 764,561 | 728,262 | 802, 495 78s, A 
PY methods: 
leetrolytic......... percent of total... 29 37 35 39 7 Y 
Distilled. -.- -2.220-00 ....do ... 71 63 65 61 63 & 
Production of redistilled secondary slab 
AE short tons.. 52, 052 49, 037 49, 242 44,516 59, 542 e 3x 
Stocks on hand at primary smelters Dec. 
SCH M CR A IE E short tons..| 75,685 | 233,044 | 254,692 | 175,513 67, 046 19,13 
rice: 
Prime Western at St. Louis: 
Average for period.. cents per pound.. 7.09 8. 25 8.25 8.73 10. 50 13 9 
Highest quotation.............. do.... 8. 25 8. 25 8.25 10. 50 10. 50 17 x 
Lowest quotation. ............. do.... 4. 50 8.25 8.25 8. 25 10. 50 10 w 
Yearly average at London........ ¿A | neue scie 4. 63 5.18 7. 75 12. 58 14 3 
Mine production of recoverable zinc 
short tons..| 702, 044 718, 642 614, 358 574, 833 637, 608 629. 37. 
Tri-State district (Joplin) 
percent of total.. 33 26 23 24 17 l4 
Western States. ooo... do.... 38 46 48 48 54 ES 
AAA dinates con ac do.... 29 28 29 28 29 = 


World smelter production of zinc 
short tons. .|1, 909, 157 |1, 791, 500 |1, 404, 300 |1, 549, 600 |1, 759, 000 | 1, 865, 1X 


DOMESTIC PRODUCTION 


Statistics on zinc production are compiled both on a mine basis and 
on a smelter basis. The mine-output data, based upon the zinc con- 
tent of ores and concentrates produced (adjusted to account for aver- 
age smelting losses), are the most precise measure of zinc output from 
year to vear. Smelter production of slab one presents & more 
accurate figure of actual zinc recovery but usually differs from the 
mine figure owing to overlap or lag between mine shipments and 
smelter receipts and treatment of ores and concentrates. Overa 

eriod of years, however, these variations tend to balance within the 
finis of statistical error. 
| 
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MINE PRODUCTION 


Zinc mining is centered largely in five areas—the Tri-State area of 
southeastern Kansas, southwestern Missouri, and northeastern Okla- 
homa; Tennessee-Virginia; Sussex County, N. J.; St. Lawrence 
County, N. Y.; and the Western States (principally Idaho, Montana, 
Arizona, Colorado, New Mexico, Utah, Nevada, and Washington, in 
descending order of productivity in 1948). 

Mine production in the combined Western States gained 6 percent 
over 1947 to reach the highest point in mining history. Over 58 
percent of the total domestic output of zinc in 1948 (54 percent in 
1947) was produced in the Western States. Idaho continued to be 
the largest producer of zinc in the United States. More than 97 
percent of the Idaho zinc output in 1948 came from the Coeur d'Alene 
region; zinc-lead ores and old tailings concentrated yielded nearly 91 
percent of the total zinc. AD no che Western States, Montana dis- 
placed Arizona as the second-largest zinc producer. Output advanced 
29 percent over 1947 to reach the highest level since 1941. For the 
second year in Montana history, zinc production exceeded copper 
ou pue Zinc-lead ore yielded 93 percent of Montana's zinc in 1948, 
and 6 percent was from zinc ore and old slag. Each year from 1940 
through 1947, Arizona had succeeded in establishing & new record in 
zinc output but in 1948 the production dropped slightly, leaving 1947 
as the all-time record high. About 88 percent of the zinc output in 
1948 was recovered from zinc-lead ore, 10 percent from zinc-copper ore, 
and nearly all the remainder from zinc-lead-copper ore and zinc ore. 
Zinc prediction in Colorado increased 17 percent in 1948. Eagle 
County again ranked first among Colorado counties in zinc output. 
Zinc ore yielded 40 percent of the Colorado total zinc, and zinc-lead 
ore 54 percent. New Mexico zinc production declined 6 percent from 
the 1947 output. As usual, the Central district, Grant County, 
produced most (85 pereen of the State output of zinc. Zinc ore 
yielded 85 percent of the total zinc produced. Of the 10 leading zinc 
producers in Utah in 1948, only 4 succeeded in increasing their outputs 
of recoverable zinc above 1947 figures. Output at the Butterfield 
property doubled, and increases were made at the United States & 

oup and at properties of the New Park Mining Co. and the 
Park Utah Consolidated Mines Co. Production of zinc in Nevada 
gained sharply in 1948 to approach the record level attained in 1946. 
About 92 percent of the 20,288 tons produced in 1948 was mined in 
the Pioche district, Lincoln County; nearly 98 percent of the zinc 
recovered was from zinc and zinc-lead ore. But for the 6-month work 
stoppage at the Grandview mine of the American Zinc, Lead & Smelt- 
ing Co., Washington zinc output in 1948 probably would have estab- 
lished an all-time record. The Holden mine of the Howe Sound Co. 
in Chelan County produced over three times as much zinc in 1948 as 
in 1947, and the Deep Creek mine in Stevens County also made a 
large gain. 
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Mine production of recoverable zinc in the United States, 1939-43 (average) and 
1944-48, by States, in short tons 


1939-43 
State (average) 1945 1946 1948 
Western States and Alaska: $ 
E IA A PAR: AAA A A 
AFIfODR. 22 loss date ees 15, 372 40, 226 43, 665 SA, 478 
California. 599 9, 923 6,877 5, 325 
Colorado. LLL. lsl.- 19, 784 35, 773 86, 147 45, 164 
Idaho eec vus ae Durus 74, 239 83, 463 71, 507 86, 267 
Montana. oct a SN 48, 084 17, 403 16, 770 59, 065 
Ne Ml ee ras neg 11, 407 21, 457 22, 649 20, 258 
New Menxico......................--... 40, 703 40, 295 36, 103 41,42 
Oregon- AM AA A EE IM AAA O V AAA 
South Dakota... ooo... d9 477 B. AA AMAS 29 
WK et ioc oec mui A ML A ecd tene AAA rer c em ce 44] = fjola... 
Utih h A AE 42, 560 33, 630 28, 292 41, 490 
Washington... 12, 522 11, 693 11, 329 12, 635 
q BEE ER 265, 302 293, 864 273, 383 366, 298 
West Central States: 

'ATKANSaS ua ducati 209 303 85 31 
Kansas 2320 ica as e 62, 045 48, 394 47, 703 35, 577 
IC AA A ae 23, 308 22,175 22, 234 6, 463 
Oklahoma............................ 146, 102 ; 60, 552 43, 821 
Tola it 231, 664 140, 172 139, 574 85, 892 

States east of the Mississippi River 
TONS 6 A Ser 5, 918 8,310 708 12, 990 
Kentücky.......... cc col el ee eee 182 314 639 
New Jersey.. ll.lr- 92, 161 81, 392 64, 454 76, 332 
NAO Ls... 40, 391 24, 978 32, 515 34, 566 
Tennessee. .....--.....------------_-- 37,816 33, 824 24, 614 29, 524 
Vint he EE 19, 657 16, 075 16, 905 15, 852 
Wisconsin........-.........- cll... 8, 345 15, 561 14, 276 7, 504 
A AA TA 205, 078 180, 322 161, 876 177,787 
Grand total.......................-. 702, 044 | 718,642 | 614,358 | 574,833 | 637,608 629, 977 


Mine production of recoverable zinc in the United States, 1947-48, by months, 
in short tons 


Month 1947 1948 Month 1947 1948 
January. ... LLL. Lil... 55, 036 48, 548 || August l.l... 48, 855 50, 073 
A EEN 51,770 48, 758 || September.................... 47, 608 53, 393 
E EEN 55, 874 55,356 || October... 51, 506 54, 624 
ADF eege EM d 58, 447 53,752 || November.................... 48, 976 57. 133 
Hy coelo clan ero LL 59, 098 52,238 || December.................... 50, 598 56, 626 
JUI dui tae Secs oases eS 62, 121 52, 060 


A eere chet es 47, 719 47, 416 Total--:.- imei 637, 608 629, 977 


$ 
$ 
8 
S 
g 


FIGURE 1.—Mine production of recoverable zino in the United States, 1941-48, by months, in short tons. 


Mine production of recoverable zinc in Arkansas, Kansas, Missouri, 
and Oklahoma decreased 22 percent to the lowest level since 1896 
despite a higher annual average concentrate market price than in any 
at prior to World War 11. The output of zinc concentrates in the 

ri-State district dropped from 204,068 tons in 1947 to 159,609 tons 
in 1948. Some of the marginal mines and tailing mills that con- 
tributed to the output in the first half of 1947, while Federal premiums 
were being paid, were nonproductive in 1948. From July 1 to 
September 5 the mines and mills of the Eagle-Picher Mining & 
Smelting Co. were shut down by a work stoppage, and other mines 
that EX e ore to the Eagle-Picher Central mill could not operate 
during this period. 

The total production in States east of the Mississippi River 
decreased 2 percent in 1948; zinc output from this region accounted 
for 28 percent of the total domestic output. 

The 25 leading zinc-producing mines in the United States in 1948, 
listed in the following table, yielded 60 percent of the total domestic 
zinc output; the 3 leading mines produced over 23 percent and the 
6 leading mines nearly one-third. 
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Detailed information on the production of mines and districts in 
the United States may be found in the chapters of this volume dealing 
with the mine production of gold, silver, copper, lead, and zinc in the 
various States. 


Mine production of recoverable zinc in the United States, by districts that pro- 
duced 1,000 tons or more during any year, 1944-48, in short tons 


District State 1944 1945 1946 1947 1948 
Tri-State (Joplin region) ........ Kansas, southwestern Mis- |190, 270 |139, 274 |139, 038 1109, 338 | 84,839 
souri, Oklahoma. 
Coeur d'Alene reglon..........- ¡AAA te 85, 227 | 78,030 | 67,429 | 79,251 | 83,801 
New Jersey ` New Jersey................- 80, 288 | 81,392 | 64,454 | 76,871 76, 332 
Summit Valley (Butte)......... Montann .-a0000000anananMO 7,874 | 8,364 | 7,108 | 40,712 | 52,625 
SN A EE New Mexico. ............-.- 44, 648 | 36,245 | 32,279 | 38,155 | 35,140 
8t. Lawrence County........... New York...............-.- 35,541 | 24,978 | 32,515 | 34,116 | 34,566 
Eastern Tennessee !. ........... Tennessee... ..... 2... ..-.- 40,831 | 33,824 | 24,614 | 31,212 | 29, 524 
Warren (Bisbee)................ REENEN rias 8,070 | 18,078 | 22,374 | 32,546 | 27,669 
West Mountain (Bingham)..... ¡a E A 19,151 | 14,670 | 7,593 | 20,446 | 22,077 
Pioche ...................----.- Nevada .........----------- 17,983 | 16,575 | 15,764 | 14,362 | 18,612 
Red Cliff. A Colorado.............-.....- 20, 492 | 15,805 | 16,437 | 17,375 16, 355 
Austinville..................... Virginia... zoo rn 18, 257 | 16,000 | 16,905 | 16, 788 15, 882 
Upper Mississippi Valley....... Northern Illinois, lowa,? | 17,242 | 19, 318 | 18,344 | 17,077 | 14,061 
Wisconsin. 
Ten tie, des Colorado. eege NN NN Gi 1, 483 2, 142 2, 490 4, 587 10, 338 
Park City region................ Utah coos eg ege aM 9.556 | 7,435 | 8,876 | 10,956 | 10,320 
Kentucky-Southern Illinois. .... Kentucky, Southern Illinois...| 5,910 | 4,735 | 5,044 | 5,728 7, 422 
Metaline......................-- Washington................. 9, 236 7, 794 7,685 9,75 5, 985 
Big BUG AA AA EE EE 3,704 | 4,922 | 5,234 | 4,991 5, 832 
We ( See Papago, Twin |..... do rc EUMD NEN 5,170 | 3,697 | 3,948 | 4,727 5, 758 
uttes). 
California (Leadville)........... Colorado.....-...----------- 7,984 | 7,419] 5,996 | 4,809 5,726 
Magdalena..................... New Mexico. ............... 4,174 | 3,044 | 3,474 | 5,013 4, 856 
DSÜ SES California. .................. 555 996 854 603 4, 497 
Old Hat (Oracle)............... Arizona. occ 2,521 | 4,750 | 4,235 | 3,427 3,796 
VR EE Utah cte o dado e 3,450 | 2,928 | 3,710 | 3,969 3, 680 
Rush Valley and Smelter 1 A ed 6,224 | 7,720 | 6,365 | 5,642 3, 552 
(Tooele County). 
Upper San Miguel.............. Colorado... . LL. 828 | 1,458 | 1,963 | 2,067 3, 486 
salte vee and Clark | Montana... 20,623 | 2,235 | 4,995 748 3, 417 
'ounty). 

Chelan Lake.................... Washington................. 1,074 | 2,419 | 1,730 | 1,000 3, 289 
Northport... LL O: ¿oyen dees 1, 438 1,410 1, 790 2, 788 3, 271 
Pioneer (Rico).................. Colorado. ....-...-.--..-.--- 4,557 | 3,920 | 3,435 | 3,433 3, 180 
A a nn Arizona. ooo 46 | 1,300 | 2,877 | 3,143 2,875 
Harshaw. occ LLL AT WEEN 2,051 1, 666 1, 128 2, 006 2. 875 
Eureka (Bagdad)...............|.....do ................ Lu 234 42^ 325 257 2, 321 
Tomichi.._............___.-.-.. Colorado. c uero zat. 431 430 440 ], 654 1, 983 
Warm Springs... -222-02 ---- | 6 E Te DEEN 4, 000 2, 797 2, 161 2,791 1,545 
Hoeddleston..................... Montana... 1,529 | 1,878 | 1,516 | 1,482 1, 437 
Aravnauipa...... l.l cllc l.l... ATIÍZODA. c. s oa hac eL em 308 333 152 20 1, 098 
Pinos Altos. .................. New Mexico................ 508 208 81 724 1, 056 
ANİMaS. 2.2. lc do UC ERA Colorado... oo 577 795 1, 590 1,310 748 
Walin... Artzong. aaaaaaananennn 1, 046 684 486 857 072 
NEE EE GE GO EE 1, 261 653 R33 314 350 
Sheridan. .............. 2 Loc... Montana..._.......-...----- 1,053 861 785 527 201 
Breckenridge. .................. Colorado. LLL. 318 723 1,110 1, 279 171 
Zureka...... l.l lll lll lll... Nevada....................- 195 1, 204 3, 705 897 19 
Campo Recon... California. .................. 712 2, 134 3,301 2,350 155 ez 
Flat Creek... ooo)... L0 rase reins 1, 532 1, 714 1, 926 L707 Ls 
Packer Creek ................... Montana.................... 1, 389 254 e A © RESI RE 
Hunter Valley.................- California. .................. 3,346- SED A A EIE 
Pioneer (Superior).............. ATİZONA ho EE INE 3, DUE ES 30.1 vob EN AN cnm 
Yankee Hill..................... California. aaan 1,444 | 1,251 Lat osi scum 
Livingeton. 2-2-0-2- Virginia... 1, 410 KN A A, PE 


! Includes very small quantity produced elsewhere in State. 
3 No production in Iowa since 1917. 


SMELTER PRODUCTION 


During 1948, 19 primary zinc-reduction plants were in operation, 
of which 10 operated with horizontal retorts exclusively, 1 with both 
horizontal and vertical retorts, 3 with vertical retorts exclusively 
(1 electrothermic), and 5 with electrolytic methods. 


883326—50—— —82 
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Horizontal-Retort Plants.—The total number of retorts reported at 
active horizontal-retort primary plants in 1948 was 59,168, a 15-per- 
cent decrease from the 69,950 retorts on December 31, 1947, at plants 
that operated during that year. Of the total retorts reported, 53,332 
(90 percent) were in use at the close of 1948, compared with 51,668 
(74 percent) in operation at the end of 1947. 

Vertical-Retort Plants.—Four vertical-retort continuous distilling 
plants operated during 1948. The St. Joscph Lead Co. operated its 
13 electrothermic units at Josephtown, Pa., at about 87 percent capac- 
ity throughout the year. Of the 66 vertical retorts at the remaining 
3 plants, 61 were in operation on December 31, 1948. 

Electrolytic Plants.—Five electrolytic plants were in operation dur- 
ing 1948, asin 1947. There were 3,370 cells at the plants on December 
31, 1948, of which 3,310 (98 percent) were in operation; the number of 
cells at the end of 1947 was 3,210, of which 3,176 (99 percent) were 
operating. 

Smelting Capacity.—Irrespective of additions or subtractions of 
smelter recovery units, statistics on domestic smelting capacity vary 
from year to year owing to changes in metallurgical practices among 
the various plants. According to reports to the Bureau of Mines, the 
zinc-reduction plants in the United States on December 31, 1948, had 
a stated annual capacity to produce 1,010,933 tons of slab zinc under 
normal operating conditions, allowing for necessary shut-downs for 
repairs. This figure, which compares with a 998,087-ton reported 
capacity at the end of 1947, indicates that the 1948 output was $4 
percent of the capacity, as compared with 86 percent in 1947. Hori- 
zontal- and vertical-retort plants operated at 82 percent of a stated 
610,697-ton capacity (88 percent of & 599,502-ton capacity in 1947), 
electrolytic plants at 91 percent of & 345,172-ton capacity (86 percent 
of a 341,701-ton capacity in 1947), and secondary smelters at 5S 
A a 55,064-ton capacity (66 percent of a 56,884-ton capacity 
in 1947). 

Waelz Kilns.— Waelz plants have been installed in recent years at 
severa] midwestern and eastern smelters to facilitate recovery of addi- 
tional metals from the ore and to reduce over-all smelting losses. The 
following companies operated Waelz kilns in 1948: 

Arkansas: 

Fort Smith—The Residue Co. 
Illinois: 

Fairmont City—American Zinc Co. of Illinois. 

La Salle— Matthiessen & Hegeler Zinc Co. 
Kansas: 

Cherryvale—National Zinc Co., Inc. 
Oklahoma: 

Henryetta—Eagle-Picher Mining & Smelting Co. 
Pennsylvania: 

Donora—American Steel & Wire Co. 

Palmerton—New Jersey Zinc Co. 

Slag-Fuming Plants.—T he following companies operated slag-fuming 
plants in 1948 and produced impure zinc oxide, which was further 
treated for the recovery of slab zinc: 

Idaho: 
Bradley—Bunker Hill & Sullivan Mining & Concentrating Co. 


Montana: 
East Helena—Anaconda Copper Mining Co. 


vl 
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Utah 


Texas: 
El Paso—American Smelting & Refining Co. (ae 
Tooele— International Smelting & Refining Co. — 


The American Smelting & Refining Co. slag-fuming plant at El 
Paso, Tex., under construction during 1947, was completed and began 
operating in August 1948. During 1948 these four plants treated 
510,581 tons of hot and cold slag, which yielded 87,104 tons of oxide 
fume containing 53,394 tons of recoverable zinc. Corresponding 
figures for the three operating plants in 1947 were 587,364, 94,996, 
and 56,025 tons, respectively. 

The St. Joseph Lead Co. continued experimental operation of its 
slag-fuming plant at Herculaneum, Mo., in 1948 and recovered slab 
zinc as a direct product of the operation that treats lead blast-furnace 
slag containing 12 to 16 percent zinc. 

Active Zinc-Reduction Plants.—Operations at active primary zinc 
smelters and electrolytic plants in 1948 were below capacity, due in 
part to labor-management difficulties that precipitated strikes at 
smelters at Forth Smith, Ark., in August, September, and October, and 
at East St. Louis and Hillsboro, Ill., in August through December. 
The Donora, Pa., smelter was shut down temporarily in November to 
determine the cause and extent of noxious fumes that were reported 
to have caused illness and death among residents of Donora. A list 
of the zinc-reduction plants operating in the United States in 1948 


follows: 
Primary zinc distillers 


Horizontal-retort plants 

Arkansas: 

Fort Smith— Athletic Mining & Smelting Co. 
Illinois: 

Fairmont Citv— American Zinc Co. of Illinois. 

La Salle— Matthiessen & Hegeler Zinc Co. 
Oklahoma: 

Black well— Black well Zine Co. 

Henryetta— Eagle-Picher Mining & Smelting Co. 

Bartlesville— National Zinc Co., Inc. 
Pennsylvania: 

Donora— American Steel & Wire Co. 

Palmerton—The New Jersey Zinc Co. of Pennsylvania. 
Texas: 
Amarillo — American Smelting & Refining Co. 
Dumas— American Zinc Co. of Illinois. 


Vertical-retort plants 
Illinois: 
Depue—The New Jersey Zinc Co. 
Pennsylvania: 
Palmerton—The New Jersey Zinc Co. of Pennsylvania. 
Josephtown—St. Joseph Lead Co. 
West Virginia: 
Meadowbrook—E. I. du Pont de Nemours & Co., Inc. 


Electrolytic plants 
Idaho: 
Kellogg—Sullivan Mining Co. 


Illinois: 
East St. Louis—American Zine Co. of Illinois. 
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Montana: 
Anaconda— Anaconda Copper Mining Co. 
Great Falls—Anaconda Copper Mining Co. 
Texas: 
Corpus Christi— American Smelting & Refining Co. 


Secondary zinc distillers 


Alabama: 
Fairfield—W. J. Bullock, Inc. 
California: 
Los Angeles—American Smelting & Refining Co., Federated Metals Division. 
Torrance—Pacific Smelting Co. 
Tilinois: 
Beckemeyer— American Smelting & Refining Co., Federated Metals Division. 
Hillsboro—American Zinc, Lead & Smelting Co. 
Sandoval—Sandoval Zinc Co. 
Maryland: 
Baltimore— Brooklyne Chemical Works, Inc. 
New York: 
Rome—Rome Smelting & Refining Corp. 
Pennsylvania: 
Bristol—Superior Zine Corp. 
Philadelphia—General Smelting Co. 
West. Virginia: 
Wheeling—Whceeling Steel Corp. 


PRIMARY AND REDISTILLED SECONDARY SLAB ZINC 


The output of primary slab zinc in 1948 dropped nearly 2 percent 
from the 1947 production. The use of foreign concentrates declined, 
and the slab zinc produced from this source fell 15 percent. Output 
from domestic ore, largest since 1944, rose 5 percent. 

Production of redistilled slab zinc from zinc scrap increased 5 percent 
in 1948 to the highest level on record. Of the 62,320 short tons of 
redistilled secondary slab zinc produced, 28,070 tons (45 percent) 
were derived from primary smelters and 34,250 tons (55 percent) were 
produced at secondary plants. Data on output of remelted secondary 
slab zinc are not included with those for redistilled metal. In 1948 the 
production of slab zinc recovered by remelting purchased scrap was 
7,796 tons (7,443 tons in 1947). Zine rolling mills and other sub- 
stantial consumers of slab zinc recover large quantities of zinc from 
their own plant scrap; but such metal is not measured statistically, for 
it seldom enters the market as scrap. 


Primary and redistilled secondary slab zinc produced in the United States, 
1939-43 (average) and 1944-48, in short tons 


Primary Total (ex- 


Year 
Domestic Foreign 


Ed 


—€———— UN ' 767, 742 


e. nooo rm rar mm zm mm mm mm pm mm mm mm mr e vm mm a 
"o ms em o e E e 


1 Includes a small tonnage of foreign slab zinc further refined into high-grade metal in the United States. 
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DISTILLED AND ELECTROLYTIC ZINC 


Of the 1948 output of primary zinc, 60 percent was distilled and 
40 percent was produced electrolytically, compared with 63 and 37 
percent, respectively, in 1947. 

Production of Intermediate grade and Regular High Grade rose 
6 percent and 3 percent, respectively, in 1948. Output of Special 
High Grade increased for the third consecutive year and was nearly 
4 percent above the 1947 production. Owing to the substantial supply 
of brass scrap available for the manufacture of brass products and 
a drop in demand for Brass Special grade zinc, smelter output fell 25 
percent. Declines of 2 percent and 63 percent were recorded in the 
production of Prime Western and Selected grades, respectively. 
Of the total 1948 production (comparable 1947 figures in parentheses), 
37 percent (37 percent) was Prime Western, 29 percent (28 percent) 
Special High Grade, 23 percent (22 percent) Regular High Grade, 
5 percent (7 percent) Brass Special, 5 percent (4 percent) Intermediate, 
and 1 percent (2 percent) Selected. 


Distilled and electrolytic zinc, primary and secondary, produced in the United 
States, 1944-48, in short tons 


CLASSIFIED ACCORDING TO METHOD OF REDUCTION 


Redistilled secondary ! 


Electro- 
Year lytic pri- | Distilled At pri- Acond: Total 
mary mary ary smelt- 
smelters ers 

A ek aoe eee sd ohare 317, 388 551, 914 24, 673 24, 364 912, 339 
KI AA O A NOS 269, 924 494, 637 21, 205 28, 037 813, 803 
1046 soe es eee ees A 281, 295 446, 067 18, 408 26, 108 772, 778 
1941. EE 295, 520 506, 975 22, 093 37, 449 862, 037 

E EE 312, 477 475, 287 28, 070 34, 250 850 

CLASSIFIED ACCORDING TO GRADE 
Grade A Grades C and D 
Gree ei. ie (Pri Total 
Special Regular nterme- rime ota 
High Grade | High Grade | — dato) a Selected | Western) 
(99.90% Zn) | (Ordinary) pee 

251, 210 5, es 24, 306 : 918, 339 
17, 367 813, 803 
13, 697 2 772,778 
12, 844 862, 037 
4,723 315, 695 850, 084 


1 For total production of secondary zinc see chapter on Secondary Metals—Nonferrous. 


PRIMARY SLAB ZINC, BY STATES 


Montana continued to be the leading producer of primary slab 
zinc in 1948; Pennsylvania and Oklahoma remained in second and 
third places, respectively. Of the States for which production figures 
may be shown separately, Illinois, Idaho, and Arkansas occupied 
the next three positions. As usual, in Montana and Idaho slab zinc 
was produced by electrolytic methods only. In Illinois and Texas 
both electrolytic and distilled zinc metal was recovered, whereas in 
all other States zinc was recovered by distillation alone. 
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Primary slab zinc produced in the United States, by States where smelted, 
1939-43 (average) and 1944-48, in short tons 


Arkan- Idaho Okla- |Pennsyl- 


Y ear SAS Illinois [Montana hóma vanis West "e 
Virginia ! tons Value 

1939-43 

(aver- 

age)..| 35,357 35, 247 91,044 | 767,742 |$115, 6&1. (00 
1944..... 31, 350 36, 562 107,958 | 869,302 | 149, 520, (am 
1945..... 29, 391 33, 110 91, 081 764, 561 | 131, 564, 42 
1946..... 18, 720 34, 832 101, 110 728, 202 | 129, 54, Con 
1947..... 17, 158 41, 801 110,969 | 802,495 | 171, 594, 429 


787,764 | 209, 560. 530 


1 Includes Missouri 1943-44 and 1947-48. 


SECONDARY ZINC 


In addition to the redistilled secondary slab zinc (unalloyed) 
already reported herein, some remelted slab zinc is produced, and a 
large quantity of secondary zinc is recovered each year in the form 
of alloys, zinc dust, zinc pigments, and zinc salts. Additional in- 
formation on secondary zinc is given in the Secondary Metals— 
Nonferrous chapter of this volume. 


BYPRODUCT SULFURIC ACID 


Sulfuric acid made from the sulfur dioxide gases produced in roast- 
ing zinc blende (sphalerite) 1s an important byproduct of zinc smelting. 
To utilize a larger proportion of their acid-producing capacity, some 
plants also consume large quantities of native sulfur. The production 
of sulfuric acid at zinc-blende roasting plants decreased 12 percent in 
1948. 


Sulfuric acid (basis, 100 percent) made at zinc-blende roasting plants in the 
United States, 1944-48 


Made from zinc Made from native 
blende ! sulfur Total! 
Year Value 3 
Short Short e Short 
tons Valuo ? tons Value? tons 
Total 
1944....... REMIT S 652, 001 | $8, 344, 143 201. 109 | $2, 573, 734 $53, 110 $10, 917,877 
(be Lore vll 610, 935 1, 944, 47 235, 594 3, 063, 603 846, 532 11. 008, 081 
Loan o «Fe | 544, 529 6, 842, 541 160, 886 2, 021. 696 705, 415 8, 864, 237 
CE 598, 703 8, 001, 205 266, 104 3, 556, 281 864, 807 11, 557, 486 
1948... 1:2. Iz 929, 478 1,478, 271 233, 099 3, 292, 261 162, 577 10, 770, 532 


! Includes acid from foreign blende. 
? At average of sales of 60° B. acid. 


ZINC DUST 


All previous records for production of zinc dust were broken in 
1948, the total output being 5 percent above the former high point 
reached in 1947. Zinc powder and blue powder are not included in 
the Bureau of Mines production totals; the zinc dust statistically 
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reported is restricted to commercial grades that comply with severe 
specifications as to percentage of unoxidized metal, evenness of grad- 
ing, and fineness of particles. The zinc content of the dust produced 
in 1948 ranged from 95.00 to 99.74 percent and averaged 97.73 percent. 
Shipments of zinc dust, which totaled 31,389 tons—2 percent of which 
went to foreign countries—were slightly lower than production. The 
quantity consumed at manufacturers” plants (2 percent of output) 
was smaller than the difference between production and shipments 
with the result that producers’ stocks increased from 1,156 tons at 
the beginning to 1,205 tons at the close of the year. 

The average price of zinc dust shipped to domestic consumers in 
1948 was 15.55 cents a pound compared with 12.4 cents in 1947. The 
raw materials used to manufacture zinc dust are reviewed in the 
Secondary Metals—Nonferrous chapter of this volume. Most of the 
production is from zinc scrap (principally galvanizers' dross), but some 
Is recovered from zinc ore, slab zinc, and as a byproduct of zinc 
refining. 


Zinc dust! produced in the United States, 1939-43 (average) and 1944-48 


Dee 28,574 | $6, 057, 688 


1939-43 (average)... $0. 106 
OIR AAA R , 408, ; 1947................| 30,602 | 7, 589, 296 .1 
Beete : : : 1948. ...............| 32, 217 | 10,051, 704 . 156 


1 AU produced by distillation. 


ZINC PIGMENTS AND SALTS 


The principal zinc pigments are zinc oxide and lithopone, and the 
principal salts are the chloride and sulfate. These products are manu- 
factured from various zinc-bearing materials, including ore, metal, 
scrap, &nd residues. Details of the production of zinc pigments and 
salts are given in the Lead and Zinc Pigments and Zinc Salts chapter 
of this volume. 


CONSUMPTION AND USES 


According to reports from 589 plants, 817,735 tons of slab zinc 
were put in process in 1948, a 4-percent increase over the 1947 total 
but 8 percent below the record level of 888,626 tons in 1944. Receipts 
at consumers” plants in 1948 were 833,464 tons. A comparison of the 
calculated figure of slab zinc available to consumers and the actual 
measured consumption since 1943 indicates that coverage of the plant 
survey was approximately 97 percent 

Galvanizing continued as the principal use of slab zinc, and the 
quantity consumed for this purpose in 1948 was the greatest in the 
history of the zinc industry. Consumption of slab zinc for the manu- 
facture of brass products continued to decline. The quantity of zinc 
used for zinc-base alloys reached an all-time high of 234,628 tons, & 
gain of 9 percent over the previous record of 214,469 tons in 1947. 
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Consumption of slab zinc in the United States, 1944-48, by industries, in short tons! 


Industry and product 1944 1945 1946 1947 1948 
Galvanizing: 3 
Sheet and stin... 119, 381 135, 383 113, 816 115, 147 120, 3 
Wire and wire rope.................... 44, 350 46, 083 43, 667 49, 726 49, 406 
Tubes and pipe. ...................... 50, 472 63, 163 62, 460 71, 238 81, &74 
LEES o does crore hee to 14, 113 10, 014 10, 593 10, 467 14, 037 
A A A dE AR UOTE EA. 87,675 82, 538 89, 223 105, 749 104, 792 
Total galvanizing.................... 315, 991 337, 181 319, 759 361, 327 370, 969 
Brass products: 
Sheet, strip, and plate. ................ 246, 402 146, 375 66, 125 50, 212 51. 511 
Rod and wire. _....-...-...-.-.-.----- 70, 970 67, 299 53, 387 34, 653 32. u76 
'DUD6 EE 27,725 21, 507 19, 173 15, 488 15, sa) 
Castings and billets ................... 16, 703 12, 942 4,776 3,155 4. EN 
Copper-base ingots. ......--..---..--.- 17, 174 9, 893 4,37 7, 299 3, 546 
Other copper-base products. ........... 2, 953 1,361 1, 262 1, 510 1, 58; 
Total brass products. ............... 381, 927 259, 377 149, 102 112, 347 109, 140 
Zinc-base alloy: 
BUI d OG 76, 201 121, 966 206, 237 210, 214 230, 995 
E dies and ro... 8, 245 8. 286 5,313 3, 802 3,17 
Slush and sand castings . .............. 75 584 661 453 462 
Total zinc-base alloy. ............... 84, 521 130, &16 212, 211 214, 469 234, AN 
Rolled z1n6z. 5.13: basa See uoto eus 76, 524 97, 589 92, 397 70, 680 16,672 
Zine oxido.. ol. tract ada 20, 198 18, 113 19, 170 18, 376 15, 657 
Other uses: 
Wet batteries.... ... 2. l.c ll lll l lll. 2,174 1,7 1,635 1,462 1, He 
Desilverizing lead..................... 2. 051 2. 095 1, 781 2, O87 2. 654 
Light-metal alloys....................- 2, 047 1, 469 545 607 1. 125 
Other eier A 3, 193 3, 861 4, 042 4, 405 5.52 
Total other uses. .................... 9, 465 9, 215 8. 603 9, 161 10, 669 
Total consumption 4................. 838, 626 852, 311 801, 242 786, 360 817.735 


1 Excludes some small consumers, 

2 Includes zinc used in electrogalvanizing and electroplating. but excludes sherardizing. 

3 Includes zinc used in making zinc dust. bronze powder, alloys, chemiculs, castings, and miscellaneous 
uses not elsewhere mentioned. 

4 Includes 6,982 tons of remelt zinc in 1944, 5,111 tons in 1945, 3,912 tons in 1946, 3,577 tons in 1947. and 3,141 
tons in 1918. 


The quantity of slab zinc consumed for rolled products in 1948 
increased 8 percent over the 1947 figure. In addition to slab zinc, the 
rolling mills remelt and reroll the metallic scrap produced from their 
fabricating operations. The scrap so treated in 1948 amounted to 
15,032 tons— a slight increase from the 14,952 tons processed in 1947. 
Purchased zinc scrap in the form of zinc clippings, old zinc scrap, and 
engravers' plates totaling 3,689 tons were melted and rolled in 1948 
(3,050 tons in 1947). Production of rolled zinc from slab zinc and 
purchased scrap was 77,669 tons, an increase of 9 percent over the 
1947 total. Inventories of rolled zinc were 1,968 tons on December 
31, 1948, compared with 1,852 tons on the same date in 1947. In 
addition to the actual shipments of 54,386 tons of rolled zinc in 1948, 
the rolling mills processed 38,200 tons of rolled zinc (including that 
which was remelted and rerolled) in manufacturing 23,851 tons of 
semifabricated and finished products. 
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Rolled zinc produced and quantity available for consumption in the United States. 


1947 1948 
Value 
Short 
tons Average 
Total per 
pound 


EE | — KK 


Production: 
Sheet zinc not over 0.1 inch thick ` 20, 598 


$7, 952, 260 $0. 210 
Boiler plate and sheets over 0.1 


jo d. oo O T 1, 624 440, 543 .164 
Strip and ribbon anc)... 47, 837 19, 439, 164 . 173 
Poll, rod, and wité............... 1,138 , 710 .287 
Total rolled gine ......-....—... 71,197 28, 434, 677 183 
A A T 1 32, 871 .137 
A A EDT TE EET C DERI 1 7,950 2, 715, 839 TNCS 
a Or npon A — 13 63, 084 E AS 
barana ee erred INI PA, APA . 133 
AAA AO leno rans E . 050 


1 Figures represent net KE In addition 14,952 tons of strip and ribbon zinc in 1947 and 15,032 
wc? in Ge? dech rerolled from scrap originating in fabricating plants in connection with zinc rolling mills. 
ev gure. 
3 Allowances made for change in producers' stocks of rolled zinc. 


The following table shows the six commercial grades of refined slab 
zinc and purchased remelt spelter consumed by the various industries 
in 1948. Of the 817,735 tons of domestic and foreign zinc consumed, 
40 percent was Prime Western, 33 percent Special High Grade, and 
16 percent Regular High Grade, compared with 42, 31, and 15 percent, 
respectively, in 1947. All grades of zinc were used for galvanizi 
and in the manufacture of brass. Prime Western was the principa 

ade used in the hot-dip process of galvanizing, the higher grades 

eing used chiefly for clectrogalvanizing. Rigid pocitos in 
brass manufacture necessitate the use of high-purity metal, 75 percent 
of the total used in this industry being of the two highest grades. 


Consumption of slab zinc in the United States in 1948, by grade and industry, 
in short tons 


Industry Ern Selected Total 
Galvanizers.... .... 15, 180 370, 969 
Brass products. ..... 8, 978 1, 666 109, 140 
Zinc-base alloy ...... 0 0 234, 628 
Rolled zinc. ......... 20, 175 0 76, 672 
Zine oxide. . Lc ceo o 403 0 15, 657 
31 AMA 551 10, 669 

PITA 269, 574 45,377 817,735 


CONSUMPTION OF SLAB ZINC BY GEOGRAPHIC AREAS ? 


The geography of slab zinc consumption is available in detail only 
since 1940. During the 9-year period through 1948 substantial shifts 
are observable, largely the result of conversion to war production in 

2 This section is based partly on a detailed study by Ransome, Alfred L., Consumption of Slab Zinc 


in the United States by Industries, Grades, and Geographic Divisions, 1940-45: Bureau of Mines Inf. 
Circ. 7450, 1948, 30 pp. 


1298 MINERALS YEARBOOK, 1948 

1940-41 and reconversion to peacetime consumption in 1945-46. 
The distribution of total slab zinc consumed for all uses according to 
geographic divisons and by States and for individual uses is shown 
in the following tables. 

Consumption of Slab Zinc for All Uses.—During the period 1940-45 
Illinois ranked first among the 42 zinc-consuming States and the 
District of Columbia with an annual average of 123,677 short tons. 
The use of zinc in Illinois has increased in the years following and the 
State has maintained its lead in zinc consumption. Connecticut, 
which averaged second during the war period owing to the large 

uantities of zinc consumed in the brass plants of that State, has since 

opped to fifth place. Since 1940 Pennsylvania has held either 
second or third place. The greatest concentration of slab-zinc 
consumption is in the region comprising Illinois, Indiana, Michigan, 
Ohio, and Wisconsin. This area, which has consistently ranked first 
in zinc consumption since 1940, uses nearly half the total quantity 
of slab zinc consumed annually in the United States. The region of 
least consumption is the Mountain States, including Arizona, Colorado, 
Idaho, Nevada, New Mexico, and Utah, which has accounted for less 
than 0.3 percent of the total. 


Consumption of slab zinc in the United States, 1940-45 (average) and 1946-48, 
by geographic divisions and States 


194045 (aver- 
age annual) 


Geographic division and Stato 


————— |—Ó | —— |—— eegenen el D el 


I. New England: 


Connecticut............... 120, 810 2 72, 886 4 58, 170 4 57, 003 
Massachusetts. ........... 14, 357 14 11, 262 16 11, 241 15 10,535 
Maine. ...............-... 988 23 203 30 93 30 78 
New Hampshire.... ..... 2460 30 (!) 37 (1) 34 (1) 
Rhode Island......... . - 193 32 (1) 28 (1) 25 (1) 
"TOMA usina paid 1:36, 594 $ 84, 677 3 60, 992 3 67, 952 
II. Middle Atlantic: i 
New Jersey............... 22, 007 11 18, 660 11 23,173 10 21,138 
New York..............-. 48, 222 7 45, 800 6 44, 620 7 47,351 
Pennsylvania............. 111, 142 3  |122, 472 3 | 120,081 $ | 131,101 
KN d MEN 181, 971 2 186, 941 2 187, 874 2 199, 590 
III. South Atlantic: 
Delaware. ................ 1 41 EN, BE - 
District of Columbia ... 152 34 () 36 () 33 (1) 
orida.................... 186 33 (1) ^l eee PRIM REMO Ac 
Georgia. .................. 1, 076 22 2,145 19 2,750 19 2. 738 
Maryland................. 24, 830 9 16, 696 12 23, 276 9 24, 966 
North Carolina............ 1 41 NEE GE : UNI: eram 
South Carolina........... 152 34 (1) 33 (0) 31 (1) 
Virginía................... 700 25 31 234 365 
West Virginia............. 19, 333 12 21, 858 9 21, 641 11 23, 845 
Total: su duce e Ra ews 46, 431 4 41, 029 4 47, 963 4 52, 038 
IV. East North Central: 2] 

AS 123, 677 1 155, 838 1 140, 586 1 152, 690 1 
Indiana................... 63, 373 5 64, 849 5 , 908 5 61, 363 4 
Michigan................. 48, 659 6 44, 148 7 45, 418 6 42. 024 7 

(e SE 105, 134 4 125, 635 2 135, 204 2 132, 7: 2 
Wisconsin................. 27,333 8 13, 204 14 12, 691 14 12,117 14 
'TOtaliclcaec arabe RO 368, 176 1 403, 674 1 390, 807 ] 400. 929 1 


ee 1 ee eee | ee | ee | ee, o 


See footnote at end of table. 
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Consumption of slab zinc in the United States, 1940-45 (average) and 1946-48, 
by geographic divisions and States— Continued 


1940-45 (aver- 
age annual) 1946 1947 1948 


Geographic division and State 


Short Short Short 
tons |Rank| ‘tongs | Rank) tons 
V. East South Central: 

DüHil... secca id 17, 540 13 16, 569 13 17, 048 
Kentucky...............-. 6, 325 16 5,979 17 7, 893 
Mississippi................ 0 30 E scd. A PEA 
Tennessee............. dies 706 24 946 22 1, 718 

Total... zoe 24, 577 6 23, 494 7 26, 659 
VI. West North Central: 
e Lic oL eon to es 5, 742 17 6, 482 16 7,258 
Kansas..................-. 18 37 318 27 33 
Minnesota. ............... 2, 048 19 3, 063 18 3, 796 
Missouri................ 9, 372 15 18, 763 10 16, 268 
Nebraska................. 575 26 24 1, 650 
Total... col. e duas 17, 755 7 29, 550 $ 29, 005 
VII. West South Central: 
Louisiana................. 212 31 (1) 32 (1) 
Oklabhomg ... 466 28 (1) 25 (1) 
Je A 2, 141 18 1, 563 20 2, 134 
Total... ee oh sedo tex. 2, 819 8 2, 385 8 3, 003 
VIII. Mountain: 
Arizona...............-... 16 "AN recs san A ih ea cct 
Colorado.................. 1,352 21 1, 286 21 1, 650 
Idaho..... ........... .... 375 29 () 29 A 
Nevadg ..._.........-.--- 45 E EA A A 
New Mexico...... ....... 3 40 T 2 
Ee 23 36 (1) 34 (1) 
Mota, 1814 | 9 1,633 | 9 2, 086 
IX. Pacific: NA ` 
California................. 22, 417 10 26, 571 8 27, 443 
Oregon.................... 478 27 354 26 339 
Washington... ............ 1, 682 20 934 23 1, 129 
q EE 25, 577 5 27, 859 6 23, 911 
Grand total. ...... E 805,714 |......| 801,242 |... 786,360 |. 


1 Nominal quantity consumed included with subtotal for division, as less than 3 companies reported. 


Consumption of Slab Zinc for Galvanizing.. The iron and steel in- 
dustry is the largest consumer of slab zinc, which it uses for galvan- 
izing or rustproofing sheets, wire, tubes and pipes, building and 
pole-line hardware, railway-signal equipment, chains, bolts, screws, 
and a multitude of other items. It is, therefore, quite understandable 
that the principal iron and steel producing States are also the principal 
consumers of zinc for galvanizing. From 1940 through 1943, Pennsyl- 
vania ranked first among the 34 States which consumed zinc for this 
purpose. In 1944 Ohio displaced Pennsylvania and retained the top 
position in the succeeding years through 1948. The greatest con- 
centration of zinc consumption for galvanizing is the region comprising 
Illinois, Indiana, Pennsylvania, and Ohio, which accounted for 
62 percent of the average annual domestic consumption for this use 
in the period 1940—45. In 1946, total zinc used for galvanizing in 
these States rose to 65 percent, but declined to 63 percent in 1947 
and 1948. 


- 
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Consumption of slab zinc for galvanizing in the United States, 1940-45 (average) 
and 1946-48, by States 


1940-45 (average! 


G di» | annual) 1946 1947 1945 

State | es oe aat Lo RE WC ccc] agri A ' 

SY MOR Short i Short Short | .| Short | 
tons Rank tons Rank tons Was tons Rank 
MAT ee oe a, ce V | 17, 471 5 (1) 6 (1) 7 (1) 1 
California IX 12, 726 8 14,307 8 17, 016 8 15, 046 g 
Colorado ke Pre VIII 1,317 18 (!) 20 (1 20 1) 19 
Connecticut...........-- I 3, 284 14 3, 190 15 3, 405 16 3,752 15 

Florida. ..... uc UR III 184 29 (!) 33 EMEN TM. 02 7 
Georgía...... Ree hes III 1, 074 21 (1) 18 (1) 18 (1) 17 
Illinois JP IV 29,753 3 37,161 3 44, 087 3 47, 660 3 
Ind eco aen RA IV 22, 369 4 25, 007 4 27,018 4 26, 458 4 
eS ECK VI 188 28 (1) 29 (1) 31 0 31 
Kentucky.......... dans V 6, 259 12 (1) d (1) 9 1) u 
(onion eg le PS: VII 205 27 (1) 26 (1) 27 (4) a 
Maine SE EC SEN I 801 22 (1) 25 (1) 29 (1) 29 
MAYAN LET eua Ais km aims III 17, 434 6 15, 968 7 22, 404 5 24, 422 5 
Massachusetts. ...... I 6, 507 11 5, 154 10 6, 769 11 6, 065 10 
MICA. CPUS SA IV 4, 065 13 3, 537 14 4, 045 14 3, 513 16 
Minnesota. ......... E VI 2. 045 17 2, 880 16 (1) 15 4. 062 14 
AE ege VI 3, 070 15 3, 898 13 (1) 13 4, 483 13 
|o] ol ee NE VI 148 31 (1) 27 (1) 24 (1) 27 
New Hampshire.......... I 58 33 (1) A A aT- od: 
IEG T iere A II 7, 305 9 5, 016 12 5, 012 12 5, 104 12 
NOW A EA II 6, 956 10 5, 095 11 7,395 10 5, 906 11 
uf, Zeg A RAE IV 66, 504 2 78, 628 l 82, 679 1 82, 622 1 
Oklahoma....------ + VII 453 | 26 (1) 23 (1) 23| ©) 21 
H TT ENKER IX 463 25 (1) 24 (!) 26 | (1) M 
Pennsylvaníia............. II 70, 445 1 03, 852 2 71,013 2 73, 806 2 
Rhode Island... I 168 30 (!) 30 (1) 25 (4) 25 
South Carolina........... III 106 32 (1) 31 (1) 30 0) 30 
Tennessee... eet, V 622 23 (1) 22 (^) 21 | (!) 22 
puo oT SNE VII 1, 188 19 (1) 19 2, 069 19 | (Q) 2) 
Utah. 2.22 > Bike VIII 19 34 (1) bh PET PPP TW. SÉ, 
Ve) E EE Sch III 563 24 (1) 28 (1) 28 | (1) 26 
Washiigfanoc wem iuto IX 1,118 20 (1) 21 1. 095 22 (!) 2 
West Virginia............. III 17, 353 7 (1) 5 (1) 6 (1) 6 
Wy ROOT — a eda amat IV 2, 534 16 2, 693 17 2, 953 17 2. 560 15 
Total. EE EEN e a | 304,755 |...... | 317,222 |......| 358,583 |...... | 368,796 E 
| | 


1 Bureau of Mines not at liberty to publish figure. 


Consumption of Slab Zinc for Brass Products.—From 1940 through 
1948 Connecticut has ranked first among the States consuming slab 
zinc for brass products; but, owing to the wartime demand for brass 
and the construction of new plant facilities, there has been some change 
in the rank of the other leading States. In 1940 Michigan was 1n 
second place, followed by New York, Illinois, Ohio, and Pennsylvania 
among the top six, whereas in 1948 Illinois ranked second, with Michi- 
gan in third place, followed by New York, Ohio, and Wisconsin. 
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Consumption of slab zinc for brass products in the United States, 1940-45 (average) 
and 1946-48, by States 


1940-45 
ES (average annual) 1946 1947 1948 
State raptile a mg mg E mg 
vision 
Short Short Short Short 

tons Rank tons Rank tons Rank tons Rank 
Alabama. ................- Vi 69 19 (1) 17 (1) 19 (1) 13 
California................. IX 1, 868 12 1, 019 11 665 11 718 11 
Colorado.................. VIII 17 22 (1) 15 (1) 14 (1) 10 
Connecticut.............. I 112, 834 1 62, 519 1 47, 903 1 46, 671 ] 
elaware................- III 1 20 WEE A D, WE E EE, VE 
District of Columbia....._ III 152 17 Pi 19 (1) 17 (1) 15 
A ie O III ees oo 4 SO! A AA A VE 

Georgia................... III 1 30 1) 2 (1) 21 1) 

Illinois. ................... IV 30, 286 3 14, 865 3 11, 712 3 13, 228 

Indiana..................- IV 12, 984 7 2, 115 10 1, 835 10 2. 217 10 

TOW EE VI 1 31 1 27 (n 25 t 
EE VI 17 2 1 13 (1 20 1) 19 
Kentucky................ y 22 21 (1 28 " 24 (1) 23 
QING E I 156 16 (t 23 (1 4T e PASA esses 
Maryland................ III 7,342 10 12 (1) 12 544 12 
A I 6, 386 ]1 4, 086 9 ; 9 2,734 9 
Michieen IV 31, 200 2 16,310 2 12, 104 2 10, 333 3 
Minnesota. ............... VI 2 EE A RISE rr ME et ve eed NS EE 
Missouri.................. VI 312 1 123 14 13 136 14 
Nebraska. ................ VI 7 26 " 31 (1) 22 (1) 26 
New Hampshire. ......... I 180 15 (t 25 O) 18 (5) 2 
New Jersey ............... II 9, 124 9 7, 109 8 7,617 5 5, 643 7 
New York................ II 24, 4 12, 864 4 7,320 6 7,838 4 
E SS Sete IV 20, 975 6 11,355 5 , 901 4 7. 059 5 
Oregon. .................. IX 15 24 (1) 24 (1) 2% (1) 24 
Pennsylvania............. II 12, 698 8 7,115 7 4. 8 4, 610 8 
Rhode Island. ............ I 9 25 (1 21 (1) 2 (1) 21 
South Carolína..........- III 46 20 (i 26: Wises AE eS 28 
¿> ARA I 6 2 1 20 15 1) 17 
Lë NEE VIII 1 32 ü 29 (1) 98. EEN BEE 
Virginia. ................. I 84 18 (1) 16 (1) 16 1) 18 
Washington.............. IX 557 13 33 IB .[L5osc. cod seus (1) 25 
Wisconsin...............- IV 23, 137 5 7. 689 6 (1) 7 6, 6 
VK WEE, css 294, 756 |...... 148,327 |...... 111,997 |...... 108,429 |...... 


1 Bureau of Mines not at liberty to publish figure. 


Consumption of Slab Zinc for Zinc-Base Alloys.—The automobile 
industry is the largest user of zinc-base alloys, principally for die- 
cast parts and assemblies such as fuel pumps, carburetors, radiator 
grilles, windshield wipers, and a wide variety of both interior and 
exterior hardware. Thus the region embracing Illinois, Indiana, 
Michigan, Ohio, and Wisconsin in which the automobile industry is 
centcred is the area of greatest concentration of slab zinc consumed 
for zinc-base alloys. Nearly 61 percent of the zinc used for die-cast- 
ings and other zinc-base alloys in 1948 was consumed in this region. 
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Consumption of slab zinc for zinc-base alloys in the United States, 1940-45 
(average) and 1946-48, by States 


194045 (average 


- annual) 1946 1947 1948 
SES Ale e Short Short Short Short 
vision o or o or 
tons |RANK| ‘tons |Rank| tons | Rank! ‘tons 

Californía................. IX 8, 223 5 10, 526 8 8, 352 9 10, 775 8 
Connecticut. ............. I 2, 410 10 5,387 9 (1) 10 (n 10 
Florida................... III 1 AN AA] recede "Hen MH. dM 
Illinois.................... IV 30, 802 1 55, 003 1 44, 231 1 54, 602 1 
Indiana................... IV 6, 743 7 13, 654 7 13, 369 6 14, 958 6 
Kansas -aaan VI EEN 21 (1) ip EE, O AO EES 
Kentucky. ............... M 40 I4 [usce E A E, GE E 
Maine .._.........---.--- I 11 1S Y AAA PA AA MA OA ots 
Maryland. ............... III 49 jt eM E REC A AAA ENEE 
Massachusetts............ 21 15 (1) 14 n 14 (1) 14 
Michigan................. IV 12, 939 4 (1) 3 1) 3 (1) 4 
Missourl.................. VI 5,649 8 (1) 6 11, 572 7 12, 724 7 
New Jersey............... II 4, 050 9 4, 290 10 8, 471 8 8, 266 9 
New York................ II 13, 440 3 22, 883 5 25, 135 4 28, 312 3 
Ohio oo eat ce ed IV 16, 939 2 34, 800 2 43, 851 2 42, 092 2 
Oklahoma................ VII 13 7 |.. à E Eeer OPE NES ETSE DE 
Penpnsxvlvanla II 7, 886 6 23, 584 4 21, 131 5 26, 429 5 
Rhode Island............. I 16 1 E E NN DEM 
45d A uweee ewes VII 853 12 (1) 13 (1) 12 " 12 
Virginia. ................. II heim 7.7 A NIKE 15 (!) 15 1) 13 
Washington. ............. IX 1 | E A ¡EA A 
Wisconsin................ IV 1, 635 11 (1) 11 3, 221 11 (1) 11 

Total- suse EEN 111,721 |...... 211,885 |...... 214, 434 |...... 234,612 |...... 


1 Bureau of Mines not at liberty to publish figure. 


Consumption of Slab Zinc for Rolled Zinc.— During the period 1940- 
48, although the quantity of slab zinc consumed for rolled zinc changed 
widely, the geographic pattern and rank of the consuming States 
varied but little. Illinois and Indiana ranked first and second, re- 
spectively, and accounted for the greater quantity of slab zinc con- 
sumed for rolling in the United States. Pennsylvania held third 
place through 1946 but was displaced in 1947 and 1948 by Iowa, 
which moved up from fourth position. Except for 1943 through 1945, 
New York has been the fifth-ranking State in the consumption of 
zinc for rolling. 


Consumption of slab zinc for rolled zinc in the United States, 1940-45 (average) 
and 1946-48, by States 


1940-45 (aver- 
Gco- age annual) 1946 
Stato graphic 
division 
Short Short : 
tons Rank tons to Rank 
Connecticut... ............ 7 8 
Illinois.................... 1 1 
Jndtang -00an 2 2 
Let A 4 3 
Massachusetts............ 8 7 
New York 5 5 
Pennsylvania. ............. 3 4 
West Virginia..........-- 6 6 
Total...............|........-.| 70,100 |......|] 92,397 |......| 70,680 |......| 76,672 |...... 


1 Bureau of Mines not at liberty to publish figure. 
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Consumption of Slab Zinc for Zinc Oxide.—Because of the small 
number of companies consuming slab zinc in the manufacture of zinc 
oxide and to prevent disclosure of individual company figures, it was 
impossible to prepare a table showing specific quantities consumed. 
A table is included, however, to show the relative rank of each State 
and the totals for each year. 


Consumption of slab zinc for zinc oxide in the United States, 1940-45 (average) 
and 1946-48, by States 


194045 (aver- 
age annual) 1947 1948 
State 

Short 

totis Rank 
Ilinois 2. 2 ces (!) 2 
Indiana. 229 (1) 3 
New Jersey............... DE AA AS AAA A SS E 
Pennsylvania............. () 1 

go EE, A 18,376 |...... 


1 Bureau of Mines not at liberty to publish figure. 


Consumption of Slab Zinc for Other Uses.—The distribution by 
States of the quantity of zinc consumed for such purposes as slush 
castings, wet batteries, Vp rum. lead, light-metal alloys (other 
than zinc-base alloys), zinc dust, sundry chemicals, and bronze powder 
is shown in the following table. 


Consumption of slab zinc for other uses in the United States, 1940-45 (average) 
and 1946-48, by States 


1940-45 (aver- 
Geo- age annual) 1946 1947 1948 
State l pue 
vision 
Short Short Short Short 
is Rank tons Rank tons Rank tons Rank 
A ces VIII 16 29 AAA VE, RA sees EE ER 
California................. IX 598 5 287 522 4 407 6 
Colorado.................. VIII 21 20 (1) 17 (1) 18 (1) 20 
Connecticut. ............. 633 4 ( 41 12 (1) 7 
Florida................... III 1 RE, E A, A AO EE 
gebuerge A xS VIII 375 9 (1) 12 (1) 9 (1) 5 
Illinols.....—-— 2:202 IV 98 12 (1) 13 (1) 10 (1) 13 
Indiana.................-. IV 299 11 t) (1) 11 (1) 14 
od EE VI 1 30 1) 14 (1) 16 (1) 16 
Kentucks. V 5 28 AAA A O E RENE) ORE 
Louislana................. VII 7 OA A hue cssc ier GE A tacet: 
EN .....-...-.......-. 20 PAM AA Sates EE A EE EE 
Maryland................ III 6 74, tees e oni XS SEIN. EIOS de 
Massachusetts. ........... I 45 17 (1) 15 (1) 13 to 15 
Michigan. ................ IV 455 6 ) 11 (1) 14 1) 12 
Minnesota................ VI 1 Sl EE A (1) A A 
MS WO V 6 7. CS E E O EE EE 
M Leeourt. o- -0a VI 340 10 (1) 10 416 5 10 
Nebraska................- VI 420 8 (1) 3 (1) 3 (1) 3 
Necndn VII 45 E PA A A E A A 
New Hampshire.......... I 8 FA Hee A etinm EE oret) ONCE 
New Jersey............... II 2, 128 1 1, 828 2 1, 844 2 1, 931 2 
New Mexico.............. VIII 1 SE E A II Lees. A EE 
New Vork II 431 7 (1) 8 (0) 6 (1) 4 
North Carolina........... III 1 vu A A A A een EE 


See footnote at end of table. 
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Consumption of slab zinc for other uses in the United States, 1940-45 (average) 
and 1946-48, by States—Continued 


194045 
Geo- (average annual) 1946 1947 1948 
State Frere ee _ == _ _ nnn Jg gg 
vision | Short Short Short Short 
tons Rank tons Rank tons Rank tons Rank 
Ohlo...................... IV 716 3 370 5 271 7 271 8 
Pennsylvanía............. II 1,053 2 (1) 1 (1) 1 (1) 1 
Rhode Island............. I «c Y AAN RCM, so AAA dE, PEA 
Tennessee................ V 84 14 (1) 6 (1) 8 (1) 9 
ns A reni VII 94 TS tenen Pn pert Mc (1) 1$ 
LEE H WEE tune ES VIII 1 35 (1) 18 (!) 17 (1) 17 
Virginia.................. IIT 53 16 (!) 19 (1) (1) 19 
Washington.............. IX 6 Ve AAA E ASA OPES (1) 11 
West Virginia............. IIT 70 15 (1) 16 (!) I5 HEN WEN 
Wisconsin................ IV 20 jt Se cece OUS, eR IEA PREMO PRESE 
, 065 


1 Bureau of Mines not at liberty to publish figure. 


STOCKS 


Producers’ Stocks.—Inventories of slab zinc at producers’ plants 
fell 70 percent in 1948 to the lowest year-end level since 1940, owiny 
mainly to substantial quantities shipped for Government .&ccount. 


Stocks of zinc at zinc-reduction plants in the United States at end of year, 1939—43 
(average) and 1944—48, in short tons 


193943 | — 1944 1945 1946 | 1947 | 1948 


(average) 
At primary reduction plants..............| 75,685 | 233.044 | 254.692 | 175.513 67. 0465 19. 179 
At secondary distilling plants............. 1, 595 (52 1,451 750 1, 601 Lon 
Ke HE 77,280 | 233.696 | 256,143 | 176, 269 68, 647 20, 546 


Consumers’ Stocks.—Consumers’ stocks on December 31, 1948, were 
15,741 tons (19 percent) greater than at the beginning of the year. 
At the average monthly rate of consumption in 1948, consumers' 
stocks on hand December 31 were nearly 1% months” requirements. 


Consumers' stocks of slab zinc at plants at the beginning and end of 1948, by 
industries, in short tons 


i 
Galva- | Brass | Die cast- |Zincroll-| Oxide | Others | Total 


nizers mills ! ers ? ing mills| plants 
Dec. 31, 1947................... $ 40.004 | 312,846 | 3 19, 188 6, 590 3 996 31,225 | 34m $9 
Dec. 31, 1048... ................ 45, 764 18. 539 24, 582 5, 983 258 1, 464 4 96, 540 


1 Includes brass mills, brass ingot makers, and brass products. 

2 Includes producers of zinc-base die castings, zinc-alloy dies, and zinc-alloy rods. 

3 Revised figure. 

4 GER on Dec. 31, 1947 and 1948, exclude 319 tons (revised figure) and 307 tons, respectively, of remelt 
spelter. 

Reconstruction Finance Corporation Stocks.—Slab zinc stocks of 

29,446 tons and stocks of zinc concentrates totaling 65,851 tons of 
recoverable zinc held by the RFC on January 1, 1948, were trans- 


de during the year to the Treasury Department Bureau of Federal 
uppiy. 


ZINC 1305 
PRICES 


The market price for Prime Western grade slab zinc, f. o. b. East 
St. Louis, was quoted at 10.5 cents per pound until January 21, 1948, 
when it advanced to 12 cents. A further advance to 15 cents occurred 
on July 28, and on October 18 another rise to 15.5 cents was announced. 
An additional increase on November 12 raised the quotation to 17.5 
cents, at which level it remained the balance of the year. The 
Mi GC average price received by the iere for all grades of zinc 
sold in 1948 was 13.3 cents a pound, f. o. b. plants, compared with 
10.7 cents in 1947. 

The official London maximum price of £70 Os. per long ton for 
foreign zinc delivered to consumers, duty paid, fixed by the British 
Ministry of Supply on January 2, 1947, was advanced to £75 Os. on 
January 30, 1948. Another rise to £92 Os. occurred on October 1, 
and on December 1 the price was fixed at £106 Os., at which level it 
remained for the remainder of the year. 


Price of zinc concentrates and zinc, 1944-48 


1944 1945 1946 1947 1918 


ËTT eee 


Joplin 60-percent zinc concentrates: 


Price per short tom... dollars..| 55.28 | 55.28 | 51.12 | 66.20 86. 37 
Average price common zinc at— 

St. Louis (spot) .....--....-.--.---------- cents per pound..| 8.25 8. 25 8.73 | 10.50 13. 58 

New York AAA A A no a seus do.... 8.65 8.65 9.15 11.01 14. 21 

London) EE do. 4. 63 5. 18 7.75 | 12.58 14. 38 
Price indexes (1925-29 average = 100): 

Zine (New qui. ca as iaa 122 122 128 155 200 

Lead (New York BEE 87 87 109 196 241 

Copper (New York)... 80 80 93 143 150 

Nonferrous metals ?__..........-.-.-.---------------------- 87 87 100 142 159 

Al commodities rada e Seege Ae rae n mis ee 106 108 121 155 168 


t Average price for foreign zinc, converted to cents per pound with the pound sterling at $4.021%. 
2 Based upon price indexes of U. 8. Department of Labor. 


Average monthly quoted prices of 60-percent zinc concentrates at Joplin, and of 
common zinc (prompt delivery or spot) St. Louis and London, 1847-48! 


1947 1948 
60-percent Metallic zinc (cents 60-percent Metallic zinc (cents 
Month zinc con- per pound) zinc con- per pound) 

centrutes centrates 

in the Jop- in the Jop- 

lín region lin region 

(dollars 8t. Louis | London? (dollars St. Louis | London 3 

per ton)? per ton) 
January EEN 64. 00 10. 50 12. 58 73. 88 11. 08 12. 58 
February -.-------------------- 64. 00 10. 50 12. 58 78. 00 12. 00 13. 48 
E EE 64. 00 10. 50 12. 58 78.00 12. 00 13. 48 
POE A ste Ede 64. 00 10. 50 12. 58 78. 00 12. 00 13. 48 
A A See ee 64. 00 10. 50 12. 58 78. 00 12. 00 13. 48 
A A A 64. 00 10. 50 12. 58 78. 00 12. 00 13. 48 
A A 64. 00 10. 50 12. 58 82. 08 12. 46 13. 48 
August coc 64. 00 10. 50 12. 58 95. 00 15. 00 13. 48 
September.................... 70. 35 10. 50 12. 58 95. 00 15. 00 13. 48 
October... alle e See se 70. 35 10. 50 12. 58 96. 38 15. 19 16. 53 
November.................... 70. 35 10. 50 12. 58 104. 46 16. 67 16. 53 
December...... CN RATE 70. 35 10. 50 12. 58 110. 00 17. 50 19. 05 

Average for year........ 66. 20 10. 50 12. 58 86. 37 13. 58 14. 38 


t Joplin: Metal Statistics, 1949, p. 559. St. Louis: Metal Statistics, 1949, p. 555. London: E&MJ Metal 
end Mineral Markets. 

2 Does not include Government premium of $29.70 a ton on zinc concentrates payable for overquota pro- 
duction. Premium ended June 30, 1947. 

3 Average price for foreign zinc converted to cents per pound with the pound sterling at $4.024. 


883326—50— —83 
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Average price received by producers of zinc, 1944-48, by grades, in cents per 


pound ! 
1944 1946 1947 1948 

Grade A: 

Special High Orade co 8. 90 8. 89 9.18 11.10 13. 72 

Regular High Grade. LL LL... 8. 62 8. 60 8.81 10. 7 13. 40 
Grade B: Intermediate... LL. lll eee 8. 74 8. 66 9.08 | 11.19 13. 49 
Grades C and D: 

Brass S Mi LN RUM EDU Ge 8. 48 8. 48 9.00 | 10.67 13. 33 

Selectel A o EE 8. 27 8. 32 8. 89 10. 26 13. 05 
Grade E: Prime Western... 8. 24 8. 24 8.60 | 10.39 12 93 
All BR ouais e o Ss De a Mens 8.6 8.6 8. 88 10. 71 13. 32 
Prime Western; spot quotation at 8t. Louis. .................. 8. 25 8. 25 8.73 | 10.50 13. 58 


. ! Does not include overquota premium payments made by Office of Metals Reserve in 1944-47. 


In Canada, the price for High Grade zinc delivered at Toronto or 
Montreal was 11 cents per pound until January 21, 1948, when it was 
advanced to 12.5 cents. On July 30 the price increased to 15.5 cents 
and nearly 3 months later on October 25 the quotation was raised to 
16 cents. The fourth and final advance during 1948 occurred on De- 
cember 1 when the price was quoted at 18 cents. 

The Australian price of £A22 per long ton, f. o. b., Risdon, Tas- 
mania, for zinc for consumption, fixed in February 1940, continued 
throughout 1948. At the beginning of 1949 the quotation was raised 


to £A40. 
FOREIGN TRADE ? 


Imports.—Total imports of zinc in ores and concentrates in 1948 de- 
clined 11 percent from 1947. Of the 264,218 tons of contained zinc so 
imported, 54 percent came from Mexico, 21 percent from Canada, 9 
percent from Peru, 4 percent each from Italy and Newfoundland, 3 
percent from Spain, and 5 percent from (in order of decreasing im- 
portance) Japan, Bolivia, Union of South Africa, Korea, Australia, 
Argentina, Saudi Arabia, and Honduras. 


Zinc imported for consumption in the United States, 1944-48, by classes 
[U. S. Department of Commerce) 


Old, dross, and 
skimmings ! 


Ores (zine con- 
tent) 


Blocks, pigs, slabs Zinc dust 


AA IA ASS AAA IA. AAA PARA PRI Total 
= Short Short punt 
De Shor 
tons Value tots Value 

1944. ....... 415, 004 $18, 678, 957] 83,626; $6,132, 877 15 $2, 540| 5,603; $300, 188|......1...... $25, 114, 562 
1945... ..... 331, 533| 15, 021, 771| 96,760; 12,173, 525 3) 2| 7,299, 476,920 27, 712, 007 
1046. ....... 106,Ss5| 8,122. 471|104, 0151 16, 474. 550 4,137) 300, 420 24, 902, 702 
1947........ 194,822, 12,165, 163/172, 063/414, 822, 407 1 457115, 105| * 439, 511.1... 422,427, 535 
1948. 7 348 


.|133, 814] 11, 737, 624 02, 547) 24, 032, 488 120 dh 10, 27311, 181, 495 


1 Includes dross and skimmings as follows—1944: 4,694 tons, $224,995; 1945: 4,291 tons, $230,073; 1946: 2,851 
tons, $188,972; 1947: 4,391 tons, $353,415 (revised figures); 1948: 8,637 tons, $873, 099. 

2 In addition, manufactures of zinc imported as follows—1944: $14,223; 1945: $8,077; 1946: $1,920; 1947: 
$4,429; 1048: $16,056. 

3 Less than 1 ton. 

! Revised figures. 


3 Figureson imports and exports compiled by M. B. Price, ofthe Bureau of Mines, from records of theU.8. 
Department of Commerce. 
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Slab-zinc imports totaled 93,283 tons and were 29 percent greater 
than the quantity imported in 1947. Canada accounted for 83 per- 
cent of the total and Mexico ranked second with 6 percent. The first 
substantial imports from Europe since 1939 originated in Norway, 
Italy, and Belgium. 


Zinc imported into the United States, in ores, blocks, pigs, or slabs, by countries, 
1946-48, in short tons ! 


[U. 8. Department of Commerce} 


1948 
a EE M 008-| Co res 7T 
EE CAMACHO NM a e co A o ed 5 
ERA IO NR IN 5 
A O IA O M O ene et Sot 55, 386 
EE EE AA O AN (Bia ter eee 11, 288 
MRNA re E IA IA A 5,018 
A E A AN, EEN, PI 1, 902 
MO a ada ; 142, 134 
Newfoundland and Labrador......_._._._..._._.._........._...-..-.-|------ eee 9, 753 
y E ui id lusu lnc eu Ree nV ee tte rm erra T NR 22, 475 
Sis e EMEN E ROM DRE EE lle Bet oat A , 101 
nion of South Afen... 4 2, 035 
A A A o AAA 39 
ga. AA A ee du 264, 218 

Blocks, pigs, or slabs: 

Belgi and Luxembourg... L LLL LLL 145 
elgium an A A AS A A 1, 145 
CHnüd8.. o oec c Sdesecec incer EE EES 77,711 
¿AAA AO O (ORC SPORE TET ors n EET, 1, 579 
DADA DIC NERO ED ETERNI NOD RAMUS E EE 4, 686 
MAA LOREMS dort oe pide ces ee 5, 737 
IN OPW OY AR EE E, NEE MAC 2, 240 
Other countries. ......... 2222.2. cc c cll ee asas ee eee 110 
Total blocks, pigs, or alaba ccc c.l LL e Lll l.l. 104, 743 72,312 93, 283 


! Data include zinc imported for immediate consumption plus material entering country under bond. 
2 Less than 1 ton. 


Exports.— The value of exports of zinc ores, concentrates, and man- 
ufactured articles containing zinc of foreign and domestic origin 
(excluding galvanized products, alloys, and pigments) amounted to 
$19,910,911 in 1948, compared with $27,714,840 (revised figure) in 
1947. In addition to the items shown in the áccompanying tables, 
considerable zinc is exported each year in brass, pigments, chemicals, 
and galvanized iron and steel. Export data on zinc pigments and 
chemicals are given in the Lead and Zinc Pigments and Zinc Salts 
chapter of this volume. Much of the zinc used in the manufacture of 
such products is of foreign origin, and when they are exported a draw- 
back of 99 percent of the import duty is refunded upon the basis of 
zinc contained in the finished product. Draw-back refunds were 
made on 29,738 tons in 1944 and on 7,494 tons in 1945; corresponding 
1946-48 data are not yet available. 

Slab zinc was exported in 1948 to 24 foreign countries ee 
shipments to every continent except Australia and Africa. Unite 
Kingdom was the destination of nearly 57 percent of the 65,757 tons of 
slab zinc exported during the year. Over 17 percent was shipped to 
India, and Belgium and France received 8 and 3 percent, respectively. 
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Zinc ores and manufactures of zinc, exported from the United States, 1944-48 


[U. 8. Department of Commerce] 


Zinc ore, concen- 


Slabs, plates, or Sheets, strips, or 
Gao 053 blocks ` other forms, n. e. s. Zinc dust 
Year um 

Short Short Short Short 

tons Value tons Value totis Value tons Value 
1944 ......... () $38 21,576 | $3, 717, 643 4,020 | $1, 065, 206 295 $74, 478 
1945 `, O) 67 7,782 1, 126, 910 6, 235 1, 747, 937 330 St. 308 
1946. ........ 89 15, 440 47, 224 8, 222, 910 13, 846 4, 468, 328 366 RO, 439 
1947......... 1, 404 215, 123 106, 669 | 22, 817, 004 10, 898 4, 234, 306 1, 646 445, 407 
1918... ...... 3,547 422, 314 65, 757 | 15, 893, 693 7, 344 3, 290, 110 891 299, 194 


1 Less than 1 ton. 


Slab and sheet zinc exported from the United States, by destinations, 1945-48, 
in short tons 


[U. 8. Department of Commerce] 


Slabs, plates, and block Sheets, ENEE forms, 
Destination 
1945 1946 1947 1948 1945 1946 1947 1948 
Country: 

Argentina. ooo 110 | 3,811 | 5,809 961 274 | 1,333 890 478 
AUSLTIR A A AAN tet erm VEER 213: A, A AA 1 
Belgium and Luxembourg....... 2,060 | 4,601 | 7,971 | 5,132 (1) 5 13 17 

EEN A EM EE 441 1,301 1,735 | 1,279 321 1, 256 625 106 
Canada EECH 24 1 3 5 2,956 | 2,975 | 2,579 3,554 
Chile- 22... osa cote den atente 587 687 600 980 7 322 291 152 
AAA A Eee 1, 667 611 44 2 757 431 UR 
Colombia ...................... 1 02 d ues 3 62 5 143 134 

UD. Lo uno cu vo dada ed uus icd 141 67 182 303 07 7 91 18 
Czechoslovakig..-.........-.----]._.------ A | 3,347 AMA A kh tetas T26 ee 
Finland. guter ee A 050 2330 O A 9 19 |........ 
France. A A 2, 204 (1) 5,253 | 2,205 |........ 7 |...----- 6 
Er A A A Ua teu CA |) 3,493: || PA A soc th A 
India and Pakistan..............]........ 7,898 | 10,748 | 11, 550 10 324 753 548 
Indonesia 1 NEEN L olus 12 146 242 
EE A UA MA 903 12 |. A A A VE 
A A A 113 54 54 61 413 400 6258 568 
Netherlands._............--.----|.....--- 2,491 | 2,509 280 |........ 72 398 7 
Portugal .. 22 ....---.-.-2- +2 e-- 17 2 269 E A 277 520 339 243 
e LE EE 470 1,203 | 2454 | ....... 941 537 379 8 
Switzerland ..................... 1, 336 4, 205 1, 492 1, 273 110 956 241 3 
AA WEE A RCM NOR 44 74 UU s ones 
RI EEN 3 213 333 6 243 | 2,388 210 2 
Union of South Afen...) 186 38 93 80 
United Kinegdom................]..... ...| 16,628 | 59, 289 | 37, 269 4 46 95 109 
Other countries......_...-...---- 275 204 385 108 1,165 1, 612 1, 686 125 

Total EE 7,782 | 47, 224 |106, 669 | 65, 757 6,235 | 13,846 | 10, 898 7, 344 

Continent: 

North America.................. 209 136 202 872 3, 563 3, en3 3, 441 4.3 
South America.................. 1, 392 5, 002 8.153 3, 254 964 3, 254 2, 194 1, 032 
A 6,087 | 31,405 | 86, 561 | 49, 969 643 2, 345 2, 333 wi 
Ali max sàceda sciet « 9, 781 | 11,693 | 11,662 34 3, 919 2, 131 1, NA 
Bd EE 1 (Y A EA 693 7 446 
a IA A AA OM NET 8 1 353 1 


1 Less than 1 ton. 
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Tariff .—Action taken at the Geneva Trade Conference of 1947 made 
permanent as of January 1, 1948, the import duties on slab zinc, zinc 
ore, and the principal zinc products established under the Mexican 
Trade Agreement of January 30, 1943, and reduced the rates on zinc 
oxide and lithopone. Thus the tariff on zinc-bearing ores in 1948 
remained at % cent per pound (zinc content); the rate on zinc in 
blocks, pigs, or slabs, SCH dust continued at % cent per pound, and 
zinc sheets remained dutiable at 1 cent a pound. The import duty on 
zinc oxide and leaded zinc oxides containing not more than 25 percent 
lead was lowered from 1.1 cents to 0.6 cent per pound, and the rate on 
lithopone containing less than 30 percent zinc sulfide was set at 0.875 
cent a pound. 


WORLD PRODUCTION 


World smelter production of zinc in recent years, insofar as data are 
available, is shown in the following table. 


World production of zinc, 1942-48, by countries where smelted, in metric tons 
[Compiled by B. B. Mitchell] 


Country ! 1945 1946 1947 1948 
Argentina...................... 658 983 1, 814 2, 631 1, 602 
Australía....................... 76, 972 85,118 77,541 70, 535 83, 104 
Belgium. ...................... ; 27,170 8, 660 11, 712 79,325 | 133,011 153, 928 
Cangas corola ei estt 187, 342 166,302 | 168,448 | 161,367 178, 320 
Ai AA eee eee ) B26 esencias 320 330 
Czechoslovakia. ............... 3, 300 (3) 1, 964 (3) 
Frater 8, 414 31,014 46, 007 55, 514 
Germany 3..................... (3) 414,855 | 120, 723 4 41, 357 
Indochina, French.............| 5,462] 4,188 | $622 |-..-..-.-.|-.---..--.|-..--.---.]---------- 
(SCH KEE 1,565 15, 262 25, 974 26, 757 
Japan- .---an--2----------- PA. » 662,673 | § 18, 553 11, 253 14, 849 21, 200 

EIER ee NE 49, 218 48, 985 41, 982 56, 749 48, 323 
Netherlands...................]|] 5,153 | 4,565] 2,105 |......... 2, 011 9, 532 13, 588 
Northern Rhodesia ............. 15, 485 17, 466 21, 479 22, 526 
NOIWBY ont ra 9, 225 30, 210 34, 580 42, 000 
POT EE 1, 688 1, 473 1,013 1, 464 
Poland. uii illo Ae tes Ee 36, 385 56, 614 71,756 87, 089 
Spall- Ee 17, 310 17, 568 19, 825 21, 240 
EE uere MuR 2,1020" | sess buie um EE 
U-B.8. EE (3) (3) 7 106, 000 (3) 
United Kingdom $............. 63, 034 66, 405 69, 300 73, 138 
United States. ................. 693, 594 | 660,665 | 728,007 714, 644 

Total (estimate) !........ 1, 800, 000 |1, 810, 000 |1, 625, 200 |1, 274, 000 |1, 405,800 |1, 595, 700 | 1,692, 000 


1 In addition to the countries listed, Rumania and Yugoslavia produce zinc, but no estimates for them are 
included in the totals. Rumania produced about 2,300 metric tons in 1947, and Yugoslavia about 5,000 tons 
annually prewar. 

2 Data for Austria, Czechoslovakia, and Poland in 1942-44 included with Germany. 

3 Data not available; estimate by senior autbor of Chapter included in total, 

4 Bizonal area; includes production from reclaimed scrap. 

5 Estimated figure. 

* Preliminary data for fiscal year ended March 31 of year following that stated. 

? Fiscal year ended June 30 of year stated. 

$ Some secondary metal included. 


Minor Metals 


By JACK W. CLARK! 


BARIUM AND STRONTIUM 


HE 1948 output of barium metal amounted to a few thousand 

pounds, being little changed from 1947. Production was reported 

by Kemet Laboratories Co., Inc. (unit of Union Carbide & Carbon 
Corp.), Cleveland, Ohio, and King Laboratories, Inc., Syracuse, N. Y. 
The latter company also produced barium “getter” alloys and stron- 
tium metal. Cooper Metallurgical Associates, Cleveland, Ohio, pro- 
duced strontium metal only. etal Hydrides, Inc., Beverly, Mass., 
reported production of barium and strontium hydrides on & small 
scale. 

The principal raw materials from which barium and strontium are 
derived are the minerals barite and cclestite (see the Barite and Minor 
Nonmetals chapters of this volume). 

Consumption and Uses.—Apparent consumption of barium in 1945 
amounted to several thousand. pounds, that of strontium to less than 
100 pounds. 

Barium and strontium are used principally as “gecters” ? in the elec- 
tronics industry, both the pure metals and alloys with aluminum or 
magnesium being employed. “Gettering” is the process of removing 
the last traces of gas from an enclosed space, as in an electronic tube 
that has already been evacuated to a high degree by other means. 
To achieve this final evacuation small bits of barium or strontium 
metal or their alloys are introduced into the nearly evacuated tubes; 
upon heating, the residual traces of gas are removed by chemical com- 
bination with the highly reactive hot metal. Barium has been used 
also in spark-plug electrode alloys to increase discharge efficiency and 
as a hardening agent in lead-base bearing alloys, only 0.4 percent 
barium being required for this purpose. 

+ Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines. from records of the 


U. 8. Department of Commerce. 
* Light Metals (London), Gettering and Getters: Vol. 7, Nos. 72-73, January-February 1944, pp. 34-52, 
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Prices. —Barium metal, over 99 percent pure, ranged in price from 
about $5 per pound up to nearly $10, according to quantities pur- 
chased; strontium prices varied from under $7 per pound up to about 
$35, depending upon purity. It has been estimated the cost of pro- 
ducing Geste could be reduced below $1 per pound if specialized uses 
requiring ton lots could be found.? Similar possibilities exist for 
strontium. 

Technology.—During the ycar a patent was granted on a process 
for make Dee strontium, calcium, or magnesium by thermal re- 
duction of the oxides with aluminum, using various moderating agents, 
such as aluminum nitride and ferrosilicon.* 

Canada.—The most noteworthy development in barium metal 
supply was the initiation of production on a large scale by Dominion 
Magnesium, Ltd., Haley’s Station, near Ottawa, Ontario, Canada. 
Production of barium had begun there in 1947 with an output of 1,040 
pounds and rose sharply in 1948 to 10,652 pounds ($9,483). In addi- 
tion, about 100 pounds of strontium metal were produced. Canadian 
output of both metals in 1948 exceeded severalfold that of all United 
States producers combined. 


BERYLLIUM 


The only primary commercial source of beryllium to date has been 
the mineral beryl, which is characteristically found in the coarsely 
crystalline pegmatite dikes of some granite regions. The beryllium 
oxide content of beryl ranges from about 11 to 14 percent. The com- 
plex silicate, helvite (BeO content similar to beryl), has been found 
erratically distributed in a lime silicate (tactite) zone at Iron Mountain, 
north of Winston, N. Mex. The superficial resemblance of helvite to 
gamet suggests the possibility that it may have been overlooked 
elsewhere. 

Mine Production.—Interest in mining domestic beryl was keen in 
1948, and prices reached an all-time high; but, surprisingly, output 
dropped nearly 50 percent below that reported for 1947. With a few 
exceptions, domestic beryl is normally produced as a byproduct or 
coproduct in the mining of feldspar, quartz, mica, or lithium minerals. 


Beryllium concentrates (beryl) shipped from mines in the United States, 1942-48, 
by States, in short tons 


[Compiled by R. W. Metcalf] 


State 1942 1943 1944 1945 1046 1947 1948 
Colorado....................... 3 68 Bo. AA EE (d (1) 
ConnpectioUut EE ME DE OO mE GE WEEN (D 5x 

AAA AE 45 2 Ai A AAA (5 (1) 
MassachusettS ln (!) 2 OnE AS E inner Se 
New Hampshire............... 16 42 (!) 1 5 (1) (1) 
New Merxico.........-.......--|---------- (1) 20- A MAA Ci e Dee 
South Dakota.................. 205 238 306 38 05 70 45 
OUner MA ps 6 ¡AAA A 75 54 

Total: Short tons........ 269 356 388 39 100 145 99 
BING. lac. $24, 188 $44, 407 $56, 135 $6, 133 $17, 787 $25, 214 $28, 600 
Average value per ton....| $89.92 | $124.74 | $144.68 | $157.26 | $177.87 | $173.89 $268. 68 


! Included with “Other.” Bureau of Mines not at liberty to show separately. 
3 Includes States indicated by footnote 1; in addition, 1943-44, North Carolina and Virginia, 


3 Kroll, W. J., Processes for Making Barium and Its Alloys: Bureau of Mines Inf. Circ. 7327, 1945, 16 pp 
d Kemmer, Frank R., Manufacture of Alkaline Earth Metals: U. S. Patent 2,448,000, Aug. 24, 1948. 
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The Sitting Bull and Ingersoll mines of the Black Hills Keystone 
Corp., both near Keystone, S. Dak., produced beryl during 1948 
but were shut down in October, reportedly because of the poor 
demand for lithium ores. The largest production for the year from 
any individual property was that from the Palermo mine, near 
West Rumney, N. H., operated by the Ashley Mining Co. A small 
quantity of beryl was produced by Joe Grover from the Grover mine 
near Idaho Springs, Colo. Small lots reached ore buyers from many 
other properties of uncertain identity, principally in South Dakota, 
New Hampshire, Colorado, and Maine. Michael Lyons of the 
Beryl Ores Co., Loveland, Colo., was active during the year as a 
buyer of small lots of beryl ore and held leases on a number of proper- 
ties in Colorado and South Dakota. The Hyatt Beryl mine, Drake, 
Colo., was operated in 1948 to obtain fine-grained beryliferous rock 
for use in the development of milling methods applicable to low-grade 
beryl ores. The Bureau of Mines and the Geological Survey were 
active during 1948 in exploring and evaluating beryl pegmatites and 
in developing beneficiation methods. 

The Black Hills region of South Dakota continued to be the principal 
domestic source of beryl, total production to date being about 1,800 
tons. Important shipments have been made from Colorado (total 
production, about 500 tons), Maine, New Hampshire, and New 
Mexico. Small shipments have been recorded from Connecticut, 
Idaho, Massachusetts, New York, North Carolina, Virginia, and 
Wyoming. Specimens of beryl have been found in many other 
States. Total reserves of inferred and indicated beryl ore in Colorado 
are estimated at 2,000 to 5,000 tons;5 the beryl pegmatites of the 
Eight Mile Park area were described. Reserves of beryl at the 
Muscovite mine between Avon and Deary, Latah County, Idaho, 
have been estimated at 150 to 450 tons. The Geological Survey 
estimated indicated and inferred beryl reserves for Connecticut at 
about 860 tons. The Bureau of Mines published a report of 
investigations on Beryl Mountain, Sullivan County, N. Hi 

Refinery Production.—<As in previous years, the producers of beryl- 
lium metal, alloys, and compounds in 1948 were the Drush Beryllium 
Co., Cleveland and Lorain, Ohio; Beryllium Corp., Temple, near 
Reading, Pa.; and Clifton Products, Inc., Painesville, Ohio. The 
Ceramic Division, Champion Spark Plug Co., Detroit, Mich., con- 
sumes beryl solely for dielectric manufacture. On September 21, 
1948, the Brush Deryllium Co. plant at Lorain suffered a serious 
fire, damage being confined to the oxide production facilities. It 
was reported that Clifton Products Co. did not operate in the latter 
part of the year. 

Output of all types of beryllium products in 1948 was up sharply 
over the previous year and consumption was correspondingly higher. 
Because of the apparent importance of beryllium to the atomic energy 
program, the activities of all refiners were necessarily partly secret. 

! Vanderwilt, John W. (ed.), State of Colorado Mineral Resources Board, Mineral Resources of Colorado: 
Mea rich, William E., Pegmatites of Eight Mile Park, Fremont County, Colo.: Am. Mineral., vol. 33, 
Nos. 9-10, September-October 1948, pp. 550-587. 

7 Cameron, Eugene N., and Shainin, Vincent E., Beryl Resources of Connecticut: Econ. Geol., vol. 42, 
No. 4, June 1947, pp. 353-367 


i $ Levin, S. B., Beryl Mountain, Sullivan County, N. H.: Bureau of Mines Rept. of Investigations 4216, 
948, 3 pp. 
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Several reports were published in 1948 treating beryllium toxicology.* 

Uses.—Beryllium finds its most important commercial application 
as an alloying agent with copper. The usual alloy contains a little 
over 2 percent beryllium and is outstanding because of its fatigue, 
corrosion, and wear resistance, hardness, tensile strength, high elec- 
trical and thermal conductivity, low-creep tendency, and nonmagnetic 
and nonsparking properties. Beryllium-copper is widely used for 
current-carrying springs, pressure-responsive elements, switches, weld- 
ing tips, disks, platers’ bars, matrix metal in diamond-drill bits, 
valve guides, nonmagnetic ball bearings, nonsparking tools and parts, 
and tubing subjected to vibration or repeated flexing. 

Beryllium-nickel possesses much higher tensile strength than the 
copper alloy. It has been used for watch balance wheels and in 
airplane parts. Beryllium added to aluminum in small quantities 
imparts high strength, thermal stability, and unusual oxidation 
resistance. A large manufacturer of camera shutters is reported to 
have discontinued using spring steel in favor of beryllium-aluminum. 

Addition of 0.005 to 0.01 percent beryllium to magnesium has a 
marked effect in reducing oxidation.’ Beryllium confers to zinc 
alloys reduced creep, increased tensile strength, and improved 
corrosion resistance.!! 

As the pure metal, beryllium is used in X-ray tube windows and in 
radium-beryllium neutron sources. The metal finds numerous appli- 
cations in the atomic energy field as & moderator and reflector of 
neutrons, similar to graphite and heavy water. It has been estimated 
that about 100 tons of beryllium would be needed for a reactor of 
100,000 kw. output, using enriched uranium as a fuel. Beryllium oxide 
was used as a neutron reflector in the Los Alamos “water boiler," 
which consisted essentially of a stainless steel sphere filled with an 
ordinary water solution of an enriched uranium salt. The high 
refractoriness of beryllium oxide, fusion point 2,520? C., together with 
its exceedingly low neutron absorption, excellent heat transmission, 
and resistance to thermal shock, suggest its possible use in nuclear- 
energy power-plant design. The use would apparently be a non- 
recurring one for any given installation. Beryllium oxide has many 
special applications in the refractories field '? and has been used 
experimentally as a liner for rocket combustion chambers.!? Use of 
the oxide in phosphor compounds for fluorescent lamps and in tele- 
vision screens has been and continues to be of importance. However, 
cases of beryllium poisoning allegedly resulting from accidental 
inhalation of the oxide liberated from broken lamps indicate that 
beryllium oxide phosphors may soon be supplanted by nontoxic 
materials. Beryllium glasses have special characteristics, such as high 
light-transmission speed.'* The mineral beryl is employed directly in 

* Eisenbud, M., Berghout, C. F., and Steadman, L. T., Environmental Studies in Plants and Labora- 
tories Using Beryllium: Jour. Ind. Hyg. and Toxicol., vol. 30, No. 5, September 1948, pp. 231-255. 

Beryllium Corp. (Reading, Pa.), Health Experiences in the Fields of Manufacture and Use of Beryllium 
Alloys and Beryllium Compounds: February 1948, 4 pp. 

Titus, A. C., Air Contamination During Machining of Beryllium Stainless Steel: Jour. Ind. Hyg. and 
Toxicol., vol. 30, No. 1, January 1948, pp. 29-31. 

19 Street, A. C., Die-Casting Progress. IV. Pressure Die-Casting of Magnesium Alloys: Metallurgia, 
vol. 38, 1948, pp. 3-5. 

u Harrington, H. R., New Wrought Zinc Alloys Containing Small Amounts of Beryllium: Trans. Am. 
Boc. Metals, vol. 39, 1947, pp. 773-783. 

12 Norton, F. H., Pure BeO asa Refractory: Jour. Am. Ceram. Soc., vol. 30, No. 8, Aug. 1947, pp. 242-245, 

13 Duwez, P., O'Dell, F., and Taylor, Jack L., Recrystallization of BeO Bodies at 2,000? C.: Jour. Am. 


Ceram. Roc., vol. 32, No. 1, Jan. 1, D DD: 1-9. 
M Scientific American, Unstable Glass Has High Light-Transmission Speed: Vol. 176, January 1947, p. 31. 


1314 MINERALS YEARBOOK, 1948 


the production of high-grade dielectrics for uses such as are used in air- 

plane sparkplugs. Beryllium nitrate finds application as a strengthener 

In gas mantles, and various other compounds have value as catalytic 
ents. 

Stocks.—In 1948, imported &nd domestically produced beryl com- 
bined were again inadequate to meet processors! requirements. The 
shortage was alleviated by transfers to industry from the dwindli 
stock pile of the Office of Metals Reserve. In the absence of a marke 
upsurge in imports of beryl, stocks of the agency could become ex- 
hausted in 1949 if the 1948 consumption rate should continue. Beryl 
was actively sought for the National Strategic Stock Pile throughout 
1948. This factor probably was important in keeping prices at a high 
level, aside from the normal market influence of increased consumer 
demand. Figures on beryl stocks in the strategic stock pile are not 
available for publication. 

Stocks of beryllium metal, alloys, and compounds in producers' 
hands as of December 1948 were apparently below those of the 
equivalent 1947 period. 

Prices.—E&MJ Metal and Mineral Markets quoted domestic beryl, 
f. o. b. mines, 10-12 percent BeO, in January 1948 at $16-$18 per 
short-ton unit; increases during the year raised prices as follows: 
July 8, $18.75-$22; July 15, $20-$24; September 16, $20—$26; and 
October 7, $24-$26. The last quotation remained unchanged the rest 
of the year and represented an all-time high. Imported beryl was 

uoted in November at $22-$23 per unit BeO, c. i. f. Atlantic ports. 

he master alloys beryllium-copper, 4 percent Be, and beryllium- 
aluminum, 5 percent Be, opened the year at $20.50 and $40, respec- 
tively, per pound of contained beryllium and increased to $24.50 and 
$52 in the fall. In the sale of these and other beryllium master alloys, 
usual practice is to quote a price per pound of beryllium contained, the 
current market price for the other alloy components being added at the 
time of sale. Master alloys of beryllium (50 percent Be) with nickel, 
iron, or cobalt were quoted at $70 per pound contained beryllium. 
The low-beryllium copper alloys were quoted in August 1948 at a flat 
price per pound of alloy, in ton lots or more, at the following figures: 
2.5 Ce Be-1.1 percent Ni, $1.00 per pound; 0.35 Be-1.5 Ni, $0.60; 
0.5 Be-2.5 Ni, $0.70. Pure beryllium metal in the form of lumps, 

ebbles, chips, and turnings was quoted in May 1948 at prices ranging 
rom $65-$85 per pound, pound lots, the price depending on purity. 
The powdered metal was priced at $95-$103 per pound. High-fired 
beryllium oxide, minus 200-mesh, was quoted near the end of 1948 at 
$10-$11.50 per pound, depending on quantity; same grade, minus 
325-mesh was $16, any quantity. The price of fluorescent-grade oxide 
was apparently a little below that for the minus 200-mesh high-fired 
type. Beryllium sulfate (tetrahydrate) quotations varied from $0.85- 
$1.45 per pound, depending on quantity and grade. The fluoride, 
double ammonium fluoride, and nitrate (trihydrate) were priced, 
respectively, per pound at $7.50-$12.00, $2.50—$4.65, and $2.00—$3.30, 
the price prevailing depending upon the quantity ordered. 

Foreign Trade.—An encouraging rise in the voline of beryl imports 
was noted for 1948, in comparison with the meager receipts in 1947. 


15 Bond, George R., Jr., and Mills, George A. (assigned to Houdry Process Corp.), Cracking of Hydro» 
carbons with a Beryllium Phosphate Catalyst: U. 8. Patent 2,435,196, Feb. 3, 1948. 
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Larger shipments from Brazil accounted for the over-all increase, but 
significant quantities were recorded from Mozambique, Argentina, 
and the Union of South Africa. 

United States shipments of beryllium metal, alloys, and scrap to 
other countries in 1948 Gg 25,923 pounds with a value of $48,305, 
the quantity figure being less than one-tenth that for 1947. Principal 
recipient countries vere United Kingdom, 9,207 pounds; Netherlands, 
8,713; Canada, 2,302; Mexico, 2,212; Argentina, 1,618; Switzerland, 
693; Australia, 67 2; Belgium, Italy, Sweden, and Philip ppine Republic 
combined, 506. Exports of ore were negligible, being only 185 pounds 
valued at $587. 


Beryllium ore (beryl concentrates) imported for consumption in the United States 
by countries, 1944-48, in short tons 


[U. S. Department of Commerce] 


Country 1944 1945 1946 1947 1948 

Anglo-Egyptian 8udan.................... A EE A A 
A A E EE AAA 55 
Australia... ...... 2 lll ll c lal llla. -- 518 105 20 AS scc 
e AER 1, 453 572 906 722 1, 162 
eren East Afríca............ ll ll ll... 15 rM AAA D, AA 

AAA A A WEE E, ote Coe ee (1) 
Hong La) o Y AA AAA AO A CAEN A 18 
Kee AA A A A 892 484 119 AAA WEE 
ENE MAA EEN NH AAA AAA RA 
NEG E EE E EH 55 
NIGGAS cinco NEM. MDC 22 A A E 
SES Rhodes[a. vencidas 7 AA EE, A A 
Union of South Atriea C E, ETS OPS EE 47 
Total: Short tons..................- 3,115 1, 201 1. 098 767 1, 337 
e TT EE $286, 091 $131, 841 $105, 708 | ? $114,667 $230, 310 


1 Less than 1 ton. 
2 Revised figure. 


On June 16, 1948, the Office of International Trade added beryllium 
alloys, scrap, ore, and concentrates to the positive list of products 
requiring export licenses to foreign destinations (excepting Canada). 
E metal and compounds were already included on the positive 
ist 

Export restrictions continued in effect during 1948, notably in 
India and the French dependencies (principally Madagascar). The 
Indian embargo, established in June 1946, was not relaxed in 1948. 
Madagascan eryl was reserved for France. Complications which 
had hindered the export of beryl from Argentina in 1947 may have 
been resolved in part, judging from the shipments of 55 tons of beryl 
to the United States in 1948 compared with none in 1947. 

Technology.—Several articles were published treating with methods 
for producing beryllium metal and alloys,!* fabrication of beryllium 


16 ie kren; B. R. F., Production of Beryllium: Jour. Electrochem. Soc., vol. 93, No. 4, April 1948, 
pp. 
Ana J. L. [Making Metallic Powders by Electrolysis of Fused Salts]: Rev. metal., vol. 45, 1948, 
pp. 4 

Williams, W. Lee, Heat Treatment and Properties of Some Beryllium-Nickel Alloys: Trans. Am. Soc. 
Metals, vol. 40, 1948, pp. 163-175. 
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metal shapes," chlorination 5 and flotation * of beryl, and the spec- 
trochemical analysis of beryllium metal, compounds,” and ores.” 


WORLD REVIEW 


South and Middle America.—The pegmatities of northeastern 
Brazil are reported to have yielded about 8,000 metric tons of beryl 
in 1937-44.? Most of the output came from the Picuí-Parelhas 
area in the states of Paraíba and Rio Grande do Norte. Another 
productive section is near Berilándia, southeast of Quixeramobim, 
in the central part of the state of Ceará. Exports of beryl ore during 
the first half of 1948 uu about 75 percent of total 1947 exports; 
100 metric tons of beryl were reported shipped in early 1948 to 
Produits Chimiques et M dd Marseilles, France. 


World production of beryllium concentrates (beryl), by countries, 1940—48, in 
metric tons ! 


{Compiled by B. B. Mitchell] 


Country 1940 | 1941 | 1942 | 1943 | 1944 | 1915 | 1946 | 1947 | 1948 
AT@ONUING nicas 520 |2, 186 | 925 | 881 | 342 | 190 | 130 10 15 
Kr TEE 2 x EE 534 417 47 19 54 44 
Brazil (exports) .............................. 1, 472 |1, 703 |1, 634 |2, 027 |1, 185 510 |1, 204 |1, 027 ¡21,400 
EE ) 121 |1, 486 508 108 112 i (4) 
Korea, South. _.._-..---.--------------------- (+) ($) (4) (4) 17 9| (9 (9 Lo. 
Madagascar re ia (4) (Q) (*) 307 50 | 210| ($) (3) (9 
Portugal............ ——Á— de (4) 35| (9 14 | 560 9| (9 |...... (9 
EE East EIS ere ironia OI (4) 6 3 2 22 61 81 
— — M E ——— € ) OI ($) (9) (9) ($) (3) Y 
Booth Ms EE ed OI 2 3 1 S oses 52 90 
EE Ee ($) (9 (4) [|......] 18 4 |......| 18 H 
United. States (mine shipments).............. 110 | 143 | 244} 323| 352 35 91 132 90 
—_o — —e_aA—————— ox == 


World total (estimate) €................. 2, 161 Kan 2,971 (5,374 [2,953 | 929 |1, 700 |1, 500 , 1, 900 


! In addition to countries listed, beryllium concentrates may also be produced in Finland, France, Kenya, 
Norway, Rumania, and U. S. S. R. Canada has produced beryl but reported no sales. 

? Estimate based on United States imports. 

3 Less than 1 ton. 

4 Data not available. 

3 Estimate. 
"e Ware of U. 8. S. R. Production in other countries for which data are not available is believed to 

negligible. 


17 Kaufmann, A. R., and Gordon, E., Vacuum Melting and Casting of Beryllium: Metal Progress, vol. 
52, SD 1947, pe. 387-390, 

Schum: ir, ranium, Thorium, and Beryllium Melting and Fabrication: U. 8. Atomic Energy 
Ganon AECD M51. Mar. 23, 1048, 9 pp. 

Madsen, Borge, Note on the Soldering of Beryllium: Rev. Sci. Instr., vol. 18, February 1947, p. 135. 

Bradner, H., Production of Thin Beryllium Foils: U. S. Atomic Energy Commission, AECD- 1919 
Mar. 18, 1948, i pp. 

Anderson, H. and Feld, B. T., Preparation of Pressed Radium-Beryllium Neutron Sources: Rer. 
Sci. Instr., vol. 18, Mar. 1947, pp. 186-188. 

18 McTaggart, F. Mineral Chlorination Studies. III. The Chlorination of Australian Beryl: Jour. 
Council Sci. Ind. EE vol. 20, 1947, pp. 564-584. 

19 Kennedy, J. S., T O'Meara, R.G., Flotation of Beryllium Ores: Bureau of Mines Rept. of Investi- 
gations 4166, 1948, p pp. 

20 Smith, A Lee, and EE Velmer A., Quantitative Spectrographic Analysis of Beryllium and Its Com- 
pounds: U. S. Atomic Energy Commission, AECD- 2100, June 22, 1948, 9 pp. 

21 Marks, Graham W., and Jones, Betsy M., Method for the Spectrochemical Determination of Beryllium, 
Cadmium, Zinc, and Indium in Ore Samples: Bureau of Mines Rept. of Investigations 4363, 1948, 27 pp. 

2 Johnston, Jr., W. D., Beryl-Tantalite Pegmatites of Northeastern Brazil: Bull. Geol. Soc. ‘America, 
vol. 56, No. 11, November 1945, pp. 1015-1070. 
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Beryl has been found in British Guiana ? and with columbite occurs 
in pegmatite in the regions of Timotes and Chachopo, State of 
Merida, Venezuela. Reserves of several thousand tons of beryl have 
been estimated in Mexico in pegmatite dikes of the Sierra de Oposura, 
Municipality of Moctezuma, State of Sonora. 

Africa. —A large occurrence of beryl was discovered and mined in 
the Machokos district, Kenya, but such deposits are said to be rare.” 
Production of beryl ore on à commercial scale was expected to begin 
in French Morocco in 1949. Beryl occurs in a zone of pegmatite dikes 
about 120 miles long extending across central Nigeria from Jemaa in 
Plateau Province to the Egbe district in Kabba Province. Crystals 
up to 15 inches in diameter were recorded from a deposit near Okere, 
Kabba Province. An experimental shipment of 20 tons of beryl was 
made from a dike south of Okere 3 

Producers of beryl in Portuguese East Africa are Boror Commercial, 
Lda., P. O. Box 26, Mozambique; and Esteveo Guerreiro A. Lima, 
Muiane, Alto Molocue, Quelimane.” Beryl is produced from peg- 
matite deposits of the Omaruru and Karabib districts, South-West 
Africa, and from the Oorlogskloof pegmatite deposits on the farm 
Border 155, 26 miles from Makop Siding, Warmbad district.? Beryl 
is recovered in Tanganyika in the mica-mining operations of Masasi 
in the Southern Province and in the Bundali Hills in the Southern 
Highlands Province;? 1% long tons were produced in 1948. Beryl 
occurs in two pegmatites in the Buganda area, Uganda." 

Europe.—The beryllium industries of Germany and Italy were 
described in detail?! Beryllium alloys are produced by Beryllium 
Smelting Co., Ltd., London, from imported master alloys. Several 
British companies were reported giving serious consideration to the 
manufacture of beryllium metal, alloys, and salts.?? 

Asia and Australia.—The embargo in India on export of beryl ore, 
which was instituted in June 1946, continued throughout 1948. 
»eryl is produced principally in central and southern Rajputana, and 
a small quantity has come from Kashmir. Beryl ore is included by 
the interim government of South Korea on the new list of approved 
export commodities.?  Berylis mined at Ryukado, Shihori, Kogen-do. 
White alkali beryl occurs in eastern Kazakhstan, U. S. S. R. (see 
Cesium and Rubidium section of this chapter). New Metals (Aus- 

3 Bracewell, Smith, The Geology and Mineral Resources of British Guiana: Bull. Imper. Inst., vol. 45, 
No. 1, March 1947, p. 62. 

22 Tello B., Manuel and Zuloaga, Guillermo, Geologia de los Yacimientos Metaliferos y Recursos Min- 
na oe Kies Proc. 8th Am. Sci. Cong. vol. 4, Geological Sciences, 1942 (Dept. of State, Wash., D. C.), 

p. : 

a 25 Pulfrey, William, The Geology and Mineral Resources of Kenya: Bull. Imper. Inst., vol. 45, No. 3, 
July-September 1947, p. 290. 

dat ER R., and Webb, J. S., The Pegmatites of Central Nigeria: Nigeria Geol. Survey, Bull. 17, 
1946, ^ 

7 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 1, July 1948, p. 5. 

22 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 1, January 1948, p. 4. 

?* Stockley, G. M., The Mineral Resources of Tanganyika: Bull. Imper. Inst., vol. 45, No. 4, October- 
December 1947, p. 397. 

39 Davies, K. A., and Bisset, C. B., The Geology and Mineral Deposits of Uganda: Bull. Imper. Inst, 
vol. 45, No. 2, April-June 1947, p. 170. 

H Foster, E. M., Magnetic Materials and Beryllium: British Intelligence Objectives Subcommittee 
(BIOS) Final Rept. 36, Item 21, Rept. 2, August 1945, pp. 1-15. 

West, H. W., and Others, Investigation of Beryllium Production in Germany and Italy, Includin 
Production and Uses of Oxides and Alloys: British Intelligence Objectives Subcommittce (BIOS) Fina 
Rept. 550, Item 21, 1945, 81 pp. 

Sloman, H. A., and Sawyer, C. B., The Beryllium Industries of Germany and Italy 1939-45: Office of 
Military Govt. for Germany (U. 8.) FIAT Final Rept. 522, August-September 1915, 108 pp. 


3 Mining Magazine (London), vol. 78, No. 5, May 1948, p. 260. 
33 Oil, Paint, and Drug Reporter, vol. 153, No. 19, May 10, 1948, p. 57. 
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tralia), Ltd., and Amalgamated Metallurgical Corp., Ltd., have been 
organized in Australia to produce beryllium and other metals and 


chemicals.* 
BORON 


Production.—Elemental amorphous boron is produced by the 
F. W. Berk Co., Inc., Woodridge, N. J., Cooper Metallurgical Asso- 
ciates, Cleveland, Ohio, and the Norton Co., Worcester, Mass. The 
last two concerns also produce the nitride and the carbide, respectively. 
Producers of various alloying agents are the Electro Metallurgical 
Co., New York, N. Y. (ferroboron, nickel-boron, manganese-boron, 
Silcaz); Molybdenum Corp. of America, Washington, Pa. (ferroboron, 
manganese borde) : Vanadium Corp. of America, Bridgeville, Pa. 
(Grainal alloys); Titanium Alloy Mfg. Co., Niagara Falls, N. Y. 
(Bortam, Carbortam); and Ohio Ferro-Alloys Co., Philo, Ohio 
(Borosil). (For discussion of boron minerals, see Borates in the 
Salines—Miscellaneous chapter of this volume.) 

Apparent consumption of boron alloys in 1948, based on producers’ 
shipments, was up slightly over the previous year. 

Uses.—Elemental boron finds its chief use in the metal industry as 
a degasifier in metallurgical reactions. Boron added to steel, usually 
in master-alloy form, markedly increases its hardenability.* The 
boron content of the final product can be exceedingly small, 0.0005- 
0.003 percent being suíficient in thoroughly deoxidized steels. Too 
much boron causes hot-shortness to such an extent that the steel will 
disintegrate upon rolling. Boron is employed in the production of 
malleable iron castings as well as wrought steel. Up to 0.05 percent 
boron is used to insure the chill-depth of rolls used in the steel industry 
and in grain milling. Certain alloys used for cutting tools and hard- 
facing contain boron in substantial percentages. 

Boron carbide is the hardest known substance, other than diamond. 
It is used in powder form as an abrasive in lapping very hard materials 
and in molded form as parts for glass cutters, sand-blast nozzles and 
masks, mortars and pestles, plug, ring and snap gages, micrometers, 
grinding-wheel molds, rug-weaving needles, and extrusion dies. Its 
applications in metal-working have been described. The abrading 
efficiency of boron carbide has been determined as 6.5 compared to 
10 for diamond and 0.2 for silicon carbide.” Boron nitride is used as 
a ladle-lining and mold-coating in the casting of jet-engine turbine 
buckets. Being possessed of graphitic crystal structure, high reírac- 
toriness, and excellent dielectric properties &t high temperature, the 
nitride has shown promise as a lubricant * both by itself and in a sili- 
cone base for the lubrication of moving parts exposed to high 
temperatures. 

The high absorption capacity of boron for thermal neutrons has 
been responsible for many applications of the element in the atomic 
energy program. Boron” is the neutron-absorbing isotope. Boron” 

u Metal Bulletin, No. 3285, Apr. 23, 1948, p 

u Diggs, Thos. G- Irish, Carolyn R., and ‘Carwile, Nesbit L., Effect of Boron on the Hardenability o! 


High- Purity Alloys and Commercial Stecls: National Bureau of Standards Jour. Research, vol. 41, No. & 

December 1948, pp. 545-574. 

: Be American Machinist, Boron Carbide Applied to Metal Working Operations: Vol. 91, No. 13, June !$ 
7, pp. 122-124. 
y Barberis, Nino, [Boron Carbide—the New Abrasive]: Ind. ceram. silicati, vol. 1, No. 3, 1946, pp. 4 
3% Summer, G. L., Hat Resistant Lubricants: Mech. Eng., vol. 70, No. 1, January 1948, pp. 30-3l. 
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constitutes only about 20 percent of natural boron; this isotope, 96 
pon pure, is now produced by the Atomic Energy Commission.? 

oron trifluoride is employed in neutron counters * but its most im- 
portant applications are as & catalytic agent and raw material in the 
chemical industry. Boron steel is used for the control of nuclear 
reactors; however, the quantity of boron required is apparently small, 
only 100 pounds being estimated as the quantity required for the con- 
trols of an enriched 100,000-kw. reactor.** The presence of boron in 
a moderator such as graphite is undesirable even to the extent of 1 
part in a million. 

The borides of the ferro-alloy metals chromium, molybdenum, 
titanium, tantalum, and columbium are very hard and refractory, 
some being used in tools and dies; they have much in common with 
metals in electrical and thermal conductivity. The borides in pure 
form have melting points exceeding 5,000? F.; they may be used alone 
or cemented with ferro-alloy metals for applications in high-tempera- 
ture installations, such as gas-turbine and jet-engine combustion 
chambers. Much attention has been accorded the borides and boron 
carbide in the NEPA (Nuclear Energy for Propulsion of Aircraft) 
program and related research.*? 

he hydrides of boron are colorless liquids or gases, easily oxidized 
with consequent large energy liberation. Boron hydride has been in- 
tensively studied under Office of Naval Research contracts because of 
its desirable characteristics as a rocket fuel. The highest jet velocities 
are attained with elements of low atomic weight, one of the best 
appearing to be boron. For a propellant combination of reasonably 
high bulk density, very high jet velocities may be expected from re- 
acting boron hydride with fluorine oxide (F:0) 9 or water; boron 
hydride is a water-reaction fuel being highly explosive when exposed 
to moist air or traces of water.* 

Prices.— The price of amorphous boron (82-86 percent B) in 1947 
and 1948 averaged about $13 per pound in 100-pound lots or more; 
high-purity material (98 percent) was about $250 per pound. Prices 
of boron additive alloys as quoted in Iron Age, f. o. b. plant, ton lots, 
were generally unchanged throughout 1948 as follows: Ferroboron 
(17.5 percent B), $1.21 per pound; Bortam, 45 cents per pound; 
Grainal 1, 2, and 3, 45, 63, and 93 cents per pound, respectively; 
Silcaz, 39 cents per pound; nickel boron, $1.82% cents per pound, less 
than ton lots; Borosil, $6.25 per pound of contained boron; manganese- 
boron, $1.92 per pound, declining to $1.67 on October 7, unchanged 
thereafter; Carbortam, 8 cents per pound, increased slightly at mid- 
year to cover augmented titanium and boron content. The isotope 
of boron, BI. is sold by the Atomic Energy Commission for $15 per 


gram. 


$ Science, U. 8. Atomic Energy Commission Announces Boron ' Available: Vol. 105, June 27, 1947, p. 662. 

® Hodges, W., Loyd, M. I., and Weinstock, B., Preparation of Boron Trifluoride for Use in Neutron 
Counters: U. 8. Atomic Energy Commission, AEC D-2223, Aug. 9, 1948, 5 pp. 

41 Goodman, Clark (ed.), The Science and Engineering of Nuclear Power: Addison-Wesley Press, Inc., 
Cambridge, Mass., 1949, vol. 2, p. 15. 
Bo Ho É. L., Report on Tungsten Boride: U. 8. Atomic Energy Commission, NEPA Rept., Feb. 11, 
1948, 32 pp. 

Bridges, Wm. L., Boron and Borides: U. 8. Atomic Encrgy Commission, NEPA Rept., Mar. 30, 1948, 


20 pp. 

dioetzel, Claus G., High-Temperature Materials: Iron Age, vol. 161, No. 18, Apr. 29, 1948, pp. 78-81. 

ai ewen Arthur S., Some Possibilities for Rocket Propellants: Jour. Am. Rocket Soc., No. 68, 1946, 
pp. 12-16. 

4 Bell, R. P., and Emeléus, H. J., The Boron Hydrides and Related Compounds: Quarterly Revs. 
(London), No. 2, 1948, pp. 132-51. 
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Technology.—Boron carbide is made by fusing anhydrous boric 
acid with petroleum coke at 2,800? C.*5 Pilot-scale methods of pre- 
paring diborane were developed. Techniques were described for the 
production of metallic borides by the electrolysis of the corresponding 
borates.*’ 

Foreign Trade and World Review.—Boron carbide, boron carbide 
shapes, and calcium boride are produced in Canada. United States 
imports of the carbide from Canada in 1947 and 1948 were 18,427 
and 29,644 pounds, valued at $23,228 and $30,822, respectively. 
Ferroboron imports from Canada in 1948 totaled 5,700 pounds, valued 
at $1,378. Ferroboron is produced at the Rainham Works of Murex, 
Ltd., Essex, United Kingdom. 


CALCIUM 


Production.—The Electro Metallurgical Co., Sault Ste. Marie, 
Mich., and the New England Lime Co., Canaan, Conn., produced 
calcium metal during the year. The hydride and nitride were made 
by Metal Hydrides, Inc., Beverly, Mass. The 1948 output of the 
metal, which amounted to several tens of thousands of pounds, 
declined sharply, being only slightly more than half that for 1947. 
Pure varieties of limestone constitute the basic raw material of 
calcium. 

Consumption and Uses.—Apparent consumption of calcium metal 
for 1948 nearly equaled output and was almost double apparent 
consumption for 1947. Calcium has numerous uses, some important 
applications being debismuthizing of lead; preparation of lead alloys 
for battery grids and plates, bearings, and sheathing for telephone 
cable and electric lines; deoxidizing of copper, iron, and various 
alloys; decarburizing and desulfurizing of ferrous metals and alloys; 

rain refining of cast iron and steel; alloying of aluminum, copper, 
lo: and magnesium; dehydrating certain organic liquids; 
desulfurizing petroleum fractions; "'gettering" (see Barium and 
Strontium section of this chapter) in the production of high vacuum; 
and in purifying argon gas. 

Calcium metal or calcium hydride is used principally in producing 
metals such as uranium, vanadium, thorium, zirconium, tantalum, 
columbium, titanium, and chromium. The hydride constitutes a 
convenient source of hydrogen because it is able to absorb 850 times 
its own volume of hydrogen; during World War II it was used by the 
armed forces in ton quantities for balloon inflation and similar pur- 
poses. The hydride also serves as a dehydrating agent and reduction 
catalyst. Calcium nitride has application in foundry work for 
introducing nitrogen into metal baths. Calcium-silicon is used as 
& deoxidizer in steel production. Calcium chemicals are discussed in 
the Lime, Salines— Miscellaneous, and Stone chapters of this volume. 

Prices.—In January 1948, E&MJ Metal and Mineral Markets 
quoted calcium metal at $1.85 per pound in ton lots, cast in slabs and 

4s American Machinist, Hardest Man-Made Material: Vol. 91, No. 13, June 19, 1947, pp. 122-124. 

Carhart, H. W., and others, Pilot-Plant Preparation of Diborane: NRL-C-3405 (Naval Research 


Laboratory), Jan. 17, 1949, 13 pp. 
OG Andricux, J. L., (Making Metallic Powders by Electrolysis of Fused Salts]: Rev. Métal., vol. 45, 1948, 
9 


pp. 49-59. 
48 Chretien, Andre, and Wyss, Robert, Sur la reduction de l'oxyde titanique par le calcium et par le 
magnesium: Compt. rend., vol. 224, June 9, 1947, pp. 1642-1643. 
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small pieces. This price was increased on April 15 to $1.95 where it 
remained for the balance of the year. January prices for calcium 
turnings and distilled metal in 100-pound lots were $2.70 and $3.40 
per pound, respectively. Iron Age for January 8, 1948, quoted 
calcium-silicon (28-35 percent Ca), carlots, f. o. b. at 16.25-18.80 
cents per pound; similarly, calcium-manganese-silicon (16-20 percent 
Ca) was quoted at 17.50-20.05 cents. The quotations on Graphidox 
No. 4 alloy (5 percent Ca) in June 1948 was 17.9 cents per pound, 
ton lots. 

Foreign Trade.—Calcium metal imported in 1948 came from 
Canada. Canada also accounted for 396,920 pounds of calcium- 
silicon ($51,599); 30,363 pounds ($492) were received from Australia 
and 2,205 pounds ($287) from France. 


Calcium metal and calcium-silicon imported for consumption in the United 
States, 1944-48 ! 


(U. 8. Department of Commerce] 


1945 1946 1947 1948 
Commodity ———Ó——————— —Á— 
Pounds | Value | Pounds | Value | Pounds | Value | Pounds | Value 
Calcium metal.............. 17, 086 1$15, 845 |..........]........ 354 $675 
Calcium-silicon............. 164 22 | 661, 200 |$97, 647 | E EE 429, 488 | 52,378 


! No transactions reported for 1944. 


World Review.— Beginning in 1945, Dominion Magnesium Ltd., 
at Haley's Station near Ottawa, Ontario, Canada grew through 1948 
to become one of the major calcium-metal producers of the world. 
Production in 1947 and 1948 easily eclipsed previous output. Metal 
production for the 4 years was as follows: 1945, 29,543 pounds; 
1946, 53,548 ($68,720); 1947 (revised figures), 723,461 ($1,121,388); 
1948, 1,104,562 ($1,779,405). Before World War II, most of the 
calcium metal and alloys consumed in the United States were produced 
in Europe, notably in France and Norway. 


CERIUM AND OTHER RARE-EARTH METALS 


Elements of the rare-earth group are monotonously similar in 
chemical behavior, & fact that Ke delayed thorough investigation 
of their properties. The approximate relative abundance of the 
various rare earths, in percent, is estimated as follows: Cerium 31, 
neodymium 18, lanthanum 7, samarium 7, gadolinium 7, dysprosium 
7, ytterbium 7, erbium 6, praseodymium 5, lutecium 1.5, terbium 1, 
holmium 1, thulium 1, europium 0.2. Isotopes of samarium, and 
lutecium, Sa'* and Lui, are naturally radioactive. Several of the 
rare earths are excellent absorbers of slow neutrons, gadolinium 
having by far the largest cross section of all the elements in the 
‘epee system. Over thirty rare-earth isotopes have been found to 

e produced in the course of uranium fission. This fact, combined 
with the high degree of neutron absorption of the rare earths, has 
subjected the group as & whole to intensive scientific study by the 


ee J. M., and others, Nuclei Formed in Fission: Jour. Am. Chem. Soc., vol. 68, No. 11, 1946, pp. 


883326—-50———84 
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Atomic Energy Commission because of their “poisoning” effect on 
the action of a nuclear-energy pile. 

Production.—Several hundred thousand pounds of misch metal 
(cerium master alloy) and ferrocerium were produced in 1948. Misch 
metal producers are General Cerium Co., Edgewater, N. J., and 
Cerium Metals Corp., Niagara Falls, N. Y. Ferrocerium is made by 
Cigalite Flint Co., New York, N. Y., and by Kent Metal & Chem- 
ical Works, Edgewater, N. J. New Process Metals Co., Newark, 
N. J., and Matchless Metals Co., Flushing, N. Y., produce both misch 
metal and ferrocerium. Imported monazite sand constitutes the basic 
raw material source of the rare-earth metals. (See Monazite section 
of Minor Nonmetals chapter.) Idaho became a monazite producer 
in 1948, a shipment of 40 tons being reported by Rare Earths, Inc., 
McCall, Idaho. Small quantities of monazite are recovered incident 
to the production of titanium and zirconium minerals from coastal 
sands of eastern Florida (see Zirconium, this chapter). Monazite is 
processed principally by Lindsay Light & Chemical Co., West Chi- 
cago, Ill.; Maywood Chemical Co., Maywood, N. J.; Wolff-Alport 
Chemical Corp., Brooklyn, N. Y.; and Rare Earths, Inc. (not connec- 
ted with Idaho company), Paterson, N. J. Mixed chlorides of the 
various rare-earth metals are sold by the first three of these companies 
to the misch metal producers, the misch metal being deposited 
electrolytically from the anhydrous chlorides. 

High-purity rare-earth compounds are produced by the monazite 
processors mentioned above and by F. A. Lewis, Hempstead, N. Y.; 
Research Chemicals Inc., Burbank, Calif.; and Edmond C. Botti, 
Brooklyn, N. Y. Cerium, lanthanum, neodymium, and praseodym- 
ium metal are produced by Cooper Metallurgical Associates, Cleve- 
land, Ohio. The Ames Laboratory of the United States Atomic 
Energy Commission, Iowa State College, Ames, Iowa, has produced 
a number of the rare-earth salts and appreciable quantities of spectro- 
graphically pure lanthanum, cerium, neodymium, and praseodymium 
metal. Small quantities of pure lutecium and ytterbium metal, as 
well as various quantities of other heavy rare earths, have also been 
prepared. Basic raw materials used as sources of erbium, holmium, 
and yttrium have been the minerals risorite, blomstrandine, and 
gadolinite, respectively. The Ames Laboratory, under the super- 
vision of F. H. Spedding, produces rare-earth metals and compounds 
incident to research projects undertaken for the Atomic Energy 
Commission; the laboratory’s rare-earth products are for use only within 
the Commission and are not available for outside distribution or sale. 
Dr. Spedding and coworkers have made notable contributions to the 
chemistry of the rare earths in the development of ion-exchange meth- 
ods for the separation and production of high-purity compounds."! 


5 Pilkington, E. S., and Wylie, A. W., Production of Rare-Earth and Thorium Compounds from Mons 
zite: Jour. Soc. Chem. Ind., vol. 66, No. 11, November 1947, pp. 387 ; 

A Spedding, F. H., and others, The Separation of Rare Earths By ron Exchange. I. Cerium and Yttrium: 
Jour. Am. Chem. Soc., vol. 69, No. 11, 1947, pp. 2777-2781; II. eodymium and Praseodymium, vol. 69. 
No. 11, pp. 2786-2792; III. Pilot-Plant Scale Separations, vol. 69, No. 11, p. 2812. 

Harris, Darwin H., and Tomkins, Edward R., Ion peo as a Separations Method, Separation of 
re iube Rare od of the Cerium Group (La, Ce, Pr, and Nd): Jour. Am. Chem. 8oc., vol. 60, No. 11. 

» DD. 2(92- . 

Ketelle, B. H., and Boyd, G. E., The Exchange Absorption of Ions from Aqueous Solutions by Organic 
Zeolities, IV. The Separation of the Yttrium-Group Rare Earths: Jour. Am. Chem. 80c., vol. 69, No. 11, 
1947, pp. 2800-2812. 

Spedding, F. H., and others, Improved Ton-Exchange Method for Separating Rare Earths In Macro 
Quantities: Jour. Am. Chem. Soc., vol. 70, No. 4, April 1948, pp. 1671-1672. 
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Consumption and Uses.—Large quantities of rare-earth alloys and 
compounds are consumed annually in the United States. 'The im- 
portant alloy, misch metal (a mixture of all the rare-earth elements 
with cerium predominating), is combined with iron (15-40 percent) 
to form pyrophoric alloys which find worldwide use as “flints” in 
devices such as cigarette lighters, miners’ lamps and gas lighters. 
Ferrocerium and master alloys of misch metal combined with other 
elements are used in deoxidizing, grain refining, carbide stabilization, 
and in enhancing the creep and oxidation resistance of steels at high 
temperatures. An important new application showing much promise 
in the field of light metals is the use of about 3 to 5 percent cerium 
(actually misch metal) to improve appreciably the strength and cree 
resistance of magnesium alloys in the temperature range up to 600° F. 
These cerium-magnesium alors are readily weldable and have good 
machinability. Addition of 0.05-1.0 percent cerium to low-iron 
nickel-chromium alloys markedly prolongs their life at elevated 
temperatures. These alloys, as well as those of cerium-magnesium 
and cerium-aluminum, have numerous applications in the construc- 
tion of jet planes, gas turbines, aircraft supercharger parts, and other 
equipment demanding great tensile strength at high temperatures. 

Stocks.—Figures are not available on stocks of misch metal, alloys, 
or rare-earth compounds. Monazite is included among the minerals 
being acquired for the National Strategic Stock Pile. Quantities 
accumulated in the stock pile are confidential. 

Prices.—Misch metal prices in 1948 averaged about $4 per pound 
and for ferrocerium flints about $8. Prices of cerium, lanthanum, 
neodymium, and praseodymium metal, per pound, were about $50, 
$175, $200, and $750, respectively. The most important rare-earth 
materials sold in quantities constitute mixed chlorides and oxides 
designated as ''rare-earth chloride," “rare-earth oxide,” and cerium 
hydrate and oxide. These products are priced from about $0.75- 
$2.00 per pound in large lots. Prices for high-purity oxides of the 
rare-earth group elements are approximately as follows: Lanthanum, 
99.9 percent, $10 per pound, 100-pound lots; neodymium, 99, $75 per 
pound; praseodymium, 99.9 $3 per gram, 100-gram lots; samarium, 
99.9, $7 per gram, 100-gram lots; yttrium, 99, $2.50 per gram, 100-gram 
lots; gadolinium, 99.9, $40 per gram; europium, 99.5, $400-$850 per 

am. Oxalates of the remaining members of the rarc-earth group have 

een quoted by F. A Lewis, Hempstead, N. Y., at the following prices: 
Terbium, 99.7 percent, $75 per 50 mg.; holmium, 90, $65 per 100 mg.; 
erbium, 95, $500 per gram; lutecium, 99.8, $160 per 100 mg.; ytter- 
bium, 99.8, $200 per gram; and thulium, 99.9, $1,500 per gram. 

Foreign Trade.—1948 imports of ferrocerium and other alloys 
amounted to 1,600 pounds valued at $12,380 in comparison to 665 
pounds in 1947 with a value of $3,708. Virtually all receipts originated 
in Canada. 

Exports of misch metal and alloys in 1948 showed a precipitous drop 
in volume in contrast to the peak year 1947. Shipments for 1948 were 
55,133 pounds with & value of $323,582, in sharp contrast to the 
182,204 pounds in the previous year valued at $1,053,936. Exports in 
1948 were distributed as follows: Canada, 2,190 pounds, value 
$10,260; United Kingdom, 4,630, $19,556; Belgium, 4,815, $28,049; 


1324 MINERALS YEARBOOK, 1948 


France, 275, $1,595; Czechoslovakia, 5,000, $29,000; Switzerland, 
35,801, $222,406; Portugal, 2,422, $12,716. 

On October 13, 1948, the Economic Cooperation Administration, 
under the European Recovery Program, authorized the expenditure by 
Austria of $20,000 in counterpart funds for the purchase of 5,000 
pounds of misch metal in the United States. 

World Review.—A steady demand for misch metal and alloys was 
reported in the United Kingdom.*? Monazite is processed by Thorium, 
Ltd., London. Misch metal and pyrophoric alloys are made by 
Imperial Chemical Industries, Ltd., Liverpool; Chemo Metals, Ltd., 
London; British Flint and Cerium Mfrs., Ltd., Tonbridge, Kent; and 
Sibor Hard Metals, Ltd., London. Rare-earth compounds, miceh 
metal and alloys are produced in France by Société de Produits Chim- 
iques des Terres Rares, Paris, and in Austria by Treibacher Chemische 
Werke, Treibach. Producers of misch metal and alloys in Germany, 
Belgium, and Portugal are, respectively, Promethus, A G., Kempten, 
Bavaria; Société Anonyme de Pont Brulé, near Brussels; and Mon- 
ocerium, Ltd., Lisbon. In Canada, misch metalis made by Shawinigan 
Chemicals, Ltd., Shawinigan Falls, Quebec; ferrocerium is produced 
by the Belgo Canadian Mfg. Co., Montreal. Results of combined 
laboratory and pilot-plant studies devoted to processing of Australian 
monazite were outlined in the 21st annual report of the Australian 
Council for Scientific and Industrial Research for the year ending 
June 1948.53 


CESIUM AND RUBIDIUM 


Cesium and rubidium are almost invariably found closely associated 
in nature; with'one notable exception, rubidium usually predominates. 
The richest ore mineral of cesium is pollucite, à cesium-aluminum 
silicate resembling quartz, and containing about 34 percent Cs;O ; this 
mineral has been found in ton quantities in pegmatites in the Black 
Hills of South Dakota, in Maine, and in South-West Africa; its 
rubidium content is low—about 0.1-2.5 percent Rb,O. Lepidolite 
mica carries an average Rb,O content of about 1.5 percent with a 
variation of 0.24—3.0 percent being reported; Cs;O content of lepidolite 
has been reported as 0.08-0.72 percent. Some varieties of beryl con- 
tain up to several percent cesium and rubidium. Cesium and rubidium 
also occur in feldspars, biotite and muscovite mica, carnallite, leucite, 
and sea water. Rubidium is one of the few naturally radioactive 
elements, the isotope Rb* emitting beta radiation. 

Production.—Cesium and rubidium metal and compounds are pro- 
duced by De Rewal International Rare Metals Co., Philadelphia, 
Pa.; Maywood Chemical Works, Maywood, N. J. (Cs metal, Cs and 
Rb salts); City Chemical Corp., New York, N. Y. (Cs and Rb com- 
pounds); Foote Mineral Co., Philadelphia, Pa. (Cs compounds); Fair- 
mount Chemical Co., Newark, N. J. (Cs and Kb metals and com- 
pounds); and Dow Chemical Co., Midland, Mich. (Cs bromide). 

Uses.—Cesium and rubidium are used principally as the electron- 
emitting agent in photoelectric cells employed in alarm and signal 
systems, automatic counters, sorters, color matchers, time recorders, 


8 Metal Bulletin (London), No. 3306, July 9,1948, p. 11. 
82 Chemical and Engineering News, vol. 26, No. 48, Nov. 29, 1948, p. 3581. 
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door openers, and in television equipment. During 1948 a compre- 
hensive book on the practical applications of photoelectric cells was 
published.* An important electronic device being developed is the 
cesium vapor rectifier which is superior to the mercury vapor type 
for certain applications. Crystals of the various halide compounds 
of cesium and rubidium find application in infrared spectrometry, 
particularly in the longer wave-length bands. The range of sensi- 
tivity of cesium cells in visible light is said to correspond closely to 
that of the human eye. During World War II an infrared lamp em- 
ploying cesium vapor was developed for ship-to-shore and ship-to-ship 
signaling.5 Cesium and rubidium have been used as “getters” (see 
Barium and Strontium section of this chapter) and have been pro- 
posed as hydrogenation catalysts. "Their salts are uscd as reagents in 
microchemistry. Rubidium iodide has been used for syphilis therapy 
and in certain cases as & substitute for potassium iodide in goiter 
treatment. 

Prices.— Recent quotations on chemically pure cesium and rubidium 
metal, double distilled, in sealed glass ampoules were $3 and $4 per 
gram, respectively, in 10-gram lots; cesium chloride, 10-pound lots, 
$60 per pound; rubidium chloride, kilogram lots, about $135 per 
pound; cesium bromide, 500-pound lots, $27 per pound. 

Technology.—Efforts to separate rubidium and cesium salts by 
ion exchange proved unsuccessful.” Methods for the separation and 
determination of cesium and rubidium ? and for the preparation of 
the hydrides % were described. 

World Review.—Pollucite occurs 18 miles south of Karabib, South- 
West Africa. Unsold stocks were reported as about 60 tons in 1947; 
it was estimated several hundred tons of ore could be produced. About 
3 tons, averaging 28 percent Cs,0 were shipped to the United States, 
being sold at £140 per ton.” Cesium and rubidium metal and salts 
were produced in Germany, from pollucite and lepidolite, before 
World War II by E. Merck, Chemische Fabrik, Darmstadt.” Cesium 
and rubidium have been recovered as byproducts from the carnallite 
of the Solikamsk potash deposits. U. S. S. R.; Soviet production of 
cesium salts in 1937 was reported as 800 grams per month. Pollucite 
occurs 90 kilometers southeast of the city of Ust-Kamenogorsk, eastern 
Kazakhstan. Associated minerals are lepidolite, amblygonite, 
spodumene, petalite, white alkali beryl, and microlite. Cs:O content 
averages 26.61 percent. Important quantities of cesium and rubidium 
ores are reported at the Boliden mines, Varutrisk, Sweden. Plans 
were reportedly under way to produce cesium and other metals in 
Western Australia.® 

4 Walker, R. C., Photoelectric Cells in Industry: Sir Isaac Pitman & Sons, London, 1948, 517 pp. 

5 Beese, N. C., Cesium Vapor Lamp. Jour. Optical Soc. America, vol. 36, 1946, pp. 555-560. 

4 Cohn, W. E., and Kohn, H. W., Ion-Exchange Separation of the Alkali Metals: U. S. Atomic Energy 
Commission, AEC D-1810, Mar. 16, 1948, 2 pp. 

98 Bassett, L. G., and KK W., Lithium, Sodium, Potassium, Rubidium and Cesium Chemistry of 
the Manhattan Project: U. S. Atomic Energy Commission, MDDC-1132, April 1947, 19 pp. 

H Lee, M. E., Other Saline Hydrides: U. S. Atomic Energy Commission, NEP A-669, July 13, 1948, 57 pp. 

9$ Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 1, January 1948, p. 4. 

æ Smatko, Joseph S., The Production of Some Rare Metals and Their dom unds as Practiced by E. 
Merck, Chemische Fabrik, Darmstadt: Office Military Govt. for Germany (U. S), FIAT Final Rept. 
738, Feb. 21, 1946, pr: 3-5. 

61 Ginsburg, GE in Pegmatites of the Kalbin Range]: Compt. rend., Acad. Sci. (U. R. 8. S), 


vol. 52, 1946, pp. 2 
€ Work cited in footnote 34. 
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COLUMBIUM AND TANTALUM 


The commercially important sources of columbium and tantalum 
are the minerals columbite and tantalite. Both minerals are normally 
recovered incident to other mining operations, principally tin in the 
case of columbite, and tin and beryl in the case of tantalite. The 
minerals microlite and simpsonite have occasionally been found in 
sufficient quantities to be used as tantalum ore. 

Mine Production.—Operations at the Harding mine near Dixon, 
N. Mex., and at the Brown Derby mine, near Ohio City, Colo., were 
suspended in 1948, with the result that domestic tantalum-ore output 
was essentially at a standstill throughout the year. Either or both of 
these properties have operated since 1943, producing the tantalum 
mineral, microlite, in commercial quantities at the rate of several 
thousand pounds annually. A few hundred pounds of columbite and 
tantalite are accumulated each year in the United States in the 
mining of feldspar, quartz, mica, beryl, and lithium minerals. 


Columbium and tantalum concentrates shipped from mines in the United States, 
1944—48 


[Compiled by R. W. Metcalf] 


Columbium Tantalum 
concentrates concentrates 
Year 
Pounds Value Pounds Value 
Eeer : $917 7, 204 $23, 317 

1945. rou uu od A O dE 1, 149 287 5, 500 13, 306 
1046.5 oo oso EE E AA 3, 475 8, 793 
lk oW EO reap R MC Uit pe este 3, 259 8, 677 
lr EE 100 (1) 500 OI 


1 Bureau of Mines not at liberty to publish figure. 


Domestic Refiners.—Tantalum and columbium metals, chemicals 
and fabricated metal shapes, and equipment are produced by Fansteel 
Metallurgical Corp. North Chicago, Il. Metal Hydrides, Inc., 
Beverly, Mass., produces tantalum and columbium metal powder 
and tantalum hydride powder. The Electro-Metallurgical Co. is 
the principal consumer of imported columbite and is the sole producer 
of ferrocolumbium alloys at its Niagara Falls, N. Y., plant and 
possibly other locations. 

Consumption and Uses.—Figures on quantities of columbium and 
tantalum products consumed in the United States are not available. 
The major use for columbium is as a stabilizer in stainless steels, 
decreasing their susceptibility to intergranular corrosion, improving 
weldability, and increasing creep and impact strength. It is also 
becoming an increasingly important constituent of ferrous and 
nonferrous alloys being developed for parts exposed to high tempera- 
tures generated in jet engines, gas turbines, and other equipment, 
imparting greater creep and fatigue strength.* The properties of 
columbium and tantalum alloys have been reviewed.5 Tantalum 

H Schaefer, Adolf O. (assigned to Midvale Co.), Ferrous Alloys and Rotor Forgings for Gas Turbines: 
U. 8. Patent 2,453,598, Nov. 9, 1048. 
€* German, Howard M. (assigned to Driver-Harris Co.), Alloy: U. 8. Patent 2,451,547, Oct. 19, 1948. 


€ Myers, R. H., The Constitution and Properties of Alloys Containing Tantalum and Columbium: 
Metallurgia, vol. 39, December 1948, pp. 57-63. 
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finds use principally as the pure metal. It is readily shaped into 


_ various objects and is highly corrosion-resistant. Considerable 
.quantities are used in the ch 

-.-. condensers, absorption towers, and other devices subject to corrosive 
- attack. Tantalum metal also finds wide application in surgery for 
- skull plates and sutures and in electronics as a structural component 


emical industries for heat exchangers, 


in many types of vacuum tubes. Tantalum carbide is used for 


. cutting tools, dies, and wear-resisting parts and is a component of 
; the all 

. importance during World War II as a catalyst in the production of 
; synthetic rubber. Tantalum oxide is an important constituent of 
. silica-free optical glass used for the lenses of aerial cameras. 


y Tantung. Potassium-tantalum fluoride was of critical 


Prices.—The Metal Bulletin (London) quoted columbite ore, 50-55 
percent combined oxides, January 13, 1948, at 65s. per unit, c. i. f. 
Thereafter quotations increased as follows, February 13, 67s. 6d.-70s.; 
November 16, 67s. 6d.—72s. Gd: and December 31, 70s.-75s. The 
successive increases in price apparently were due to the growing 
shortage of columbite created by strategic demands being superim- 
posed upon normal industrial requirements, coupled with the fact 
that columbite was being actively purchased during the year for the 
United States Government strategic stock pile. E&MJ Metal and 
Mineral Markets for January 1, 1948, quoted tantalum ore, 60 
percent Ta¿O;, at $2-2.50 per pound contained Ta,O;; the quotation 
rose in Áugust to $2.25—$2.75, then declined again in September to 
$2-$2.75, remaining unchanged thereafter. Prices for columbium 
metal per kilogram were $280 for rod and $250 for sheet, unchanged 
throughout 1948. Similarly, tantalum metal per kilogram was 
$160.60 for rod and $143 for sheet, also unchanged during the year. 
The American Metal Market quoted columbium and tantalum metal 
E per pound, at $62.75 and $65-$73, respectively, in 1948. 

errocolumbium alloy, 50-55 percent Cb, Eastern Zone, per pound 


. contained Cb, was $2.50-$2.60 in January 1948 increasing successively 


to $2.75-$2.80 on October 7 and $2.90 on December 23, the incre- 
ments reflecting the rise in the price of columbite ore. 

Stocks.—Inventory figures of tantalum and columbium ores, metal, 
alloys, and compounds in private and Government hands are not 
avallable for publication. Both columbite and tantalite are on the 
list of materials to be acquired for the National Strategic Stock Pile; 
however, tantalite was not in active demand in 1948. 

Foreign Trade.—In 1948, for the first time since 1942, columbite 
imports fell below 2,000,000 pounds, this despite the fact that demand 
for columbite remained at a near-record level. Diversion of part of 
the total supply to consuming countries other than the United States 
was not a significant factor in explaining the decline; instead, it is 
believed that accumulated columbite-rich dumps, which had been 
worked in Nigeria during the war years to supplement the normal 
e output from contemporary tin production, were becoming 
depleted. 

antalite imports slumped to the lowest level since 1939, the decline 
being reflected strongly in United States-destined shipments from 
both the Belgian Congo and Brazil, the major producing countries. 
Annual imports from Brazil ranged from about 162,000 to 440,000 
pounds in 1941-44 and about 68,000 to 98,000 in 1945-47, in marked 
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contrast to 9,202 pounds in 1948. Imports from the Belgian Congo 
during the years 1941-47 varied from about 147,000 to 486,000 
pounds annually as compared to 83,137 pounds in 1948. Despite 
the marked overall decline, imports were recorded from Argentina 
in 1948, the first year since 1944, and receipts of tantalite from Nigeria 
were nearly double those for 1947. Exports of columbium ore in 
1948 totaled 660 pounds to Switzerland, valued at $1,980. Tantalum 
metal and alloys were shipped to the amount of 867 pounds, value 
$33,995; principal recipients were the United Kingdom, Germany, 
and Austria. Exports of columbium metal and alloys and of tanta- 
lum ore were negligible. 


Columbium and tantalum ores (columbite and tantalite concentrates) imported 
for consumption in the United States, 1946-48, by countries, in pounds 


[U. 8. Department of Commerce] 


Columbium ore Tantalum ore 
Country 
1916 1947 1948 1946 1947 1948 
A A O A A PA AAA 1, 074 
E A EE A A ES 500 9, 468 |... ...... 
Belgian Congo........................- LL. lero 2,734 | 113,813 | 263,097 | 311,526 83, 137 
Belgium-Luxembourg..................... |... LLL L|. LLL... 24,125 |.......... 3,199 |.......... 
Bölivið iron in p aac EE US e nios ademas E, MEA 
fari]. EE E menace EE MON euer TAM GE eee heo 98, 072 71, 634 9, 212 
Nigerid EE 2, 411, 695 |2, 818, 900 |1, 822, 843 |.......... 7, 998 14, 559 
Southern Rhodesia- AAA PA A AA A 14, 928 &, 914 
Union of South Africa. ......... 2. ccc. |. sl LL. |... Lll... 1, 821 1, 884 |..........].....-.... 
United Kingdom. canes ass NA A EE 
Total: Pounds....................|2, 426, 246 |2, 821, 634 |1, 966,802 | 363,553 | 418, 753 116, BS 
bii EE $742, 804 | $857,550 | $655,916 | $302, 397 | $386, 934 $19, 159 


! Classified by U. 8. Department of Commerce as from Chile, which is believed to have been the country 
of transshipment rather than the country of origin. 


Technology.— Patents were issued outlining methods for separating 
columbium and tantalum by chlorination,“ and for determining 
columbium carbide in stainless steel. A technique for plating tanta- 
lum and columbium on nonferrous and ferrous metals and ceramic 
bases was developed. Principles of mechanically shaping tantalum 
were reviewed.” 

WORLD REVIEW 


Australia.—Under a recent decision of the Department of Com- 
merce, exports of tantalite are to be reserved for the United Kingdom. 
Tantalite exports were brought under Commonwealth control early 
in May 1948, licensing to be administered under the Department of 
Supply and Development. Total Australian production of tantalite 
(65 percent Ta,O;) for the years 1905-47, inclusive, was 295 tons.” 
Two new companies were formed to produce tantalum and columbium 


On o Francois, Treatment of Materials Containing ‘Tantalum and Niobium: U. S. Patent 2,429,671, 
ct. 28, 1947. 

Kroll, Wm. J., and Bacon, Frederick E. (assigned to Electro-Metallurgical Co.), Separation of Columbium 
and Tantalum Oxides: U. 8. Patent 2,443,254, June 15, 1948. 

6 Maurer, Walter C. (assigned to Carnegie-Illinois Steel Corp.), Process for Determining Columbium 
Carbide in Stainless Steel: U, S. Patent 2,447,763, Aug. 24, 1948. 

8 Powell, C. F., and others, Deposition of Tantalum and Columbium from Their Volatilized Halides: 
Jour. Electrochem, Soc., vol. 93, June 1948, pp. 258-265. 

9 Myers, R. H., Mechanical Working of Tantaluin: Metallurgia, vol. 39, November 1948, pp. 7-10. 

Y Sullivan, C. J., and Ludbrook, N. J., Bureau of Mineral Resources, Geology and Geophysic (Aus 
tralia), Tantalum and Columbium: Mineral Resources of Australia, Summary Rept. 19, 1945, 24 pp. 
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metal, Amalgamated Metallurgical Corp., Ltd., and New Metals 
(Australia), Ltd. The first company reportedly had acquired 
plant space at Finsbury, near Adelaide, while the second planned to 
operate at Welshpool, Western Australia (see Beryllium, Cesium and 
Rubidium, Zirconium—World Review, this chapter). 

Belgian Congo.—Most of the world output of intermediate-grade 
tantalite (about 35 percent Ta;O; and 30 percent Cb;O;) comes from 
the Belgian Congo. The main producing company is the Compagnie 
Geologique et Miniére des Ingenieurs et Industriels Belges Soc. Anon. 
(Geomines); tantalite is recovered as a byproduct in the mining of 
cassiterite which occurs in deeply decomposed pegmatite dikes 
Output in 1948 was about 320,000 pounds, a 16-percent decline 
below the approximately 380,000 pounds of 1947. Tantalite con- 
centrates were being stocked in 1948, there being virtually no market. 

Belgium.—The Société Générale Métallurgique de Hoboken, near 
Antwerp, is a producer of tantalum and columbium alloys and 
carbides. 

Brazil.—The world's principal production of high-grade tantalite 
(60 percent Ta,O;) is derived as a coproduct of beryl mining in the 
states of Paraiba and Rio Grande do Norte; production in 1937-44 
totaled about 600 metric tons. Exports in 1948 were only 9,183 
pounds, representing a decline of 87 percent below the 72,753 pounds 
reported for 1947. "The sharp drop was attributed to lack of interest 
on the part of American consumers, who ordinarily constitute the 
ponpe market. Buyers indicated that attempts were being made 

y producers to dispose of tantalite by making its purchase con- 
tingent to that of beryl which remained in strong demand. 

Canada.— Peg Tantalum Mines, Ltd., with properties and a 100-ton 
concentrating plant at Ross Lake northeast of Yellowknife, N. W. T., 
filed a bankruptcy petition in the summer of 1947 in the Edmonton 
courts. Consolidation with an affiliated company, Tantalum Refin- 
ing & Mining Corp. of America, Ltd., was under consideration.”? 
During 1948 the latter company acquired title to tantalite claims at 
Ross Lake and to a refining laboratory in Edmonton. 

Germany.—The production of tantalum and columbium alloys and 
compounds "7 and tantalum metal “ in Germany during World War II 
was described. "Total output in Germany of Lirocoumbium during 
the war was about 1 ton per month. "Two tantalum-refining plants 
were in operation, at least one of which was later dismantled and 
removed by the Russians. 

A deposit of the columbium mineral, koppite, disseminated in 
limestone, was reported as occuring about 500 meters east of the 
village of Schelingen in the Kaiserstuhl, near Freiberg. Reserves 
of 500,000 to 700,000 metric tons, containing under 0.50 percent 
columbium, were estimated. Experimental mining of columbium 
ore in the Kaiserstuhl, presumably from the above deposit, was 
reported.” 

n Metal Bulletin (London), No. 3285, Apr. 23, 1948, p. 12. 

n The Precambrian, vol. 22, No. 11, November 1947, p. 27. 

n Brewin, E., and others, The German Ferro-Alloy Industry: British Intelligence Objectives Subcom- 
mittee (BIOS) Final Rept. 798, Item 21, December 1945, 97 pp. 

14 Owen, E. R., Production of Tantalum at the Works of Siemens and Halske, A. Q.: British Intelligence 
Objectives Subcommittee (BIOS) Final Rept. 232, Item 21, October 1945, 12 pp. 

7! Fischer, R. P., The Niobium Deposit in the Kaiserstuhl: Joint Intelligence Objectives Agency (U. 8.) 


Rept. 16, Aug. 7, 1945, 2 pp. 
7% Metal Bulletin (London), No. 3311, July 27, 1948, p. 14. 
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Nigeria.—Nearly 99 percent of the world output of high-grade 
(65 percent Cb,0,) columbite concentrates originates as a byproduct 
of tin mining in northern Nigeria. Total Nigerian production in 
1948 was 1,238 long tons, being essentially unchanged from 1947 out- 

ut of 1,286 tons. The major producers were Amalgamated Tin 

ines of Nigeria, Ltd., 347 long tons; Bisichi Tin Co., Ltd., 122 tons; 
and Jantar Nigeri Co., Ltd., 264 tons. The latter two companies 
reported, near the year end, proven columbite reserves of 811 and 
2,439 tons, respectively. The columbite contract between Jantar 
Nigeria Co., Ltd., and American buyers was renewed for the calendar 
years 1949-50 at an increased price. Shipments were principally to 
the United States, as in past years, but exports to the United Kingdom 
rose from 269 tons in 1947 to 407 in 1948. Norway received 100 tons 
in 1947, none in 1948. Important deposits of high-grade tantalite 
occur ” in central Nigeria. 

Portuguese East Africa (Mozambique).- -A uranium-bearing mineral 
resembling samarskite has been reported as occurring in quantity in 
the vicinity of Tete. The mineral contains tantalum and colum- 
bium and other elements which may constitute its greatest value; 
50 tons have been shipped to the United Kingdom and a permit ob- 
tained for shipment of 100 more. 

Southern Rhodesia.— Production of tantalite was about 14 tons 
in 1947 and 8 in 1948. Energetic prospecting for tantalite was 
reported in the Bikita district, east of Salisbury.” 

South-West Africa.— Total output of tantalite for a 20-ycar period 
through 1948 was about 20 tons. 

United Kingdom.—Ferrocolumbium and ferrotantalum are pro- 
duced at the Rainham Works of Murex, Ltd., Essex.9? 

Other Countries.—Uganda produced a few thousand pounds of 
high-grade columbite in 1948. A few tons of low-grade columbite- 
tantalite (25 percent Cb30;, 12 percent Taz0;) were recovered in 
Malaya ® during the Japanese occupation as a byproduct of tin 
dredging in the states of Johore and Kedah.  Columbite-tantalite 
concentrates are obtained as a byproduct from gold mining in the 
Mayoko region, French Equatorial Africa,? a few tons being recovered 


in 1945-46. 
GALLIUM 


Despite its great rarity in nature in concentrations of economic 
importance, gallium is one of the most widely distributed elements 
in the earth's crust. Granitic rocks almost invariably contain about 
0.001 percent of the element. Traces of gallium are found in essen- 
tially all aluminum minerals, a high proportion of zinc minerals, in 
lepidolite, tourmaline, ores of iron, manganese, and tin, in coal, and 
in aluminum, iron, and zinc metal. Up to 1.85 percent gallium has 
been reported in germanite, the richest known gallium-bearing 
mineral (see Germanium in this chapter). 

n Work cited in footnote 28. 

18 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 1, July 1948. p. 23. 

19 Mining Journal (London), vol. 231, No. 5893, July 31, 1948, p. 563. 

80 Metal Industry, The Rarer Metals: Vol. 72, No. 13, Mar. 26, 1948, pp. 246-247. 


H Mining Journal (London), Mining in Malaya: Vol. 231, No. 5889, July 3, 1948, pp. 668-669. 
8 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 4, April 1948, p. 4. 
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Gallium becomes concentrated to a varying degree in intermediate 
products and residues formed in processing aluminum and zinc ores 
and in burning coal and is recovered commercially from these sources. 

Production.—Gallium metal was produced in 1948 by the Eagle- 
Picher Lead Co., Joplin, Mo., from cadmium plant residues and 
lithopone sludge; by the Aluminum Ore Co. (Aluminum Co. of 
America subsidia ), East St. Louis, Ill., from Bayer process liquors; 
and by Situs Laboratoria, Inc., Saratoga Springs, N. Y. The 
latter company began output late in the year and constituted & new 
producer. Total production of gallium metal by all producers for 
1948 is estimated to have been about 200 pounds. Shipments prob- 
a did not exceed 100 pounds. 

great deal of public interest in gallium was evidenced in 1948 
because of its rumored atomic energy applications. The Atomic 
Energy Commission and, to a lesser extent, the Office of Naval 
Research, sponsored several projects in 1947 and 1948 devoted to 
the study of gallium metal, alloys, and compounds. Under military 
auspices, the Bureau of Mines carried on an intensive survey of the 
naturally occurring and byproduct gallium resources of the United 
States and conducted research in the extractive metallurgy of gallium. 

Prices.—Near the end of 1948, gallium metal, 99.9 percent pure, 
was offered by the Aluminum Co. of America at the prices below. 


Quantity: Per gram Quantity—Continued: Per gram 
Less than 100 grams....... $5. 00 5,000-9,999 grams......... $3. 50 
100-999 grams. ...........- 4. 50 10,000-24,999 grams....... 3. 00 
1,000-4,999 grams. ........- 4. 00 25,000 grams and over. .... 2. 50 


The above quotations, converted to dollars per pound, range from 
$2,270 downward to $1,135. 

Uses.—The principal practical application for gallium metal has 
been as a component in the construction of direct-reading fused quartz 
thermometers * used for measurements up to 1,200? C., gallium 
filling the role played by mercury in lower range instruments. 
Small quantities of gallium have found use in dental amalgams, 
optical mirror backings, gallium-vapor lamps, and low-melting alloys: 
Some of the alloys of gallium with indium, tin, and aluminum are 
noteworthy in being liquid below room temperature. 

The favorable range between its melting and boiling points (about 
30?—2,000? C.), combined with low vapor pressure and other desirable 

roperties, suggest that gallium metal would be a highly efficient 
Krebs medium. The principal deterrents to such use are 
its high cost and avidity for alloying with other metals. If these 
difficulties can be resolved, gallium metal may find bulk application 
as a heat-exchange fluid or coolant, in installations such as nuclear- 
energy power plants, which must operate at temperatures considera- 
bly transcending those of conventional steam-power plants if they 
are to make available even a small part of their potential energy. 

World Review.—It has been estimated that as much as 1,000 tons 
of gallium per year may be lost in the British Isles through discard or 
dissipation into the air of gallium-rich flue dusts and ashes derived 
from burning British coals. Gallium is produced in the United 


€ Smithells, C. J., A German Thermometer for Use in the Range 400°-1200° C.: British Intelligence Ob- 
Jectives Subcommittee Final Rept. 345, February 1946, 11 pp. 
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Kingdom by the Chemical Research Laboratory, Teddington, Middle- 
sex. 

Several years before World War II, gallium was produced in Ger- 
many at the rate of about 300 pounds per year. Raw materials 
were germanite ore from the Tsumeb mine in South-West Africa and 
wastes from the treatment of the copper ores of Mansfeld in eastern 
Germany. 

Gallium has been reported in flue dusts from the combustion of 
Australian coals, the coal ashes of Asturia, Spain, in Russian elec- 
trolytic zinc, and in Indian bauxite ores. 


GERMANIUM 


Germanium is found in significant traces in some zinc and tin ores, 
in enargite, topaz, beryl, lepidolite, spodumene, tourmaline, alkali 
feldspars, and in coal. The mineral germanite has been found to 
contain up to about 10 percent germanium. Bolivian pyrargyrite has 
shown 1 to 3 percent, and a few exceedingly rare minerals contain 
germanium to the extent of a few percent. 

Commercial production of germanium has come from germanite 
ore on occasion, but its recovery as a byproduct of zinc smelters treating 
germaniferous ore has afforded the largest and most dependable 
supply. Ultimately the most important source of germanium mav 
be the flue dusts and ashes saved from burning of germaniferous 
coals by industry. 

Production.— The Eagle-Picher Lead Co., Joplin, Mo., which had 
been the sole domestic producer of germanium and its compounds, 
was joined by two newcomers in 1948 —the American Steel & Wire 
Co. (subsidiary of U. S. Steel Corp), Donora, Pa., and Saratoga 
Laboratories, Inc., Saratoga Springs, N. Y. Output of germaniuin 
in 1948, mostly as the oxide, exceeded 1,000 pounds and reached an 
all-time high mainly as a result of record output of zinc by the Eagle- 
Picher Lead Co. from the germaniferous zinc ores of the Tri-State 
district. With the exception of 1945, domestic production of ger- 
manium has shown an uninterrupted rise since its beginning in 1942. 

Consumption and Uses.— Consumption, mainly by the electronics 
industry, kept closely abreast of production. Concern was expressed 
by consumers as to the adequacy of future supplies in view of probable 
expanding requirements, combined with the possibility that Tri-State 
district zinc output, from which most germanium comes as a by- 
product, seemed certain to continue to decline. 

Germanium is employed in the electronics industry as the kev 
component in diminutive crystal units used for the rectification of 
radio-frequency currents ranging up to about 100 megacycles. The 
diode, or two-clement type, was developed during World War II, 

together with similar silicon crystal rectifiers, for application in radar 
microwave circuits and was proven in several years service. Large 
numbers of germanium diodes are now used in the video detector 
circuits of television sets, electrical test equipment, Geiger counters 
crystal sets, electronic computers, and telephone circuits. Several 
thousand diodes are used in some of the larger electronic computers 
It is believed that the telephone industry is one of the largest potential 
users and that hundreds of thousands of units may eventually be 
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required. The quantity of germanium metal needed in a single 
unit is exceedingly all measuring only about 3 mm. by 3 mm. by 
0.6 mm. 

In 1948 Bell Telephone Laboratories, Princeton, N. J., announced 
development of a triode unit or transistor. Similar in size to the 
diode, the transistor may be employed as an oscillator or amplifier, or 
for other purposes for which vacuum tubes are ordinarily used. 
Despite its apparently bright future, the transistor is still in the experi- 
mental stage, difficulty being experienced in producing units of uniform 
electrical characteristics. Nor is it yet competitive in price with 
the vacuum tubes it might displace. Its advantages over vacuum 
tubes center around its wide frequency range, small size, light weight, 
longevity, low current requirements, and freedom from hum. Basic 
research in the semiconductors, such as germanium and silicon, has 
been carried on for several years at Purdue University, South Bend, 
Ind., by K. Lark-Horovitz and associates. Cyclotron bombardment 
of germanium was employed recently by this group to produce new 
types of semiconducting crystals, and a patent issued and assigned 
to the Purdue Research Foundation covering a germanium-helium 
ie which, it is claimed, will resist higher voltages than untreated 
crystals. 

Germanium has been used in special optical glass and in phosphors.*? 
Film resistors of germanium are made by depositing the metal on 
ceramic bodies from the volatile compound germanium hydride. 
Germanium (12 percent) and gold form a low melting eutectic that 
may have eventual applications in jewelry as a gold solder and in 
dentistry for inlays. The alloy melts at 673? F. compared with 
1,945? F. for pure gold, expands slightly upon solidification, and 
resembles standard 18-carat gold in color. 

Stocks and Prices.—Strong demand kept stocks pared to a low level. 
Demand and increased costs appeared to be the main factors in bring- 
ing about an increase in prices in 1948, the average for the year being 
about $65 a pound for the spectrographically pure oxide and $230 for 
high-purity metal. Averages for 1947 were $50 per pound for the 
oxide and $200 for the metal. Purchased in small lots, both metal and 
compounds bring appreciably higher prices. 

World Review.—1t has been estimated that up to 2,000 tons of 
germanium per ycar may be present in stack gases, flue dusts, and 
ashes of plants burning germaniferous coals in the United Kingdom 
(see Gallium, this chapter). The Chemical Rescarch Laboratory, 
Teddington, Middlesex, produces germanium from such residues.*% 
Germanium has been studied in the coal ashes and flue dusts of Spain, 
Australia, and the U.S. S. R. Germanite, the richest known ore of 
germanium, has been found only at the Tsumeb mine, South-West 
Africa. Very pure specimens of the mineral have shown a germanium 
content exceeding 10 percent. H. DeWitt Smith, managing director 
of Tsumeb Corp., Ltd., states: *? 

*« Bardeen, J., and Brattain, W. H., The Transistor, a Semiconductor Triode: Phys Rev., vol. 74, ser. 2, 
July 15, 1948, pp. . 

83 Science News Letter, New Steps in Electricity: Vol. 53, No. 6, Feb. 7, 1948, p. 83. 

* Whaley, Randall M. (assigned to Purdue Research Foundation), Germanium-Helium Alloys and 
Rectifiers Made Therefrom: U. 8. Patent 2,447,829, Aug. 24, 1948. 

8? Williams, Fred E., Some New Aspects of Germanate and Fluoride Phosphors: Jour. Optical Soc. 
America, vol. 37, January 1947, pp. 37-41. 


8 Chemical Age (London), Using Germanium: Vol. 59, No. 1536. Dec. 18, 1948, p. 806. 
s Letter to Bureau of Mines, June 16, 1949. 
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When Tsumeb Corporation took over the assets of the old German company, 
there were on hand at Tsumeb approximately 26 tons of germanium-gallium ore, 
which represented a pre-war accumulation by the old company from the upper 
levels. hree shipments, totalling 11 tons, have been made by Tsumeb Corpora- 
tion. S. ees , leaving a balance of 15 tons of material carrying approximately 
38% copper, 8% lead, 9% zinc, 2 to 4% germanium, and .25-.50% gallium. 

The old records indicate that this material was mined during the years 1922-23 
from the 6th level, of which a careful inspection shows no indication of additional 
germanium-gallium ore. 

Germanium metal has been produced in Germany and its use in 
high-frequency current rectification studied; 9 50 tons of germanite 


ore were reported to have been in a Hanover warehouse at the begin- 
ning of World War II. 


HAFNIUM 


Hafnium metal is reported to be about as soft as copper and similar 
to zirconium in D except for a higher melting point and specific 
gravity, being in the latter respect about as heavy as mercury. The 
metal can be hammered cold, drawn into wire, and rolled into sheet 
and is said to be superior to zirconium in cold-working properties. All 
commercial zirconium metal and compounds produced up to the 

resent time contain hafnium, in amounts that may exceed 2 percent. 
afnium oxide and carbide are among the most refractory of com- 
pounds, with melting points of 2,664? and 3,787? C., respectively. 

Hafnium is almost identical with zirconium in chemical behavior 
and is invariably found in zirconium minerals in nature; with the 
exception of the rare mineral, thortveitite, zirconium is always present 
in appreciably larger quantity than hafnium. The hafnium oxide 
content of commercial and potentially commercial zirconium minerals 
is approximately 0.5-2.0 percent for zircon, 0.5-1.2 in baddeleyite, and 
0.17-0.7 in eudialyte. (See the Zirconium section of this chapter.) 
Certain altered varieties of zircon, such as alvite and cyrtolite, are the 
richest sources of hafnium, up to as high as 15 percent HfO, bein 
positively reported; however, the average would probably not exce 
a few percent. Minerals containing hafnium are radioactive owing to 
the presence of either uranium or thorium, or both. The quantity of 
hafnium in a mineral is apparently roughly proportional to the inten- 
sity of radioactivity of the mineral. Almost 4.5 percent of uranium 
oxide has been found in cyrtolite. It has been suggested that the 
fluorescence of some zirconium minerals may be related to the hafnium 
content. 

The hafnium-rich mineral cyrtolite has been found in quantities of 
hundreds of pounds at a feldspar quarry near Bedford, Westchester 
County, N. Y. and at Baringer Bill, Llano County, Tex. The latter 
locality is no longer accessible, being flooded by & reservoir. Other less 
important GE occurrences in the United States are listed in 
comprehensive early publications.?! Cyrtolite has also been recorded 
from India, Madagascar, Italy, Sweden, and from the Hybla and 
Parry Sound district, Ontario, Canada. The hafnium-rich mineral, 

* Taylor, J. E., and others, German Research on Rectifiers and Semiconductors: British Intelligence 
Objectives Subcommittee (BIOS) Final Rept. 725, July 1, 1946, p 


. 20-25. 
Lee, O. Ivan, The Mineralogy of Hafnium: Chem. Revs., T 5, No. 1, February 1928, 37 pp. 
Tyler, Paul M., Hafnium: Burcau of Mines Inf. Circ. 6457, 1931, 11 pp. 
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alvite, occurs in Norway. The occurrence of hafnium in zirconium 
minerals of the U. S. S. R. has been studied.?? 

Production.—Hafnium metal, oxide, and other compounds are 
Mir cie by De Rewal International Rare Metals Co., Philadelphia, 

a. The Fairmount Chemical Co., Newark, N. J., produces hafnium 
oxide. Hafnium metal and compounds are available from Chemical 
Commerce Co., Newark, N. J., and from A D. McKay, New York, 
N. Y. Hafnium-nickel alloy (50 percent Hf-50 percent Ni) has been 
prepared by Metal Hydrides, Inc., Beverly, Mass. 

Uses.—To date, hafnium metal and compounds have found applica- 
tion only in chemical and physical research devoted to further study 
of their properties. In view of the current intense interest in the 
development of superrefractories for jet engines, nuclear reactors, and 
other high-temperature devices, the compounds of hafnium, such as 
the oxide and carbide, have received renewed attention. The ab- 
sorption cross section of hafnium for thermal neutrons is substantially 

eater than that for zirconium (which is very low), suggesting that 
if zirconium metal or compounds are to be utilized effectively in any 
atomic energy applications where neutron conservation is critical, as 
in nuclear reactors, the hafnium content must first be removed. 

Because of its high ductility, melting point, and electron emissivity 
hafnium shows promise in the electronics industry for filaments and 
cathode surfaces. The oxide and salts exhibit catalytic properties 
similar to the zirconium homologs in the dehydration and dehydro- 
genation of ethyl alcohol. 

Should specific applications be developed for hafnium, requiring 
the element in quantity, it appears possible that 100 tons per year or 
more could be recovered from zircon concentrates. However, much 
more economical methods of separation from zirconium than those 
presently known would have to be developed to effect such large-scale 
output. 

Prices.—Hafnium metal powder, 98 percent, was recently quoted 
at $32 per gram in 100-gram lots; quotations for the oxide, 99 percent, 
were $23 per gram, 100-gram lots; the basic nitrate of similar purity 
was offered at $17 per gram, 10-gram lots. 

Technology.— The application of ion-exchange Y and other meth- 
ods * to the problem of separating hafnium from zirconium give 
promise of supplanting the once tedious procedure of fractional 
crystallization. Hafnium metal is prepared by methods nearly 
identical to those employed for zirconium. In 1948 the Bureau of 
Mines investigated the ion-exchange method for hafnium separation 
and developed spectrochemical methods for its determination. In 
Australia the Division of Industrial Chemistry of the Council for 
Scientific and Industrial Research is reported to have investigated 
the problem of hafnium and zirconium separation for several years © 
and to have studied preliminary separations on a fairly large scale. 

8 Kostyleva, E. D. [The Geochemistry of Hafnium in the U. 8. 8. R.]: Trudy Inst. Geol. Nauk, No. 39, 
Mineral Geokhim, Ser. 3, 1940, pp. 41-47. 

9i Street, Jr., Kenneth, and Seaborg, G. T., Ion-Exchange Separation of Zirconium and Hafnium: Jour. 
Am. Chem. Soc., vol. 70, No. 12, December 1948, pp. 4268-4269. 

* Huffman, E. H., and Beaufait, L. J., Separation of Zirconium and Hafnium by Extraction with 
Thenoyltrifluoroacetone: U. S. Atomic Energy Commission, AECD-2387, Oct. 7, 1948, 12 


p. ; 
* Warner, H. W., Titanium and Zirconium, New Metals in Australian Metallurgy: Chem. Eng. and 
Min. Rev., vol. 40, No. 7, Apr. 10, 1948, p. 261. 
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INDIUM 


Commercial indium is recovered as a byproduct in the production 
of zinc, cadmium, and lithopone. 

Production.—Output of indium in 1948 tripled that for the low 
year 1947 but was still negligible in comparison with the late years of 
World War II, when annual production approached 100,000 troy 
ounces. Small quantities of the metal were produced during the year 
by National Zinc Co., Bartlesville, Okla., and the American Steel € 
Wire Co. (subsidiary of U. S. Steel Corp.), Donora, Pa.; the Perth 
Amboy, N. J., plant of the American Smelting & Refining Co., re- 
ported production of the chloride. Shipments of indium and com- 
pounds were made by the above-mentioned concerns and by Anaconda 
Copper Mining Co., Great Falls, Mont., and the Denver, Colo., plant 
of the American Smelting & Refining Co. The latter two plants, 
while inactive in 1948, are normally the largest producers. The 
indium content of 1948 shipments totaled 12,202 troy ounces com- 
pared to 13,908 in 1947 and 9,667 in 1946. 

Uses.—The chief use of indium to date has been as a plating for lead- 
coated machinery bearings and gears, imparting improved corrosion 
resistance, better oil-film retention, and higher surface hardness and 
strength. This application reached a peak during the last years of 
World War II in aircraft production but has declined since that time. 
Indium alloys with many of the nonferrous metals, indium-zinc alloy 
having been used to plate hollow-stcel aircraft propeller blades, and 
indium-gold finds application in dentistry. As a backing for mirrors 
and headlights indium forms brilliant, nontarnishing reflecting 
surfaces. A tin-free indium-lead alloy has been developed to fill the 
demand for a solder with a melting point intermediate between that 
of tin-lead solders and brazing alloys.” A patent was granted for a 
tin-free silver-brazing alloy * containing indium. Indium foils have 
been employed for the measurement of neutron density in nuclear 
physics experimentation. The wide range between the melting 

oint (157° C.) and boiling point of indium (2,000° C.),? plus other 
avorable characteristics, suggests its possible use, like gallium, as a 
liquid metal for high-temperature thermometry or as a heat-exchange 
medium in high-temperature devices. Indium forms alloys with 
allium and tin that are liquid at room tempcrature and below (see 
Gallium, this chapter). Indium-bismuth alloy is sold commerciall 
under the trade name Cerrolow; one type of this alloy melts at 46.8° C. 
and may be applied molten to the skin of the body without injury. 
Suggested uses are as casts replacing plaster of paris, and in the arts 
as facial casts which may be plated with copper and the underlying 
low-temperature alloy subsequently removed. Indium has been 
proposed as & plating metal for the manufacture of tarnish-proof 
silverware. The oxide imparts yellow and amber shades to glass. 

* Albin, Joseph, Indium-Plated Lead Bearings Withstand High Stresses: Materials and Methods, vol. 
27, No. 6, June 1948, pp. 88-89. 

9 Chemical Industries, Indium-Lead Alloy Solder: Vol. 63, No. 4, October 1948, p. 672. 

* Polak, Joseph F. (ussigned to Monroe Sherman), Silver-Brazing Alloys Containing Indium: U. S. 
Patent 2,456,593, Dec. 14, 1948 


H Kohlmeyer, E. J., and Spandau, H., [The Boiling Point of Indium]: Ztschr. anorg. Chemie, vol. 253, 
Mar. 15, 1945, pp. 37-40. 
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Stocks.—With a negligible output of metal and compounds in 1948, 
the decline in producers' stocks at the year end, compared to the same 
period in 1947, was about equal to shipments reported. Large stocks 
of unprocessed indium-rich residues were believed to be held by pro- 
ducers who awaited signs of an upturn in the demand for indium before 
incurring the expense of extracting the metal. 

Prices.—Indium metal, 99.9 percent, was quoted nominally at 
$2.25 per troy ounce. The continuing doldrums of the indium market 
is reflected by the fact that this price has remained unchanged since 
September 1945. Prior to that time, back to about 1940, indium 
prices ranged from $3-$15 per troy ounce, with figures in the higher 
range generally prevailing. 

Technology.—A spectrochemical method for the determination of 
indium in ores was developed by the Bureau of Mines.: Methods for 
the recovery of indium ? and for its electrodeposition ? were published. 

World Review.—Indium is produced in Peru as a byproduct of zinc 
smelting at the Oroya plant of the Cerro de Pasco Corp. Exports of 

Peruvian indium in 1948 totaled 500,000 grams,* most of which went 
to the United States. Peru's exports in previous years were: 1947, 
304,000 grams; 1946, 155,000; 1945, 41,457. Indium is produced in 
Belgium by the Société Belgochimie and at Okar, near Goslar, in 
Germany.* 


LITHIUM 


The brines of Searles Lake, near Trona, Calif., are the most import- 
ant commercial source of lithium. Lithium minerals of commercial 
importance are spodumene, lepidolite, amblygonite, and petalite. 
(Ores and compounds of lithium are discussed in the Minor Nonmetals 
chapter of this volume.) 

Production and Consumption.—Lithium metal and alloys are pro- 
duced by the Metalloy Corp. (subsidiary of Lithium Corp. of America), 
Minneapolis, Minn., and by the Maywood Chemical Works, May- 
wood, N. J. Output of metal in 1948 was less than one-third that 
of 1947, but production of lithium alloys remained essentially un- 
changed from the earlier level. A wide variety of lithium chemicals 
is prepared by the above mentioned companics and by the Foote 
Mineral Co., Philadelphia, Pa. A promising compound, lithium- 
aluminum hydride, is now produced in commercial quantitics by Metal 
Hydrides, Inc., Beverly, Mass. 

Consumption and Uses.—Apparent consumption of lithium metal 
and alloys in 1948 amounted to several thousand pounds each. 

Metallic lithium is employed for removing sulfur, oxygen, and other 
gases from molten metals, particularly copper, and in addition, it has 
a grain-refining action. Lithium is finding expanded use in the light 
metals field, particularly in alloys of aluminum, zinc, and magnesium * 

! Marks, Graham W., and Jones, Betsy M., Method for the Spectrochemical Determination of Beryllium, 
Cadmium, Zinc, and Indium in Ore Samples: Bureau of Mines Rept. of Investigations 4363, 1948, 27 pp. 
! Last, O. A., Separation of Indium from Cadmium Plant Residues: Thesis, Univ. of Utah, 1947. 


Lebedeff, Yurii E. (assigned to American Smelting and Refining Co.), Process of Recovering Indium: 
U. S. Patent 2,433,770, Dec. 30, 1947. 


3 Moeller, T., and Hopkins, B. 8., The Electrochemistry of Indium: Jour. Electrochem. 8oc., vol. 93, 
No. 3, March 1948, pp. 84-93. 

4 Preliminary estimate based on Peruvian Customs’ incomplete figures of exports for first 11 months. 

SAitkenhead, W. C., Vertical Retort Zinc and Byproducts: Off. Military Govt. for Germany (U. S.) 
FIAT Final Rent. 733, Mar. 6, 1946, 38 pp. 

* Loonam, Alfred C. (assigned to Mathieson Chemical Corp.), Magnesium-Base Lithium Alloys: U. S. 
Patent 2,453,444, Nov. 9, 1948. 
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to which are conferred, variously, better tensile strength, ductilitr. 
and corrosion resistance. Lead base bearing alloys are hardened with 
small additions of lithium. 

Lithium amide and lithium-aluminum hydride are proving of in- 
creasing value in organic synthesis. The amide is reportedly used in 
the production of several allergy specifics of the antihistamine tvpe; 
the double hydride offers many possibilities, among which are the 
ER of carbon dioxide to derivatives of methanol * or formalde- 

yde. 

Stocks and Prices.—Year-end producers’ stocks of lithium metal 
and alloys for 1948 were substantially less than for the same period in 
1947. 

Published quotations for lithium metal, 98-99 percent in E&MJ 
Metal and Mineral Markets were $10-$15 per pound in January 1945, 
with increases in mid-March to $12-$15 and in early July to a flat $15, 
remaining unchanged thenceforth. 

Technology.— Various methods for the production of lithium metal 
were described in 1948.3 


RHENIUM 


Molybdenite has proven to be the richest mineral source of rhenium, 
from less than 0.0001 percent of the element, up to 0.05 having been 
reported in domestic deposits. One isotope of rhenium, Reiz is 
naturally radioactive, emitting beta particles? The principal com- 
mercial source of rhenium is flue dust collected from plants engaged 
in the roasting of molybdenite concentrates; the rhenium content of 
such flue dusts may be as high as several percent. 

Production.—Rhenium and potassium perrhenate have been pro- 
duced since 1942 by the Chemistry Department of the University of 
Tennessee (Knoxville), under the supervision of A. D. Melaven, the 
raw material used being molybdenite roaster flue dust containing up 
to 1.5 percent rhenium. Anticipated output of 150 to 200 pounds of 
the perrhenate in the period 1947-48 fell far short of realization because 
of delays incurred in building a new pilot plant and a shortage of full- 
time employees to operate the facility. Production was resumed in 
mid-1948 and continued through the rest of the year. The new plant 
has an annual capacity of 30 to 50 tons of flue dust. A survey for 
new sources of rhenium is continuing. 

Uses.—Being very similar to tungsten in physical and chemical 
characteristics, rhenium can be readily substituted for it in many 
applications. Rhenium wire has been used as filaments in incandes- 
cent lamps and thermionic tubes and is said to be less volatile in vac- 
uum and to show greater emissivity than tungsten. Superior pen 
nibs, make-and-break electrical contact points, and thermocouples 
have been made from rhenium metal and alloys. Rhenium metal in 
powder or colloidal form has proved to be & valuable catalyst in the 
production of chloroform, ethane, and antiknock compounds. Aside 

1 Nystrom, Robert F., and others, Reduction of Carbon Dioxide to Methanol by Lithium Aluminuz 
Hydride: Jour. Am. Chem. Soc., vol. 70, No. 1, January 1948, p. 441. 

Cunningham, J. B., and Gorski, C. H., Recovery of Lithium from Its Various Ores and Salts: Bureau 
of Mines Rept. of Investigations 4321, 1948, 35 pp. 

Rogers, R. R., and Viens, G. E., The Production of Lithium Metal: Canadian Min. and Met. Bun, 
vol. 41, No. 439, November 1948, pp. 623-628 


* Sugarman, Nathan, and Richter, Harold, Note on the Natural Radioactivity of Rhenium: U.S. Atomic 
Energy Commission, AEC D-1844, Feb. 26, 1948, 2 pp. 
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from its use as a catalyst, where recovery and reuse are possible, 
rhenium is obtainable in too small quantity to show much promise in 
any large-scale industrial application. 

Prices. —The University of Tennessee Chemistry Department 
offered rhenium metal, 99.9 percent, and potassium perrhenate during 
1947-48 at the following prices, per gram: 


Potassium Rhenium 

Quantity: perrhenate metal 
First "EENEG $2. 00 $3. 25 
Next 00 grains 8l... 2-2 ee its L 50 2. 50 
Each gram over 100 grams at----------------------- 1. 00 L 75 


These prices remained unchanged from the 1946 quotations. Durin 
1948 an excellent résumé of rhenium technology was published * an 
a new method of colorimetric determination described.!! 

World Review.—Molybdenites from the Kounrad, Tyznyanz, and 
Chikok deposits in the Kazakh S. S. R. were studied and found to 
contain 0.00012-0.015 percent rhenium; 86-90 percent of rhenium con- 
tained in these ores is reported recovered in the roaster flue dusts.!? 
Molybdenite from Lainejaur, Sweden, was reported to contain about 
0.25 percent Re, this being easily the highest rhenium content ever 
reported for any mineral? Before World War II, Germany was the 
only producer of rhenium; an output of several hundred pounds per 
year was reached in the mid-1930's. Raw materials consisted princi- 
pally of molybdenum wastes from copper ore dressing and refining. 


SCANDIUM 


Scandium is a silvery metal with a melting point of 1,400? C. and a 
computed boiling point of 2,400? C.; its nitride is dark blue, is a good 
conductor, and GES 8t 2,600? C. Scandium weighs only slightly more 
than aluminum. 

While scandium is sometimes classified with the rare-earth metals, 
it has many affinities in nature, as well as peculiar physical and chem- 
ical properties, which amply justify its being considered apart from 
the rare earths. The element is widely distributed in the earth's 
crust, being present in at least trace quantities in many rock-forming 
minerals. Pyroxenes and amphiboles average about 0.01 percent; 
muscovite, lepidolite, and beryl contain scandium, up to 1 percent 
being reported in the case of beryl.* Recent studies in which scand- 
ium oxide was artificially introduced into the mineral beryl suggest the 
blue varieties found in nature may be richest in scandium.!* The 
mineral thortveitite, (Sc, Y); Si¿O,, is the only known species in which 
scandium is a major constituent, containing up to 42 percent Sech: 
thortveitite has been reported in pegmatites at Satersdalen, Norway; 
Befanamo, Madagascar, and, GER in Iceland. Monazite is re- 

orted to sometimes contain up to a few percent of the oxide. Titan- 
ite, columbite, tantalite, zircon and many of the less common rare- 

1? Druce, J. G. F., Rhenium: Cambridge University Press, 1948, 89 pp. 

1 Melaven, A. D., and Whetsel, K. B., Colorimetric Determination of Rhenium: Anal. Chem., vol. 20, 
No. 12, December 1948, pp. 1209-1211. 

12 Bibikova, V. I., [Rhenium in Dusts of the Molybdenum Division of Balkhash Works): Tsvetnye 
Metal., vol. 19, No. 4, 1946, 


pp. 4448. 
3 Aminoff, G., [A Molybdenite Rich in Rhenium]: Geol. Foren. Forh., vol. 65, No. 1, 1943, pp. 71-72. 
14 Oftedal, Ivor, [Scandium in Biotite as a Geologic Thermometer]: Norsk Geol. Tids., vol. 23, 1943, pp. 


202-213. 
15 Borovik, 8. A., [Laboratory PS on Introduction of Scandium into the Crystal Lattice of 
Beryl): Compt. rend. acad. sci. (U. R. S. S.), vol. 53, 1946, pp. 65-66. 
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earth minerals contain scandium. Tin-tungsten ores are said to con- 
tain as much as 1 to 2 percent Sc;0O,. Fergusonite from near Sapping- 
ton and Laurin, south of Butte, Mont., is reported rich in scandium." 

Production and Uses.—At present, scandium and its compounds are 
of interest only in research; however, should commercial applications 
be developed, possibly several hundred pounds of the element per 
year might become available as a byproduct of other industries, 
notably those engaged in the processing of tungsten, beryllium, 
tantalum, columbium, and rare-earth minerals. Scandium com- 
pounds are produced in the United States by Fairmount Chemical 
Co., Newark, N. J., and F. A. Lewis, Hempstead, N. Y. 

Prices. —Scandium oxide exceeding 99 percent in purity is quoted 
at $50 per gram; high-purity scandium sulfate has been recently 
offered in 10-gram lots at $17.50 per gram. The metal is not known 
to be procurable at present. 

Technology.—Scandium is recovered from  thortveitite, from 
residues left from the purification of tungstic oxide used in the prepa- 
ration of high-purity tungsten metal, and from rare-earth processing 
residues. The metal is prepared by electrolysis of a fused bath of 
ScF; plus NaF, using a graphite anode and additions of Sc;O; as a 
depolarizer. New methods applicable to the analysis of scandium 
and to the refining of its salts were described in 1948." 


SELENIUM AND TELLURIUM 


Production.— The output of selenium in 1948 rose for the second 
successive year, being 89 percent above the average for the period 
1935-39 but still 12 percent below the peak year 1943. Tellurium 
production also increased for the second year since 1946, showing a 
small gain over 1947. 

Both selenium and tellurium are recovered for the most part from 
anode muds accumulated in the electrolytic refining of domestic and 
imported blister copper. Production of electrolytic copper was 
maintained at a high rate both in 1947 and 1948, assuring a large 
output of selenium- and tellurium-rich raw material during the 
same period. 

Producers of refined selenium and tellurium in the United States 
are the American Smelting and Refining Co., Baltimore, Md.; United 
States Metals Refining Co., Chrome, N. J.; and the International 
Smelting & Refining Co., Perth Amboy, N. J. Tellurium is produced 
from lead bullion by the United States Smelting, Refining & Mining 
Co., East Chicago, Ind. Phelps Dodge Refining Corp., Laurel 
Hill, Long Island, N. Y., and El Paso, Tex., produces large quantities 
of selenium- and tellurium-bearing silver slimes, which are custom- 
refined for the company's account by the United States Metals 
Refining Co. The latter company produced selenium and tellurium 
alloys in 1948. Selenium alloys were produced by the American 
Smelting & Refining Co. and tellurium alloys by the United States 
Smelting, Refining & Mining Co. 

16 Cooke, 8. R. B., and Perry, E. S., Columbium and Cerium Minerals in Montana: Am. Mineral., vol 
30, 1945, pp. 623-628. 

e FCR s E of Scandium by Means of Pyridine: Jour. Appl. Chem. (U. S. S. RJ 


p. 
Beck, G., The Biochemistry of Scandium and Its Precipitation as Phytate: Mikrochemie ver. Mikrochim. 
Acta, vol. 34, 1948, pp. 62-66. 
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Consumption and Uses.—Apparent domestic consumption . (pro- 
ducers’ domestic shipments plus imports) of selenium and tellurium 
in 1948 was 837,836 pounds and 78,788 pounds, respectively. 


Salient statistics of elemental selenium and tellurium in the United States, 
1944—48, in pounds 


Selenium Tellurium ! 
Pro- Imports 3 Pro- 
Year Pro- Pro- , 

Produc- | ducers' ue Produc- | ducers Ber 

ments year Pounds Value ments year 
1944................- 485, 446 | 423,906 | 517,217 97,800 | $170, 582 69, 025 45, 323 163, 105 
19046 ociosas 458, 486 604, 445 371, 258 216, 793 395, 934 80, 750 60, 328 183, 527 
1946................. 291, 103 405, 226 257, 135 475, 081 806, 205 3.765 38, 523 148, 769 
1947 cd 512, 648 | 1 489, 415 280, 368 529, 175 893, 171 45, 248 71, 300 122, 717 
1948................. 561, 156 $70, 718 270, 806 267, 118 489, 702 48, 806 78, 788 92, 735 


! Includes tellurium content of small quantity of oxide. 
? Bureau of Mines not at liberty to publish value. 

3 Includes selenium salts. 

* Revised figure. 


Large quantities of selenium are used yearly by the glass, rubber, 
&nd electronics industries for decolorizing, acceleration, and for 
rectifier components, respectively. Selenium rectifiers have been 
extensively used in industry for many years, but the period 1947-48 
witnessed a phenomenal growth in their use, due principally to 
development by the Federal Telephone & Radio Corp., Harrison, 
N. J., of new miniature, inexpensive types ideally suited to radio and 
television circuits. These diminutive rectifiers used in voltage 
multiplier circuits of radio or television sets can deliver 200 to 500 
volts d. c. from a 117-volt a. c. source, eliminating a heavy and bulky 
transformer and rectifier tube.? The newly introduced xerographic 
process of “dry” photography employs selenium-coated metal disks 
from which the photographic image is reported transferred by static 
electricity.? Selenium is used in ruby glass,” photoelectric cells, 
protective coatings for nonferrous metals, orange-red pigments, 
phosphor base materials,?! lubricants,?? and as an additive to steel 
for refining grain and improving ductility.? Selenium and tellurium 
added to steel or copper improve their machinability, a high degree 
of electrical conductivity being retained in the case of copper. Tel- 
lurium is extensively used as a core wash in foundries as a chill 
inducer for iron castings.^ 

Stocks.— Producers’ stocks of metallic selenium and tellurium were 
down at the year end of 1948 compared to the same period in 1947. 
Selenium is included in group B of the list of strategic and critical 


1$ Chadwick, E. W., Voltage Multiplier Circuits with Selenium Rectifiers: Communications, vol. 27, 
No. 1, January 1947, p. 14. 

19 Nature, Photography on Selenium: Vol. 161, Apr. 3, 1948, p. 522. 

H Pavlish, A. E., and Austin, C. R., Selenium-Ruby and Other Glasses Colored by Selenium: Jour. 
Am. Ceram. Soc., vol. 30, No. 1, Jan. 1, 1947, pp. 1-11. 

22 Smith, Arthur L., and others, Preparation of Strontium Selenide and Its Properties as a Base Material 
for Phosphors Stimulated by Infrared: Jour. Am. Chem. £0c., vol. 69, No. 7, July 1947, pp. 1725-1729. 

2 Heiks, Ray E., and Croxton, Frank C., Selenium Dioxide as a Lubricant Additive: Ind. Eng. Chem., 
vol. 39, No. 11, November 1947, pp. 1466-1474. 

33 Gagnebin, Albert P., Selenium Additions to Cast Steel: Am. Foundryman, vol. 12, August 1947, pp. 


43-52. 
* Sullivan, W. P., Preventing a Shrinkage In Gray Iron Castings; Tellurium Core Washes as Chill Inducers: 
Am. Foundryman, vol. 12, August 1947, pp. 26-28. 
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materials to be procured for the National Strategic Stock Pile; mate- 
rials in this category are recommended for acquisition only to the 
extent they may be available for transfer from nonstrategic stock piles 
of Government agencies. Data concerning quantities of selenium 
held in the strategic stock pile are confidential. 

Prices.—In January 1948, E&MJ Metal and Mineral Markets 
quoted selenium, black, 99.5 percent, at $2.00 per pound and tellurium 
at $1.75 per pound, these prices remaining unchanged the balance 
of the year. 

Foreign Trade.—Imports of selenium and compounds in 1948 
totaled 267,118 pounds with a value of $489,762. Contributing coun- 
tries were Canada, 265,118 pounds and Norway, 2,000. In 1947 
receipts amounted to 529,175 pounds, Canada accounting for 526,970. 
No imports of tellurium were recorded. Export figures on selenium 
and tellurium are not available. 

World Review.—Large quantities of selenium and tellurium are 
recovered as a byproduct of electrolytic copper-refining operations by 
the International Nickel Co. of Canada, Ltd., Copper Cliff, Ontario, 
and by Canadian Copper Refiners, Ltd., Montreal East, Quebec. The 
rated annual production capacity of the latter operation is 450,000 
pounds for selenium and 50,000 pounds for tellurium. Production of 
selenium and tellurium in 1948 was 327,500 and 32,100 pounds, valued 
at C$655,000 and C$56,175, respectively. Output of both commod- 
ities was below that of the Pema year, with selenium registering its 
second successive decline below the yee year 1946, when 521,867 

ounds were produced. The lowered output of selenium and tel- 
urium, at least in 1948, is believed to have been caused partly by the 
summer and autumn drought in eastern Canada, which resulted in a 
shortage of electric power for the production of electrolytic copper. 
The International Nickel Co. of Canada, Ltd., reported sales of 
selenium and tellurium in 1948 as 103,687 and 12,608 pounds, respec- 
tively, compared with 225,362 and 16,420 pounds in 1947. 

Selenium is produced in Australia by the Electrolytic Refining & 
Smelting Co. of Australia Proprietary, Ltd., Melbourne; in Sweden by 
the Boliden Mining Co., and in Belgium by the Société Générale 
Métallurgique de Hoboken: near Antwerp. In the United Kingdom, 
copper alloys of selenium and tellurium are produced by British 
Copper Refiners, Ltd., Prescot, Lancashire. 


THALLIUM 


Traces of thallium are found in many zinc sulfide ores and in cuprifer- 
ous pyrites, the roasting and subsequent treatment of which give rise 
to the commercial production of thallium as a byproduct. The bulk of 
the thallium in the earth’s crust is contained as traces in the potash 
minerals, principally feldspars and micas;? however, thallium recovery 
is not economically feasible at present from these sources. 

Production.—The Globe cadmium refinery of the American Smelt- 
ing & Refining Co. at Denver, Colo., continues to be the sole producer 
of thallium metal in the United States, reporting an annual output of 
a few thousand pounds. Production of thallium increased for the third 


H Ahrens, L. H., The Unique Association of Thallium and Rubidium in Minerals: Jour. Geology, vol. 56. 
No. 6, November 1948, pp. 578-590. 
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consecutive year, being about 30 percent higher than in 1947 but sub- 
stantially below the average for the war years 1940-45. 

A Bureau of Mines survey of domestic thallium resources, made at 
the request of the Army Engineer Corps, showed the existence of 
relatively large quantities of thallium in the ores, processing streams, 
and finished products of the Salt Lake Valley.“ Methods were 
developed by the Bureau of Mines for the detection and determination 
of thallium in various raw materials and products. As a result of the 
Bureau of Mines survey, the American Smelting and Refining Co. 
began construction of a pilot plant for thallium recovery from Cottrell 
dust at its Murray, Utah, silver-lead smelter. The same company 
also had under construction in 1948 a new thallium recovery plant at 
its Globe smelter in Denver with an anticipated monthly production 
capacity of 2,000 pounds of thallium. The ores of the Mercur district 
near Marysvale, Utah, are rich in thallium, the tailings accumulations 
of the Mercur mill reportedly containing nearly 2,000,000 pounds of 
the element. The owners of the tailings were engaged in developing 
an effective means of recovery. | 

Consumption and Uses.—Producers’ shipments of thallium metal 
and sulfate in 1948 indicate an apparent consumption of both com- 
modities nearly twice that for 1947. Rodent control campaigns pro- 
moted by public agencies in 1948 are believed to have aroused some 
additional interest in rodenticides. 

The major part of thallium metal produced is consumed in the 
preparation of thallium sulfate, which in turn is used principally as a 
rodenticide, being added to grain and other media for this purpose. 
A new use for thallium, developed during World War II, is based on 
the ability of thallium bromoiodide crystals to transmit infrared 
radiation of very long wave length.” Such crystals find important 
application in military equipment designed for sniper detection, 
signaling, and similar operations where visible radiation must be 
absent. Bromoiodide crystals, in the form of lenses, plates, and 
prisms, are of great importance in the optical systems of spectrometers 
used for fundamental research in molecular structure and for analysis 
of organic preparations by infrared absorption methods. Thallium 
oxysulfide is used in photoelectric cells ? similar to selenium. Mer- 
cury-thallium (8.5 percent Tl) amalgam has a much lower freezing 
point than mercury alone, permitting temperature measurement with 

lass-type thermometers in the range of 2? to minus 60? C. Thallium 

as also found limited use in high-density liquids, special glasses, 
selenium rectifiers, silver-bearing alloys, corrosion-resistant and 
fusible lead alloys, and mold- and insect-proofing, and as a phosphor 
activator. 

Prices.— Thallium sulfate was offered by the American Smelting & 
Refining Co. in 1947 at $18 per pound, 10-pound lots, up to November 
1947, when the price declined to $15, remaining unchanged through- 
out 1948. "Thallium metal, 99.9 percent, 10-pound lots, was quoted 
at $15 per pound by the same company in 1948. 

* Annual Report of the Secretary of the Interior for the Fiscal Year Ended June 30, 1947, pp. 186-187. 
* Plyler, Earle J., Infrared Prism Spectrometry from 24 to 40 Microns: Nat. Bureau of Standards Jour. 
Research, vol. 41, No. 2, August 1948, pp. 125-128 


25 Hewlett, C. W., High-Sensitivity Photoconductive Cell: General Electric Rev., vol. 50, No. 4, April 
1947, pp. 22-25. 


1344 MINERALS YEARBOOK, 1948 


Foreign Trade.—Before World War II thallium and its com- 
pounds are believed to have been imported in significant quantities 
from Belgium, France, Germany, and Poland. In 1945 and 1946 
several thousand pounds of thallium sulfate were received from Bel. 
glum and France but probably represented old stocks rather than new 
production. Imports and exports of thallium metal and chemicals 
are now included in a group classification by the United States Depart- 
ment of Commerce and can no longer be differentiated from other 
associated items. 

World Review.—Thallium production at Okar near Goslar, Ger- 
many, has been described.” Thallium sulfate is produced as a 
byproduct of zinc smelting in Belgium by the Société des Mines et 
Fonderies de Zinc de la Vielle-Montagne, Liége, Belgium. Imperial 
Smelting Corp., Ltd., London, United Kindgom, produces thallium. 


ZIRCONIUM 


Production.—The most important zirconium mineral, zircon, is 
recovered in the United States, as in most other countries, as a co- 
product or byproduct in the production of ilmenite, rutile, and mona- 
zite from the sands of present day or ancient elevated beaches. Ever- 
increasing demand in recent years for titanium minerals has, in con- 
sequence, greatly expanded the output of zircon. The principal 
producer of zircon in 1948 was the Humphreys Gold Corp., operating 
under contract for the Rutile Mining Company of Florida at a 
site near South Jacksonville, Fla. The plant, which commenced 
recoveries in April 1944, was reported to have processed about 9,000, 
000 tons of sand since that time; current operations are said to be at 
the rate of 7,500 tons of sand per day. Combined weight of the 
monthly output of zircon, rutile, and ilmenite concentrates was re- 
ported as approximately 4,000 tons.* 

In December 1948 E. I. du Pont de Nemours & Co. signed a long- 
term lease on State-owned ilmenite-bearing property near Starke, 
Fla. It was anticipated operations would begin early in 1949 at the 
rate of about 25,000 tons of sand per day. The heavy-mineral frac- 
tion of the sand was reported as 4 to 4.5 percent by weight, containing, 
in turn, 45 percent ilmenite and 14 percent zircon. Leucoxene 
(altered ilmenite and rutile) and rutile will be the principal minerals 
sought, with zircon being produced as a lesser coproduct. The 
Humphreys Gold Corp. will operate the property under contract to 
the du Pont firm and will recover the zircon for its own accouut in a 
separate plant designed to treat the ilmenite-free tailings. 

Assets of the Riz Mineral Co., which had previously recovered 
zircon from contemporary beach sands near Vero Beach, Indian 
River County, Fla., were acquired by the Florida Ore Processing 
Co. in 1948. The latter company concentrated beach sands near 
Melbourne, Fla., for a period of about 3 months in 1948, recovering 
zircon, ilmenite, rutile, garnet, and monazite. 

29 Aitkenhead, W. C., Vertical Retort Zinc and Byproducts: Off. Military Govt. for Germany (U.S.) 


FIAT Final Rept. 733, Mar. 6, 1946, 36 pp. 
x Hubbard, Judson S., Umenite, Rutile, and Zircon: Mining World, vol. 10, No. 10, September, 1948, 
. 41. 
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The Bureau of Mines published the results of its extensive investi- 
ations of the heavy-mineral sands near Trail Ridge, Fla.*! Low- 
evel airplane reconnaissance of the marine shoreline of the Carolinas 

and Georgia indicated a wider distribution of heavy mineral sands 
than previously recorded.?? 

large prospective tonnage of zircon was reported available frorn 
stream placers at various localities in western Idaho, an estimated 
45,000 tons being contained in recently dredged gravels.?? Zircon 
occurs in the chromite-bearing black sands of the Cahir Oreo 
coast, a few tons of crude concentrate having been won in connection 
with experimental chromite recovery during World War II. 

Interest in the production of zirconium metal was keen throughout 
1948; however, the combined output of all producers probably did not 
exceed a few thousand pounds. The Bureau of Mines continued its 
pioneering investigations into the production and properties of zir- 
conium at the Albany, Oreg., experiment station. Output of zircon- 
ium metal sponge, 99.5 percent pure (including hafnium content), in 
1948, by the Bureau of Mines pilot plant was 2,150 pounds or about 
two-thirds capacity. An enlarged pilot plant was under construction, 
with an estimated annual capacity of about 15,000 pounds of metal. 
Zirconium metal and compounds are produced by the Foote Mineral 
Co., Philadelphia, Pa.; this company’s output includes small quanti- 
ties of very high purity, high-ductility zirconium metal produced by 
the iodide process. Powdered and fused metal, zirconium hydride 
and nitride, and a variety of zirconium master alloys are produced by 
Metal Hydrides, Inc., Beverly, Mass. Westinghouse Electric Corp., 
Pittsburgh, Pa., has produced zirconium metal.* The Titanium 
Allo anufacturing Division, National Lead Co., Niagara Falls, 
N. Y. makes zirconium alloys, stabilized-zirconia refractories, and a 
wide variety of zirconium compounds. Control of the Titanium Alloy 
Manufacturing Co. was acquired in October 1948 by the National Lead 
Co. The Electro Metallurgical Co. produces zirconium ferrosilicon 
alloy at its Sheffield, Ala., Niagara Falls, N. Y., and Alloy, W. Va., 
plants. Zirconium-copper, zirconium compounds, and zirconia re- 
fractories are produced by the Beryllium Corp., Reading, Pa.; Rohm 
& Haas Co., Philadelphia, Pa. and F. W. Berk & Co., Woodridge, N.J., 
are important producers of zirconium compounds. The last-named 
company entered the zirconium field as an integrated producer in 
1948. The concern has its own raw material sources in Australia and 
eventually plans to make zirconium metal and alloys in addition to 
compounds. The Norton Co., Worcester, Mass., initiated production 
of fused stabilized-zirconia refractories in 1948 at its Chippawa plant, 
Ontario, Canada, and planned to expand capacity. 

Consumption and Uses.—Annual consumers’ requirements for 
zirconium minerals in the United States are estimated to range 
between 20,000 and 30,000 tons. The major share is used in the cer- 
amics industries, an important, but lower percentage being required 


31 Spencer, Robert V., Titanium Minerals in Trai! Ridge, Fla.: Bureau of Mines Rept. of Investigations 
4208, 1948, 21 pp. 

2 McKelvey, V. E., and Balsley, Jr., J. R., Distribution of Coastal Black Sands in North Carolina, 
South Carolina and Georgia, as Mapped from an Airplane: Econ. Geol., vol. 43, No. 6, September-October 
1948, pp. 518-524. 

u Staley, W. W., Distribution of Heavy Alluvial Minerals in Idaho: Idaho Bureau of Mines and Geology 
Mineral Resources Rept. 5, March 1948, 12 pp. 

* American Metal Market, Westinghouse Surveys Future of Zirconium in Industry Fields: Vol. 55, No. 
5, January 8, 1948, p. 3, 
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for alloy production. Consumption of zirconium alloys amounts to 
several thousand tons & year. A few thousand pounds of zirconium 
metal were shipped in 1948. 

The chief use of zirconium metal has been in powder form for flash- 
light powders, flares, fireworks, and detonators. The small quantity 
of ductile metal available to date has been used in the electronics 
industry for getters and vacuum-tube parts; however, when it becomes 
available in quantity as a result of improved processes recently de- 
veloped, it is expected to find extensive use in surgery, corrosion- 
resistant chemical equipment, electrical parts, jewelry, and perhaps 
tableware. Zirconium master alloys have been used for many years 
in the steel industry as scavengers or for conferring desirable proper- 
ties, such as refining the grain and increasing the strength of high- 
chromium steels. The zirconium stainless steels are creep- and corro- 
sion-resistant at very high operating temperatures, and thus have been 
of peculiar interest in gas-turbine construction and analogous applica- 
tions. An important new magnesium-zirconium alloy (0.5 percent 
Zr minimum), ZK-60, has been developed by the Dow Chemical Co., 
Midland, Mich.; the addition of zirconium confers added strength, 
impact toughness, creep resistance at high temperatures, and corro- 
sion resistance. Several binary zirconium alloys (usually 50-50) 
with magnesium, copper, titanium, and nickel are commercially avail- 
able as ladle additions. 

Ground zircon finds a multiplicity of applications wherever acid- 
type refractory materials are required for very high operating temper- 
atures. The mineral is employed in the form of bricks, cements, 
molded objects, or as loose sand. The sand is used extensively for mold- 
ing in foundries. Possessing a high degree of nonwettability, zircon 
refractories are widely used in aluminum-melting furnaces and in the 
electric furnace manufacture of calcium metaphosphate.** Baddeley- 
ite likewise is used as a refractory but apparently is most important 
as a zirconium source for the production of alloys. Zirconia, the com- 
mercially prepared oxide, is a very refractory material, melting at 
2,715° C., but has not been extensively used because of poor resistance 
to thermal shock; however, recent work has shown it may be stabilized 
with small additions of lime or magnesia with only slight loss in refrac- 
toriness. Zirconia and zircon are extensively employed in ceramics * 
for enamels, porcelains, and glazes. The one-time large use of zir- 
conia as an opacifier in vitreous enamels has been reported partially 
supplanted by other materials, notably titanium dioxide; however, it 
continues to be important in porcelains and glazes. Zirconium nitride 
has found interest chiefly as a refractory, being extremely stable and 
impervious to attack by most metals and alloys. The unusual refrac- 
tory nature of certain zirconium compounds combined with the low 
neutron absorption of zirconium is suggestive of their possible appli- 
cation in nuclear-energy-pile construction and in stationary parts of 
jet-engine and gas-turbine combustion chambers. Basic zirconyl 
sulfate is finding increasing use in tannage for the production of fine- 

25 Iron Age, Rare Metals Improve Magnesium Alloys: Vol. 162, No. 4, July 22, 1948, p. 83. 
5 s Balawin, W. J., Zircon and Zircon Refractories: Chem. Eng. Progress, vol. 44, No. 11, November 1948, 


H Gershuns, A. L., Use of Zircon in Ceramic Insulators for Spark Plugs: Jour. Am. Ceram. Soc., vol. 31, 
No. 1, January 1948, p. 16. 
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quality white leathers,? several million feet of leather per year re- 
portedly being processed in this way. Zirconium compounds are used 
in the preparation of brilliant dyes,? water repellants, and catalytic 
agents. Zirconia is becoming important as an optical-glass polishing 
agent. 

Stocks.—Inventories of zircon concentrates (65 percent ZrO,) and 
baddeleyite, undifferentiated, held by importers and consumers totaled 
about 6,500 short tons at the end of 1948 compared with about 6,000 
tons for the 1947 year-end. Similarly, stocks of mixed ilmenite- 
rutile-zircon concentrates were about 5,700 tons (zircon content, 
4,100 tons) on December 31, 1948, against about 12,600 (zircon con- 
tent, 9,300 tons) for the same date in 1947. Supplies of zirconium 
metal in producers’ hands probably did not exceed 1,000 pounds. 

Zircon and baddeleyite are included by the Munitions Board in the 
list of mineral commodities to be acquired for the National Strategic 
Stock Pile. Both minerals are in the group A classification, which 
includes those materials for which stock piling is deemed the only 
suitable means of insuring supplies for an emergency. The recent 
proving of very large reserves of zircon in Florida and the impending 
development of these deposits suggests that zircon may become rele- 
gated to a less urgent stock-piling classification. Data on quantities 
of zircon and baddeleyite in the strategic stock pile are confidential. 

Prices.— Zircon concentrate, 55 percent ZrO, minimum, f. o. b. 
Atlantic seaboard was quoted by E&MJ Metal and Mineral Markets 
on January 1, 1948, at $45-$47 per ton. Increased quotations were 
registered later in the year as follows: August 5, $48-$52 per ton; 
August 12, $50-$52. On the latter date, concentrate of 65 percent 
minimum ZrO, content was quoted at $65.50-$67.50, rising on 
December 9 to $67.50-$70.50, only to be followed by & sharp drop 
December 23 to $45-$48. The decline at the year end is believed 
to have been caused by Australian companies reducing their prices to 
levels competitive with Florida producers, in view of lowering demand 
for zircon. Quotations on zirconium metal powder were unchanged 
in 1948 at $7-$8 per pound, depending on quantity; the ductile, 
iodide process metal was much more costly, being priced at up to 
$300 per pound. Iron Age listed zirconium-copper (6 percent Zr) 
on January 8, 1948, at $8.75 per pound of contained zirconium; on 
June 10, the same price prevailed, but for alloy of 20-percent zir- 
conium content; November 1 figures indicated a price increase to 
$12 per pound of contained zirconium, but in alloy reported as con- 
taining 10-12 percent Zr. Zirconium-ferrosilicon alloys, 12-15 and 
35—40 percent Zr, were quoted in January at 6 and 18.4 cents, respec- 
tively, per pound of alloy, f. o. b. plant, carlots; October prices were 
6.6 und. 21 cents delivered. The low-zirconium SMZ (Zr 0.75-1.75 
percent, 45-56 Cr) and CMSZ (Zr 5-7 percent, 60-65 Si) alloys in 
January were quoted at 15.75-18.8 and 18-21.05 cents per pound, ton 
lots, f. o. b., changing to 17.25 and 19.75 cents in October, delivered. 
Oil, Paint and Drug Reporter listed zirconium compounds, carlots, 
works, at the following prices per pound which remained unchanged 

% Turley, Harold G., Zirconium Tannage: Chem. Industries, vol. 63, No. 3, September 1948, p. 393. 
* Chemical Engineering, Zirconium Produces Promising Pigments: Vol. 55, No. 10, October 1948, 
pp. 274-276. . 
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throughout the year: Hydride, $7.00; oxide, ground, 88-92 percent, 
$0.25; oxide, 98%-99, ground, $1.50; oxychloride, 5 ton lots, $0.29%; 
basic sulfate, $0.37%; basic carbonate, $0.30X. 

Foreign Trade.—Most of the zircon consumed in the United States 
has ordinarily been received from Australia in the form of mixed zircon 
(50-90 percent zircon)-ilmenite-rutile-monazite concentrates; how- 
ever, further export of mixed concentrates was banned by the Com- 
monwealth Government in March 1948 (see World Review) with the 
result that receipts of such material in the United States totaled only 
about 16,000 tons in 1948 compared to slightly over 36,000 tons in 
the year previous. Much-enlarged shipments of high-grade Aus- 
tralian zircon concentrates (65 percent ZrO;) were received, com- 
pensating in part for the cessation of mixed sand imports. 

Exports of zirconium ore and concentrates in 1948, principally to 
Canada, were 312 tons valued at $24,137 compared to shipments of 
330 tons in 1947. Zirconium metal and alloy exports in 1948 totaling 
21,966 pounds, more than doubled those of 1947 and were valued at 
$7,911. The United Kingdom was the major recipient. 


Zirconium ore (concentrates)! imported for consumption in the United States, 
1944-48, by countries, in short tons 


French 
Y ear Australia ? Brazil Canada |West Africa India 
(Senegal) 
1944. 21,701 2 dla IA EA II 
1045... a os 25, 672 192 A | EES 
1040. 14, 379 2, 431 EA A 
LES 21, 894 4, 619 "Aere 4, 181 
1948... .........- 12, 965 3, 553 gl mds 279 


! Concentrates from Australia are zircon or mixed zircon-rutile-ilmenite, and those from Brazil are 
baddeleyite or zircon. All other imports are zircon. 

? Imports of zircon, rutile, and ilmenite from Australia until early 1948 were generally in the form of mixed 
concentrates. These mixed concentrates were classified by the U. S. Department of Commerce arbitrarily 
as “zirconium ore," “rutile,” or “ilmenite.” Total zircon contents of the “zirconium ore" (as shown in 
this table) and of the “rutile” and “ilmenite” concentrates (see Titanium chapter) are estimated as follows: 
1944, 11,317 tons; 1945, 17,138 tons; 1946, 11,535 tons; 1947, 22,727 tons; and 1948, 13,873 tons. 


Technology.—Methods were described for the preparation of ductile 
zirconium,” beneficiation of zircon-bearing sands,*! and the purifica- 
- tion of zirconium compounds.*? Several patents were issued in 1948 
covering the preparation of magnesium-zirconium alloys,*? zirconium 
lakes, zirconium chloride, and zirconia catalysts.* 


4 Kroll, W.J., and others, Large-Scale Laboratory Production of Ductile Zirconium: Jour. Electrochem. 
Soc., vol. 94, No. 1, July 1948, pp. 1-20. 

41 Fraas, F, and Ralston, Ò. C., The Electrostatic Separation of Several Industrial Minerals: Am. Inst. 
Min. and Met. Eng., Mining Technol., vol. 12, No. 4, Tech. Pub. 2408, uy 1948, 11 PP; 

4 Ayres, John A., Purification of Zirconium by Ion Exchange Columns: Jour. Am. Chem. Soc., vol. 69, 
No. 11, November 1947, pp. 2879-2881. 

4 Ball, C. J. P., Jessup, A. C., and Wilson, J. B. (assigned to Magnesium Elektron, Ltd.), Process for 
Producing Magnesium-Zirconium Alloys: U. S. Patent 2,452,804, Nov. 2, 1948. 

4 Wainer, Eugene, and Van Mater, Henry L. (assigned to Titanium Alloy Mfg. Co.), Zirconium Lakes 
and Method of Making Same: U. S. Patent 2,452,616, Nov. 2, 1948. 

4 Kroll, W. J., and Bacon, F. E. (assigned to Electro-Metallurgical Co.), Process for Producing Zir- 
conium Chloride: U. S. Patent 2,443,253, June 15, 1948. 

* Bond, George R., Jr. (assigned to Houdry Process Corp.), Preparation of Zirconia-Containing Catalysts: 
U. 8. Patent 2,444,913, July 13, 1948. 

Thomas, C. L., and Lee, E. C. (assigned to Universal Oil Products Co.), Preparation of a Silica-Alumins- 
Zirconia Catalyst: U. S. Patent 2,439,994, Apr. 20, 1948. 

Maresic, M. M., and Griest, E. M. (assigned to Socony-Vacuum Oil Co.), Preparation and Use of Zirconia 
Gels in the Conversion of Hydrocarbons: U. S. Patent 2,442,772, June 8, 1948. 
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WORLD REVIEW 


Australia.—The world's richest and perhaps largest deposits of 
zirconiferous sands occur in Australia, particularly near the border 
of New South Wales and Queensland; important deposits also exist 
on the coast of Western Australia. During 1948 seven firms were 
reported mining on the east coast, with another temporarily shut 
down and two about ready to enter the field. The United States 
firm of E. I. du Pont de Nemours, Inc., was reported planning to 
work titaniferous sands at Cheyne Beach, east of Albany, Western 
Australia, from which zircon would presumably be recovered as & 
coproduct." Rare Metals Pty., Ltd., began operations in 1948 in 
the Cheyne Beach area, recovering zircon and titanium minerals. 
New Metals, Ltd., à new company, plans to produce zirconium metal 
and salts at a proposed smelting works to be located at Welshpool, 
near Perth, Western Australia.*? 

Before the spring of 1948, most of the zircon exported from Australia 
was shipped as a black-sand mixture containing zircon (50-90 percent), 
ilmenite, rutile, and monazite. Such mixed concentrates were sub- 
sequently beneficiated in the importing country, mainly the United 
States. Upon the declared intent of the Commonwealth Government 
to purchase and stockpile monazite, the exportation of mixed con- 
centrates was forbidden after March 1948 under the provisions of the 
Atomic Energy Act of 1946. "Thereafter essentially all exports of 
zircon were shipped in the form of high-grade (65 percent ZrO;) 
concentrates with the monazite and titanium minerals removed. 
The anticipated near-future self-sufficiency of the United States, 
their principal customer, with respect to zircon, caused much concern 
to Australian producers of the commodity. It was felt, however, 
that restoration of western European economies would provide 
enlarged demand in that area. 

Brazil.—The only known commercial deposits of baddeleyite 
(natural zirconium oxide) in the world occur in the state of Minas 
Gerais. Reserves were estimated at 2,000,000 tons in 1936. Im- 

ortant deposits of zircon occur in the beach sands of the States of 
Babia, Espirito Santo, and Rio de Janeiro in association with mona- 
zite; the mineral is recovered as a coproduct in the production of 
monazite. In September 1948 the Economic Cooperation Adminis- 
tration, under the European Recovery Program, authorized the 
expenditure by France of about $17,000 for the purchase of 130 
metric tons of baddeleyite from Brazil. 

Ceylon.—The beach sands at Pulmoddai and Tirukkovil, eastern 
Ceylon, are estimated to have a heavy mineral content of about 
4,000,000 tons, containing about 25 percent zircon. Deposits in the 
western part of the island are thought to contain equally large reserves 
of heavy minerals,* 

* Metal Industry, vol. 73, No. 14, Oct. 1, 1948, p. 274. 


48 Metal Bulletin, No. 3285, Apr. 23, 1948, p. 12 


p. 

49 Instituto de Technologia Industrial-Belo Horizonte, Brazil, Ore Deposits of the Pocos de Caldas Plateau 
Brazil, and Zirconium Geochemistry: Bol. 6, 1945, 36 pp. 

# Mining Journal (London), vol. 230, No. 5884, May 29, 1948, p. 398. 
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French West Africa (Senegal).—Production of 191 metric tons of 
zircon was reported in 1948; 71 tons were exported. 

Malaya.—During the Japanese occupation 741 tons of zircon and 
207 tons of mixed monazite and zircon concentrates were recovered 
as a byproduct of alluvial tin mining.** 

Poland.—Zirconiferous black sand deposits of the Baltic seacoast 
were described.5? 

United Kingdom.—The new high-strength magnesium-zirconium 
‘alloys are made by Magnesium Elektron, Ltd., Clifton Junction, 
near Manchester. Zirconal, Ltd., formed in conjunction with Silicon 
Developments, Ltd., II Cavendish Place, London, reportedly will 
manufacture zircon refractories.’ Murex, Ltd., Essex, produces 
zirconium hydride, hoping to fill domestic demands formerly met by 
imports from the United MR 

U. S. S. R.—The potentially commercial zirconium mineral eudialyte 
(about 14 percent ZrO;), occurs in large tonnages in the Kola Peninsula 
in conjunction with presently operated apatite deposits. 

31 Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 4, October 1947, 


. 14. 
H Zwierzyck, Jozef [Zirconium Deposits in Western Pomorze (Poland)]: Hutnik, vol. 14, 1947, pp. 150-152. 
8 Chemical Age, vol. 57, No. 1472, Sept. 27, 1947, p. 439. 
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GRAPHITE 


substantially over the preceding year’s totals. Due to greater 

demands of industry, production of crystalline and amorphous 
graphite totaled 9,949 short tons and shipments amounted to 9,871 
short tons valued at $450,759. "The figures on shipments and value 
represent increases of 90 and 104 percent, respectively, over those 
reported for the preceding year. Producers’ stocks totaled 525 short 
tons at the end of 1948. The manufacture of artificial graphite 
increased considerably during the year, but the Bureau of Mines is 
not at liberty to publish detailed figures for graphite of this type. 
Manufactured material] competes with natural graphite for many 
uses, including paints, polishes, pencils, and lubricating products. 
There are too few domestic producers to allow publication of separate 
statistics on natural crystalline and amorphous graphite. However, 
the accompanying table shows combined figures for the 1944-48 period. 


P enbstantially. and sales of domestic graphite in 1948 increased 


Production and shipments of natural graphite in the United States, 1944-48 


Produo- Shipments 
tion 
Year (short Short 

tons) tons Value 
TIA 5, 408 5, 768 | $349, 663 
1945.2. condos dw S 5, 334 289, 207 
1916: xod ence c 5,575 4,844 | 252, 596 


A report on the flake-graphite deposits in Alabama has recently 
been released.? 
1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 


3 Pallister, H. D., and Thoenen, J. R., Flake-Graphite and Vanadium Investigation in Clay, Coosa, 
and Chilton Counties, Ala.: Bureau of Mines Rept. of Investigations 4366, 1948, 84 pp. 
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As indicated in the accompanying table, imports of all kinds of 
graphite totaled 52,259 short tons valued at $2,046,248 in 1948, 
representing increases of 20 percent in quantity and 35 percent in 
value from 1947. As in 1947, natural amorphous shows the greatest 
change, increasing from 40,703 tons valued at $1,236,734 to 48,117 
tons valued at $1,529,312. An increase in imports from Mexico was 
responsible for the bulk of this change. 


Graphite (natural and artificial) imported for consumption in the United States, 
8 


[U. S. Department of Commerce] 


Crystalline Amorphous 
" " Total 
ump, chip, 
Vost Flake or dust Natural Artificial 
Short Short | Short | yy Short 
tons Value toris Value tons Value to Value tons Value 
RU ! 

1044. oe ee 6, 191 $663,231; 1, 568 $251,832 18, 204: $345, 612 131 $10, 299 26,184 $1, 27n, 974 
¡AA AS 2, 883/286, 532; 5, 207 ae 90 28,042; 569, 600 154| 6,223 36, 2365 1,420, 597 
TT EEN 3, 337/253, 103 56 29, 743| 1, 065, 835 4 558 33, 140: 1, 327, 516 

1947: | | | | | 
Canada ............ 253| 41, 013,.......1....... 1, 708 130, 246 .......1.......! 961 171, 259 
Ceylon_..---.--.-.-|----...|-.-.-.- ""}98) 16,313. 3.707] 432,763. 28 2,660 3,933; 451.76 
Chiug. Ll ll... 56. 4: AN. EE A A ECKE: 56 4. 068 
(giis et ee DEER RE DOES 4 5.7 ae HERE 4 582 
France............. Bal. VE A E A EE 33' 9, (0 
AA A is as E A 168 67, (il, 168 7, (al 
A A Pee eae AI e 107 3300 eelere eet 107| 3,300 
Madagascar ........ 2, 388 201,385; (1) O e cp | MEME MCA 2,388, 201, 397 
AIS dt Scion nad A DEE | Le be EEN 34, 857 591, YE LION A 34, 857 591, 473 
Mozambique. tt, 135 Th AAA EE 135 7, 730 
Switzerland........|_-.-.-.|-.--.-- | EH Des 11 sde vo. GIO ee 11; 3, 325 
RK AAN A nere ue A 6 22 — A 252 
Total............| 2,730 255, 556, 198} 16,325 40,703, 1, 236, 734| 2| 2,660 43, 659, 1, 511, 275 

1948: | | | | | | 
LE E 2 ESA E A O PE D | 2 173 
Canada............ 364| 52,134; (1) 1; 1,576; 132, 217| 117; 4,153. 2,057 IRR, sas 
Cecloni umi EE RR LE 932, 78,967! 5,187 676, 107i... fee 5, 719 755, 074 
France... 99; 37, 210 22. 4, B7 ¿AS E ¡A A 121 41, 447 
A A AAA MAN EE 115 16, 708 1... . 2.122... .- 115 16, 703 
I ORG ccu ad E E OA EE 565 el EEN 29 555 
Mnadagascar........| 3,006 340,040/...... | L2 ee Ll LL LL rc |----.-- 3,006, 340,040 
Aaa o ical EE KEE Seet e 11,043 — 693,637 2 ciclo | 41,043 603,637 
Morocco, French... Lc. |. LLL cl ccc Lll Ls. 55 9 509i. A 55 2. 502 
Mozambique. ......| LL |. LL |. 2 2 LL. loco 78 4,960 EE DEER 78 4, uno 
Norway... ---- ee EE EE IA AA 34 d GAO A 34 2 621 
United Kingdom. Lo (1) ee AN ACERA EE (1) | 21 


| 
Total... WE? elo 557 554| 83, 226; 48, 117 1, 529, 312) 117| 4, 153) 52, 259, 2, 046, 248 


t Less than 1 ton. 


A canvass of graphite consumption has been started by the Bureau 
of Mines. The coverage of the canvass is not yet complete, but the 
statistics shown in the accompanying table give some conception of the 
use pattern of this mineral. The “amorphous” class comprises the 
largest percentage of total consumption and value. Foundry facings 
compose the largest single use, followed by lubricants, batteries, and 
crucibles in that order. 
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Consumption of natural graphite in the United States in 1948, by uses 


Short e Short 
Use ions Value Use tons Value 

Crucibles ------------------ 2, 308 $526, 418 || Pencils..........--.......... 1, 144 $237, 433 
E EE eege 407 99, 747 || Paints and polish............ 807 21, 904 
Stoppers, sleeves, and noz- Packings-------------------- 133 50, 107 

E E eee E 0 183, 529 || Bearings ......-............. 26 10, 568 
Foundry facings. .---.----_- 8, 212 542,034 || Other) 1, 634 198, 269 
Batteries. 2... ..L.- 2, 485 102, 792 
Luticants 2, 674 404, 014 ¿e EE 20, 770 2,376,815 


1 Includes brake lining, carbon brushes, electrodes, etc. 


Before 1947 Madagascar could produce more than 12,000 metric 
tons a year of graphite of various grades, including about one-third in 
powder (fines). During 1947 internal disorders on the island closed 
most of the operations, so that production and shipments declined 
greatly. Labor troubles and lack of jute bags continued to plague 
the mine operators during 1947 and 1948; moreover, on March 7, 
1949, a cyclone struck Tamatave and inland, doing untold damage to 
mine operations, bridges, and warehouses. Latest estimates state 
that it will take at least 3 years to replace some of the railroad bridges 
damaged during the cyclone. "The fluctuation in prices that began in 
1946 continued through 1948. A new schedule of minimum export 
prices for graphite was made effective October 1, 1948. The new 
prices f. o. b. Madagascar and the former prices are shown in an 
accompanying table. 


Minimum export price of graphite, f. o. b. Madagascar, 1947-48, per metric ton 


Flake Powder (fines) 
Carbon, percent 1948 1948 Carbon, percent 1948 1948 

1947 (effective | (effective 1947 (effective | (effective 

January 17)| October 1) January 17)| October 1) 
85.0-87.§.-..-- 222 $110 $132 $150 |) 72:571, AMIA AE ee cco oe $82 
87.689. 2. 114 137 156 || 75.0-77.5.....-...- $60 AA 
89.6-92.5.........-- 120 144 164 || 77.6-82.5........-- 7 77 96 
92.6-94.9... .......- 135 165 185 || 82.6-87.5......-... 85 100 116 
95.0 and over...... (!) (!) (1) 87.6-89.9.........- 105 125 143 

90.0 and over..... (!) (1) (1) 


1 No fixed price. 


The continued need for certain types of graphite for the national 
stock-piling program and the uncertainty of obtaining this material 
from Madagascar have stimulated interest in graphite production in 
other areas. It has been reported that graphite of suitable quality 
for industrial uses and for stock-piling purposes has been found in 
Kenya Colony, British East Africa. Present indications are that 
graphite will be imported from Kenya beginning in 1950. 

The United States tariff rates on graphite, effective January 1, 
1948, are: Ámorphous natural and artificial, 5 percent ad valorem; 
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crystalline flake, 15 percent ad valorem, with & specific minimum of 
0.4125 cent per pound and a specific maximum of 0.825 cent per 
pound; SEI flake and dust and other crystalline lump and chip, 
7% percent ad valorem. 

Exports of natural graphite, 1944-48, were: 1944, 2,230 tons, 
$248,257; 1945, 1,308 tons, $134,414; 1946, 2,313 tons, $267,137; 
1947, 1,546 tons, $171,607. Data for 1948 are shown in an accom- 
panying table. 


Graphite exported from the United States in 1948 
[U. 8. Department of Commerce] 


Ceylon amorphous F lake; cry uL P Natural n. e. s. 

Country EA t A 
Short tons Value Short tons Value Short tons Value 

NT PEA A A A EE 4 $437 
A A A AA $143 1 113 
Brazil EN GE EEN (i V E AAA n 
CIC AA A [ne Rule ERES (! A NN EE AAA 
anada EE 7 $881 14 1, 930 48, 341 

Chile. cacao cian arcade 3 448 8 1, 285 (1) () 
Ching A A 32 4, 098 8 3, 067 15 9, 800 
CUDA. A AAA 4 574 5 1, 385 13 1,271 
Lë A E DE 2 20d. AAA A A 
CrecnosloVakle? son l stc ls es la ss 63 8, 838 
er A E, A A A 11 4, 641 
Dominican Republic. ........ 4 498 (1) > WË PEA AA 
ac AAA AA ARI A AA 1 146 
Germany AAA AA AAA OA CAMA 6 72 
Le A Anab REESE 6 705 3 A EE 
Guatemala... EE O A (1) CS Sak, E A ES 
Honduras..................... (1) D ME AAA AAA AO E 
a AENA SERE A DOME A EE 3 464 

Indis AAN A 25 8, 326 (1) (1) 1 

¡A ue ut 1 75: d AAA AAA ise ne eme ns mamma E iE 
MexiCO-...-- circos 13 4,730 2 382 12 1,314 
Netherlands. ................. 1 500. AA A A AA 
ST A EgeDicv 1 220 1 427 2 262 
d E Republic of. ..... 30 4 Bl AAA E eem is as 
Poland» uc edessmencesca eu 5 AAA PA AA A eent 
PoOrturaL. cositas 6 15054 A A c A 
Baudl AAA A serm depre (1) (D EA AA 
Sweden....................... 1 OBL. ecc eR cct ew eror EH 
Switzerland ME PA AE mie secans | reper ma cad 11 1, 534 
Union of South Africa. ....... 2 30d A EE PI DEE 
United: Kingdom. E a laa E, drid 87 8, 092 
Venezuela.................... 1 E (ERA PRSE AAA A AA 
Total. ..---------------- 142 31, 086 44 9, 810 864 86, 115 


1 Less than 1 ton. 


Price quotations for graphite varied some during 1948, and at the 
year end the trade-journal lotes were as follows, f. o. b. New York: 
Ceylon lump, 10-14 cents per pound; carbon lump, 10-11 cents; chip, 
8-9 cents; dust, 4-6 cents. Madagascar, c. i. f. N ew York, standard- 
grade, 85 to 87 percent carbon, $200 per ton; special mesh, $250—$300; 
special grade, 99 percent carbon, $700. Amorphous graphite, Mexi- 
can, f. o. b. point of shipment (Mexico), per metric ton, $9-$16, the 
price varying with grade. 

Available statistics on the world production of graphite for 1942-48 
are shown in the accompanying table. Comparable figures for 1915-39 
were published in Minerals Yearbook, Review of 1940 (p. 1414), and 
for 1938-46 in Minerals Yearbook, 1946 (p. 1287). 
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World production of natural graphite, by countries, 1942-48, in metric tons! 
[Compiled by Helen L. Hunt] 


Country ! 1942 1943 1944 1945 1946 1947 1948 
Argenting ee 2- Ae 244 237 455 333 250 (3) (3) 
Australia: 
New South Wales.........-- 3 114 142 51 117 100 (2) 
Queensland......... .—-... 225 360 52 58 234 187 
South Australía...........- 71 88 253 5 2 21 (n 
dE EE A yd MPAA AAA AAA APA a 
Western Australia.......... 6 A DE AS AC PARA ES DEE 
Austria... 326, 203 | 3 25, 336 22, 487 483 246 8, 845 10, 895 
Brazil (exports) ................ 72 19 199 131 92 1 
A AA 1, 081 1, 726 1, 435 1, 733 1, 792 2,175 2, 341 
Ceylon (exports)............... 28, 180 20, 397 12, 461 7, 946 4, 623 9, 150 14, 221 
ILE A Sock eae, 16, 800 Q) Q) ) (1) ) (2) 
Czechoslovakia. .........-.....- 13, 126 21, 252 21, 459 10, HE 5, 108 nn 15, 060 
ANE lee oe ce dci OOD) H, Picasa EG 
Germany: Bavaria......... ——| 33,316 34, 960 36, 357 3, 800 4, 930 5, 757 
E AA EE m 1, 072 1,152 2 1, 316 1, 653 1, 255 
Indochina, French. ............ 25 ^. 1B E AA PRA rene 
4 AP CEN IM EN b, 483 6, 309 3, 008 2,27 2, 593 4,151 6, 500 
E RE 2, 866 7,791 10, 382 12, 449 11, 339 A 12, 790 
O err ree-- d lop eco rct. 
Lé oc cui EES 96, 054 96, 471 103, 306 32, 407 6, 204 11, 030 $15, 454 
Madagascar..............-.---. 9, 562 12, 049 14, 478 9, 185 6,315 8,717 8, 056 
Malaya, Federation of. 6163 $163 $163 (2) (3) 3) (3) 
Mexico AA 20, 811 20, 677 12, 977 23, 634 21, 949 27, 98A 35, 261 
Morocco: 
French..................... 1, 067 265 213 202 637 28A 
Spanish...................- 251 79 42 100 * 120 9150 25 
Nor WAY eee 2, 933 3, 178 3, 784 1,115 661 2, 481 Q) 
Portuguese East Africa......... 165 428 (O E 200 126 120 
Southern Rhodes. 5 AA E Ee 
South-West Africa....-.-....... 181 1, 758 1, 973 1,318 1, 193 1, 639 1,627 
et EE EE 57 91 128 320 309 (2) 
Sweden.......................- 174 171 | teen 802 A EE (2) 
Union of South A(ríca.......... 661 324 196 278 221 1 
pare GC 
morphous............-..- 
Celine rre ] 645 | 9016| 496| 4434| 5,058] 3,080 9, 026 


Total (estimate) !1........| 267,000 | 281,000 | 269,000 | 155,000 80,000 | 105,000 147, 000 


1 In addition to countries listed, graphite has been produced in Bulgaria, Greenland, Nyasaland, and 
U. 8. S. R., but production data are not available. No estimates for these countries are included in totals. 

2 Data not available; estimates by author of chapter included in total. 

3 Includes scrap. 

4 Less than 1 ton. 

$ South Korea only. 

* Estimated figures. 


GREENSAND 


A total of 8,236 short tons of greensand were produced during 1948 
by the following companies: Permutit Co., 330 West Forty-second St., 

ew York 18, N. Y.; Zeolite Chemical Co., Medford, N. J.; Inver- 
sand Co., 226 Atlantic Ave., Clayton, N. J. All production was from 
open-pit operations in Burlington and Gloucester Counties, N. J., 
and was sold for use in water softening and water purification. 

Price of refined greensand f. o. b. shipping point ranged from 
approximately $38-$114 per short ton. 


Greensand marl sold or used by producers in the United States, 1944-48 


Year Short tons Value Year Short tons Value 
A AAA 4, 908 $505, 651 e AA cca 8, 337 $432, 980 
EE eebe 4, 986 477,919 || 1038 2 LL Ll. ll... 7, 269 392, 959 
1046 EE 5, 140 42A, 900 
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KYANITE, ANDALUSITE, AND SILLIMANITE 


Domestic production of kyanite in 1948 reached an all-time high, 
exceeding by a considerable margin the former record attained in 1946. 
Imports from India in 1948 increased 80 percent over those reported 
the previous year. Although the Indian Government reimposed 
control over the export of kyanite, effective September 9, 1948, 
future imports should not fall below the existing level indicated for 
1948. The quantity of kyanite received from Kenya Colony, British 
East Africa, continued to increase and in 1948 totaled 8,108 short 
tons compared with 7,226 tons in 1947. "The quality exhibited by 
Kenya kyanite has resulted in plans to increase imports to the United 
States during the next few years for industrial uses and for stock- 
piling purposes, although there is the possibility that slight changes 
EE to be made in the specifications for the latter purposc. The 
receipt of 1,619 short tons of sillimanite valued at $23,861 from 
Australia was also reported. The tonnage, value, and consumption 


Consumption and stocks of imported kyanite in the United States, 1944-48 
[Statistics for 194447 include data not previously published] 


Imports Consump- Stocks 
tion Dec. 31 
(short (short 
Short tons Value tons) tons) 
1944: 
EIERE edel ee 208 $3, 511 (1) (0 
British East Africa.......-....-_.-.---.------.----- 55 591 (1) (1) 
LN AT NA II AR E 48 2. 699 (1) (1) 
TTE POENIS 5, 680 66, 850 (1) () 
di A IA tous 6, 081 73, 651 2 8, 064 3 8, 600 
1945: 
e EE 341 3, 867 (1) (") 
British East Alírlca........... scene Se Eeer 560 7, fd 0) 
CONTR A to aie 179 10, 276 1) (1) 
ISA 13, 994 160, 997 O) () 
Total Iii ias 15, 074 182, 140 3 15, 000 3 8, 000 
1946: 
Australiad cocoa cua 592 13, 856 (0 (4) 
British East Africa..............-.-..------<.-.-.-- 3, 308 (‘) (^ 
Indi use. ocior rcr sosckoud Qt cc CA cM did ad 10, 110 109, 990 ty} (4) 
Union of South Africa....-_......---.---.---------- 277 3, 187 t) (9 
Totál AAA A eet 11,374 130, 341 3 11, 500 7, 250 
1947: 
CHEF 1,163 14, 588 (4) (9 
British East Africa... 7, 226 82, 921 (9 (*) 
British Cinantos noose ia (5) 65 (9 
Indis een 3, 793 53. 057 4) (4) 
United Kingdom..................................- (3) 43 (4) (4) 
Total 1M7- aao oueuae den eu eue aee adus temo 12, 182 150, 674 13, 807 1. 436 
1948: 
AUStraMAia cita dida 1, 619 23, 861 (4) (4) 
British East Africa... occ... ou lene eru neri 8, 108 105, 67 (4) (4) 
TG ieee tte ees ou cas eneeu dann d tse 6, 823 122, 544 (9 (0 
Mo7sMOldUe... ic. os. see ade ao iu 203 2, 008 (4) (4) 
Union of South Atrlen cc c. lll 338 4,876 (4) (4) 
Total e Eeer O 17, 091 259, 055 11,770 5, 538 


! Data not available. 

2 Consumption and stocks as reported by War Production Board. 
3 Partly estimated. 

* Bureau of Mines not at liberty to publish figure. 

è Less than 1 ton, 
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of WEE kyanite in recent years are shown in the accompanying 
table. 

Detailed statistics on the domestic kyanite industry are not available 
for publication, because there are too few producers. Data on ship- 
ments of domestic kyanite were last published in 1943, and statistics 
for the 1940-43 period were published in Minerals Yearbook, 1943 

. 1579). 

LE companies reported production of kyanite in 1948. The 
A. P. Green Firebrick Co., Mexico, Mo., produced material from an 
operation in Habersham County, Ga., and used it for the manufacture 
of refractories. Kyanite Mining Corp., Cullen, Va., produced kyanite 
near Farmville, Prince Edward County, Va. Its material was sold 
to refractory, pottery, and brick manufacturers. Commercialores, 
Inc., 39 Cortlandt Street, New York, N. Y., began operations in 
September 1948 near Clover, York County, S. C. The entire output 
was sold for the manufacture of high-temperature fire brick, cement, 
etc. Kyanite, from an unworked deposit on Willis Mountain, Va., is 
being tested by the Bureau of Mines to determine its suitability as a 
superduty refractory. The Technical Porcelain € Chinaware Co., 
El Cerrito, Calif., produced & small amount of andalusite from its 
Mineral County, Nev., mine and used this material in the manufacture 
of chinaware. No dumortierite was produced during the year. 

Investigations on the possibility of using domestic sillimanite for 
making high-grade aluminum silicate refractories are being conducted 
by the Norris, Tenn., station of the Bureau of Mines. A report on 
the sillimanite minerals of Montana has been released.’ 

The uncertainty of continued large imports of kyanite from India 
has focused attention on other sources, notably Kenya Colony, 
British East Africa. Latest reports indicate that Kenya kyanite is 
acceptable for high-duty refractories and for the national stock-piling 
program. The reserves of kyanite in India are substantial; and this 
source, together with Kenya Colony, should provide the United States 
with ample puppies for superduty refractories. 

Trade-journal quotations for domestic kyanite in December 1948, 
per ton f. o. b. point of shipment Virginia, were: 35-mesh, carload lots, 
in bulk, $29; in bags, $32; for 200-mesh, in bags, carlots, $40. Imported 
kyanite, in bags, c. i. f. Atlantic ports, was $42 per ton, nominal. 

Separate classification of exports of kyanite and associated minerals 
started in 1945. Exports for 1945 were 307 short tons valued at 
$20,205; 1946, 342 tons ($17,881); and 1947, 239 tons ($20,533). 
Data for 1948 are shown in the accompanying table. 


Kyanite and allied minerals exported from the United States in 1948 
[U. S. Department of Commerce] | 


Short tons Value 


Canadas EE ts a Em Le A oe 330 $15, 001 
MEXICO. EE 111 4,577 
Nicaragua........ ..2-.22.2-22-- PONES NE M NIRE RUPES ERI 135 
Netherlands. n SL Le o ee LL D d f ue 20 2. 100 

Totali. li edes IA P IE NA ern 462 21, 813 


3 Heinrich, W. E., Deposits of the Sillimanite Group of Minerals South of Ennis, Madison County, With 
Sien on Other Occurrences in Montana: Montana Bureau of Mines and Geology, Misc. Contrib. 10, 1948, 
pP. 
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LITHIUM MINERALS 


The lithium industry in 1948 was characterized by development of 
new lithium compounds and expansion of the industrial applications 
of those developed over the past few years. Asa result of the favorable 
outlook for a considerable increase in the use of lithium and its com- 
pounds, exploration for new sources of ores was speeded, production 
facilities were expanded, and research was intensified. 

Although the tonnage of lithium ores consumed was well below the 
peak during the war, it was several times the prewar average. 

The Lithium Corp. of America constructed a new sink-and-float 
concentrator for beneficiating spodumene at its Edison mine, Key- 
stone, S. Dak.* 

The Black Hills-Keystone Corp. discontinued operations in October 
at its Ingersoll mine in Pennington County, S. Dak. 

Lithium Corp. of America completed a new unit for production 
of lithium amide, reportedly an efficient and stable agent for certain 
organic reactions. Much of this material is reportedly used in the 
synthesis of antihistamine drugs.* 

It was reported that lithium salts of fatty acids were finding a new 
market in the cosmetics industry for use in face and other types of 
powders. It is claimed that this material has low bulk density and 
high oil absorbency. Foote Mineral Co. offers a mixture of lithium 
fatty-acid salts to the industry.* 

orthern Chemicals, Ltd., & subsidiary of the Lithium Corp. of 
America, is proceeding with development of its spodumene deposit 
in the Cat Lake area northeast of Winnipeg, Canada. 

A preliminary report on the geology of the Cat Lake-Maskwa Lake 
area has been issued by the Manitoba ¡Department of Mines and 
Natural Resources.’ 

Two papers on lithium were read at the meeting of the Canadian 
Institute of Mining. 

No sales of eith 
domestic producers. 
Te SEENEN of lithium compounds in porcelain enamels was pub- 

ed. 

The Bureau of Mines issued a report on the recovery of lithium 
from various ores and salts.'? 

The Bureau of Mines issued two reports on spodumene deposits 
in the Black Hills, S. Dak.” 

It was reported that 1,716 long tons of lithium minerals (lepidolite, 
petalite, and amblygonite) were produced in South-West Africa 
during 1948. In all 1,629 long tons of lepidolite and 183 tons of 
petalite were exported to the United States, according to the Union 

* Mining Congress Journal, vol. 34, No. 5, May 1948, p. 61. 

$ Chemical Industries, vol. 62, No. 4, April 1948, p. 570. 

* Chemical and Engineering News, vol. 26, No. 51, Dec. 20, 1948, p. 3789. 

? Northern Miner (Toronto), vol. 34, No. 16, July 18, 1948, p. 24. 

t Ellestad, R. B., The Lithium Industry. 

Rogus, R. R., and Viens, G. E., The Production of Lithium Metal. 

* Fentor, Walter M., Lithium Compounds in Porcelain Enamels: Am. Ceram. Soc. Bull., vol. 27, No. 12, 
Dec. 15, 1948, pp. 492-495. 

19 Cunningham, J. B., and Gorski. C. H., Recovery of Lithium From Its Various Ores and Salts: Bureau 
of Mines Rept. of Investigations 4321, 1948, 35 pp. 

11 Staff of the Minneapolis Branch, Mining Division, Investigation of the Mateen Spodumene Deposit, 
Pennington County, 8. Dak.: Bureau of Mines Rept. of Investigations 4339, 1948, 


: p. 
larke, Fremont F., Zinner, Paul, and others, Edison Spodumene Mine, Pennington County, 8. Dak.: 
Bureau of Mines Rept. of Investigations 4234, 18, 23 pp. 


8 
er lepidolite or amblygonite were reported by 
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Shipments of lithium ores and compounds from mines in the United States, 
1935-39 (average) and 1944-48 


3,191 | 185, 952 


of South Africa Department of Mines. Production was by Jooste 
Lithiumyne (Eiendoms), Beperk, Karibib. 

Trade-journal quotations of prices for lithium ores were as follows: 
Amblygonite, per ton, air-floated, carlots $110; lepidolite, per ton, 4 
percent Liz0, powdered, carlots, $80 (increased from $56 early in 
1948); spodumene, per unit lithium oxide contained, $6-$8 on 6- 
percent grade, carlots. 

The American Potash € Chemical Corp., Trona, Calif., reported the 
price of dilithium sodium phosphate at about $191 per ton. 


MINERAL-EARTH PIGMENTS 


Although the mineral-earth pigments industry was gnnerally active 
during the year, sales of most items, both synthetic and natural, 
were somewhat lower than in the previous year. A moderation of 
demand noted in the latter part of 1948 reflected the trend of construc- 
tion activity. Sales of synthetic earth pigments accounted for more 
than one-third of the tonnage and more than 60 percent of total value. 

Imports of the major mineral-earth pigments continued to decline, 


Natura] mineral pigments and manufactured iron-oxide pigments sold by 
processors in the United States, 1947—48, by kinds 


1947 1948 
Pigment KSE EE 
Short tons Value Short tons Value 

Mineral blacks. ccoo lisos 6 6 14, 383 $225, 129 
Precipitated magnetic black... 1 (i 1, 585 347, 591 
Natural brown oxides (metallic browns)..............-- 5, 861 $308, 440 5, 862 312, 163 
Vandyke brown (finished pigment)...................- (1) (1) 188 31,729 
Sap Drow AA A E AA AA (1) (1) 
Pure browns (96 percent or better iron oxides).......-.. 1, 016 219, 686 910 222, 712 
Natural red oxides. ............ 22 2L Lc ccc LL cL ccs 20, 524 946, 997 20, 902 874, 110 
Pure red oxides (98 percent or better Feu... 17,331 | 3,481,083 17, 345 3, 939, 317 
Venetian reds. cL LLL LLL LLL c Ll nooo 7,127 579, 603 5,361 482, 651 
Pyrite CIN GE? eer 1,682 110, 863 1, 697 121, 560 
Other red iron oideg 2 2 cL cc c LL LLL c Lll 18,817 | 2,214,358 15, 104 1, 751,185 
Natural E oxides (high Fe;0;)..................... O (2) (1) 1 
Pure yellows (85 percent or better Fe30;)............... 10,496 | 1,635, 365 9, 734 1, 648, 529 
Ochers (low Fei)... een 9, 130 213, 133 6, 769 164, 902 
Siennas: 

NS > Fs AAA EE E 940 141, 943 973 132, 845 

Not DUM EC 1, 441 201, 493 1, 072 135, 714 

mbers 
BürBb.o udo det ee bee ee 3, 051 322, 688 3, 085 330, 224 
Not burt... EE 671 61, 443 711 61, 846 
ecce AA OHNE HUN ROOMS 17, 280 30, 066 5, 636 175, 215 
TOM AS 115,367 | 11, 167, 161 111,317 | 10, 957, 422 


1 Included with “Other.” 


1360 MINERALS YEARBOOK, 1948 


and the supply situation in Spanish and Persian Gulf oxides was 
particularly tight. 

The Minnesota Mining & Manufacturing Co. introduced a new 
synthetic red iron oxide pigment which is said to have exceptional 
properties.!!* 

In recent years the natural pigments industry in the Union of South 
Africa has become increasingly important. Ochers, umbers, other iron 
oxides, and graphitic shales are mined in the Union. Yellow and red 
ochers are recovered from deposits of altered shale in the Riversdale 
district of the Cape Province. The value of these deposits was first 
realized about 1922. Small-scale mining followed and gradually ex- 
tended as the ocher gained favor in overseas markets. The ore is 
found at depths generally greater than 15 feet and mined by stripping 
and trenching the deposit. No estimate of reserves has beat made 
E of the irregular size and scattered occurrence of the ocher 

odies. 

Umbers are mined periodically from deposits near Krugersdorp, 
Brits, and the village of Sabie in the Eastern Transvaal. The umber 
occurs in irregular pockets in dolomite and is & residual earth result- 
ing from the removal of the more soluble calcium and magnesium 
carbonate of the dolomite. 


Dry ocher, sienna, umber, and other forms of iron oxide for paint exported from 
the United States, 1945—48, by countries 


[U. S. Department of Commerce] 


1945 | 1946 | 1947 1948 
Country 
Ce Value ee t | Value LIH Value Rho Value 
Argentina. en 1| $721 55 |$11, 340 98 | $21,522 9 $1, 904 
Belgian Congo....--------------- 50 | 6,450 22 | 2,402 Lo 7 73 
Belgium-Luxem bourg. ....------|--------|-------- 201 | 30, 886 759 | 148,725 631 | 123,070 
Rolivia.....--------------------- (") 88 15 2, 618 6 1, 358 1 56) 
Braril ..--.--------------------- 139 | 18, 054 304 | 58, 265 396 94, 122 103 25. 665 
Canada. . ...-------------------- 3, 484 |285,177 | 3,279 [327,323 | 3,234 | 337,037 | 2,974 259, 540 
Eeer eer we dE eene 0 10, 962 4, 980 22, 563 11 25. 664 
China .........-----------------]--------|-------- 147 | 25, 219 158 | 34,873 87 7 04 
Colombia. ...------------------- 93 | 21,728 181 | 40, 654 216 63, 449 112 33. 501 
Cuba... EEN 386 | 55, 859 410 | 48, 649 307 | 53,716 269 50, 643 
Curacao. (Netherlands West In- 
dies).......-.-.-----.----.--- 5 893 6 1, 398 11 2, 683 14 3, 754 
Frinoe. ....---------------------|--------|--------]------2-]--2----- 157 | Beni 
A e 4 | 1,397 1 156 135 24, 539 
Hong Kong.....-----------------|--------|-------- 25 | 4,738 89 | 22,748 62 15. AN 
In—————— o E (2) 75 10 3, 616 83 59 511 
Maly .......-----------.--------I3 wx 3, 234 14 6, 905 71 20, 713 
Morico o ne 165 | 33, 870 136 | 31, 660 183 44, 238 123 28 417 
Netherlands... ...-..-----------.-|--------|-------- 198 | 13, 353 487 44. 953 824 96. 546 
Panama, Republic of_.-..------- 71 | 7,584 45 | 6,420 13 3, 598 94 6 77 
A -2----- 23 | 5,653 41 | 7,957 29 8, 732 19 3. 057 
Philippines, Republic of........- 13 906 53 | 6,411 89 | 17,839 62 11, 919 
Portugal ——À— ——————————- 195 8, 648 125 7, 660 77 18, 330 32 5 9,33 
Sweden... A eee 131 | 9,006 103 | 18, 468 145 26. 577 11 2. 887 
Switzerland... or roo lero 69 | 9,247 47 | 10,618 56 12. u50 
Union of South Africa......-..-- 11 | 281 52 | 25, 742 50 10, 244 94 25, 672 
United Kingdom....-.-..-.--.-- 1 369 75 | 7,815 276 10, 907 469 18 750 
Uruguay . ...-.--.--------------- 8| 1,621 18 | 3,142 52 | 11,231 82 18 580 
Venezuela o 130 | 31, 799 187 | 35, 704 153 30, 038 159 41, 370 
Other countrios.....-..---------- 280 | 49,657 306 | 57,360 461 | 108, 966 231 55. 356 
Total....------------------ 5,216 (551,886 | 6,087 794,17 | 7,613 [1,187,313 | 6,929 | 1,001,727 


$ ns. 
| Loss than 1 ton. 


— 


ne Oil, Paint and Drug Reporter, vol. 154, No. 17, Oct. 25, 1948, p. 85. 
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Selected mineral pigments imported for consumption in the United States, 1945-48 


[U. 8. Department of Commerce] 


1945 1946 1947 1948 


Pigments 
SE Value E Value SC Value SE Value 


Iron oxide pigments: 


Natural. =scañacac cuac E uus 2, 853/$126, 152, 5,423 $318, 239) 3,755¡$250, 137| 1, 967,$138, 169 
SIDE TEE 439, 58, 380 759| 106, 302 595| 94, 937 705, 112, 363 
Ocher, crude and refined............. 784| 36, 608 167, 6,528 258| 14, 362 80| 4,975 
Siennas, crude and refined...........|........|........ 755| 73,129 725| 65, 787 251| 22, 064 
Umber, crude and refined. .......... 1,989, 57,281) 3,134| 95,815| 2,206) 59,524; 1,695) 45, 130 
Vandyke brown............. ll 101| 10,432 253| 23,955 222; 20, 198 


J No] EE 6, 065 278, 421 10,339) 610, 445| 7,792, 508, 702 4, 929) 342, 899 


The demands for umber and graphitic pigments, which are obtained 
from the Zoutpansberg and the Pretoria districts, are small, and most 
sales are local. Most of the output of ochers is exported to United 
Kingdom.” 

A deposit of red ocher in the Hammersley Range Australia, 40 
miles southwest of Roy Hill, is being worked superficially. It is 
shoveled direct into bags and drums, and transported by truck to 
Meekatharra." 

Yellow, red, and gray varieties of ocher are found together in the 
districts of Cuddapah, Kurnool, and Bellary of the ceded districts, 
Madras Province, India. Large deposits of yellow ocher occur near 
Madhavaram (Cuddapah) and of gray ocher in Nallakonda (Kurnool). 
The annual production of red ocher from Bellary district is about 
10,000 tons.** 

Developments in the British pigment manufacturing and using 
industries during the war were reviewed in an article.!* 

A review of the iron oxides (ocher) industry in Canada during 1947 
was published.'* 

Prices of some mineral pigments were moderately advanced during 
the year. According to the Oil, Paint and Drug Reporter, prices were 
quoted as follows during December 1948 (in cents per pound, bags, 
works, carlots, unless otherwise noted): 


Synthetic iron brown (l. c. l. ), 12%. 

Metallic oxide brown, 3-34. 

Sap brown, crystals, 12. 

Sap brown, powdered, 13. 

Sienna, burnt, 334-1434. 

Sienna, raw, 4-124. 

Umber, burnt, American (barrels), 434-53. 
Umber, Turkey type, 534-734. 

Vandyke (barrels), 934-12. 

Synthetic red iron oxide, AM Oé. 

Special, high color, synthetic red iron oxide, $1. 
Persian Gulf oxide, 634-7. 

Spanish oxide, Grade 1 (barrels), ex dock, 54—-5%. . 
Spanish oxide, Grade 2 (barrels), ex dock, 54-5X. 


12 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 3, September 1948, pp. 46-47. 

B Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 3, September 1948, p. 45. 

14 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 2, August 1948, p. 43. 

15 Oil and Colour T'rades Jour., vol. 109, 1946, pp. 847-49; British Abs., BII, February 1948, P 86. 

16 Department of Trade and Commerce, Dominion Bureau of Statistics, Mining, Metallurgical and 
Chemical Statistics, Ottawa, Canada. A 13-17-8-48, 4 pp. 
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Natural yellow iron oxide, da 
Natural yellow iron oxide, French type, 4%. 
Synthetic yellow iron oxide, 9. 
olden American yellow ocher, 1/4-2%. 
Metallic red (barrels), 24-234. 
Synthetic iron oxide black, 10%. 
Mineral black, 1.6-6.75. 
Venetian reds, 3.5-4.9. 


MINERAL WOOL 


Shipments of mineral wool—made from rock, slag, and glass—were 
valued at $79,094,000 in 1947, according to the Bureau of the Census. 
Details, by kind of product, are shown in an accompanying table. 
Estimates by the National Mineral Wool Association indicate that 
saies of structural insulation totaled $45,819,000 in 1948 as compared 
with $44,264,000 in 1947. The Industrial Mineral Wool Institute has 
estimated 1948 sales for ““industrial power and process equipment and 
cold storage structures," and “domestic and commercial equipment, 
cargo, freight and passenger end uses" at about $21,000,000. No 
comparable figure for 1947 is available. 

Some new plants and improved manufacturing techniques are still 
being added to the industry. Plants at Paul's Spur, Ariz.; Omaha, 
Nebr.; and Phoenix, Ariz., began operations in 1948. Expansion of 
the rock-wool plant at Mankato, Minn., was also reported. 

The Bureau of Mines, Rolla, Mo., has done some cooperative re- 


Mineral-wool shipments in the United States in 1947, by kinds 
(U. 8. Bureau of the Census] 


Shipments and interplant transfers 


Kind of product Unit of 
ES In area |ghorttons| Value 
units 
Structural insulation (for insulating homes and com- 
mercial and industrial buildings): 
Loose wool (shipped as such)... ee ll 101, 525 | $6, 000, (00 
Granulated E Hp Hp CROSS 490, 973 | 20,001, 000 
Bunt batts, blankets, and rolls: 
Full thick (3 inches or more). ...............--. M sq. ft... 345, 544 136,758 | 12,991, 000 
Less than 3 inches thick.................-. LL... |. -... Oi cil 198, 055 44, 090 5, 269, 000 
Total- A II NRHNACRUR S NORTE IURE 773,348 | 44, 264, 000 
Industrial insulation (for insulating installed industrial 
equipment, such as boilers, hot ducts, etc.): 
Loose wool (shipped as such)... ell 26, 768 3, 208, 000 
Granulated EE do 3, 167 134, 000 
Felts and felted produeta ........................ M board ft. 24, 973 6, 480 658, 000 
Industrial A A MMMM do..... 4, 723 748 90, (0 
Industrial blankets (with wire mesh or other fac- 
EE CN do..... 11, 865 5, 973 1, 099, 000 
Blocks and boards... ooo lo ien 46, 853 25, 053 3, 975, (00 
Pipe Insulation A A A AA E E 1, 472, 000 
Acoustical pads and boards. .. ....................- M sq. ft... 13, 378 (0 2, 061, 000 
Tnsulsting eet en EE, E A 10, 965 944, M0 
A E AAA NEE 13, 641, 000 
Equipment insulation (for Installation as integral part 
of such domestic and commercial equipment as re- 
frigerators, hot-water heaters, etc.) coccion lc lc 107, 847 18, 170, MO 
Mineral-wool insulation, not specified by use. ll 3, 019, QUO 
ER EE A MA A 2 79, 094, 000 


! Figure not available. 
2 For comparison, production in 1939 was valued at $10,469,000, of which $10,265,000 represented 332,792 
short tons of rock-wool and slag-wool insulation. 
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search to determine methods of control of mineral-wool fiber size. 
The study included determining relationships of fiber size to viscosity, 
fusions of various compositions, and steam impact velocities. Factors 
influencing fiber length and fiber size distribution remain to be 
studied." Experiments have indicated that rock wool made from cop- 

er slag has some advantageous properties.'* A review of problems 
in rock-wool manufacture *' and in preheating combustion air have 
been recently released.” A mineral-wool cement-base roofing, having 
high insulating qualities and ability to withstand tropical weather, has 
been developed. "This prepared roofing material, reinforced with 12- 
gage wire mesh, is expected to outlast metal roofs when used for 
petroleum storage tanks in tropical areas.”! 


MONAZITE 


For the first time in many years, production of an appreciable ton- 
nage of monazite was Ger by domestic producers. Rare Earths, 
Inc., is reported to have shipped 40 tons of monazite to Lindsay Light 
& Chemical Co., Chicago, Ill. This material was recovered from placer 
sands and gravels in central Idaho. The company has announced that 
several dredges in this area will be recovering heavy sands containing 
monazite for separation in its mill at McCall, Idaho, and production is 
expected to increase greatly during the next 2 years.” 

On October 14, 1948, the United States Atomic Energy Commission 
described its current interest in monazite, the principal source of thori- 
um, as follows: 


While a strict control of exports and a complete record of domestic movements 
of thorium-bearing materials, including monazite ore, is maintained by the Com- 
mission, pursuant to the Atomic Energy Act of 1946, the usefulness of thorium and 
its principal source in nature, monazite ore, so far as the Commission's program is 
concerned, is limited for the present time to research. Accordingly, the only 
thorium the Commission purchases is for experimental purposes, chiefly in the 
form of thorium salts, and the Commission has no purchase program for monazite 
ore as such. 

Thorium has long been recognized as a potential source of fissionable material. 
Consequently, like uranium, it was placed under the control of the Atomic Energy 
Commission by the Atomic Energy Act of 1946. EE the many complex 
research problems in the way of the large-scale utilization of thorium may take a 
decade or two. The possibility, however, cannot be excluded that the time may 
beshorter. When the research problems are solved, thorium may become of great 
significance in the atomic energy program. Until these problems have been 
solved, however, thorium will not be in large demand for use in nuclear reactors. 

Statistics on imports and consumption of monazite are considered 
confidential and cannot be published for 1948. 

Brazil was the principal source of monazite for domestic consumers. 
Export restrictions were maintained by the Indian Government. . 

he University of Idaho is conducting experiments in the chemical 

separation and purification of the rare-earth metals from Idaho 
monazite, using lon-exchange methods. It is estimated that Idaho 
and Boise Counties contain 200,000,000 cubic yards of gravel con- 
taining 0.2 to 0.3 percent monazite.* 

1% Rock Products, vol. 51, No. 12, December 1948, p. 141. 

18 Rock Products, vol. 51, No. 1, January 1948, p. 82. 

19 Azbe, Victor J., Solution of Problems in Manufacturing Rock Wool: Rock Products, part I, vol. 51, 
No. 11, November 1948, pp. 97-98, 100, 102-104. 

1* Nordberg, Bror, Recover Waste Heat from Cupolas; Rock Products, vol. 51, No. 7, July 1948, pp. 88-94. 

3! Rock Products, vol. 51, No. 8, August 1948, p. 73. 


33 Idaho Sunday Statesman, Boise, Idaho, Apr. 10, 1949. 
2 Mining Congress Journal, vol. 34, No. 7, July 1948, p. 70. 
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A new cerium-magnesium alloy containing 6 percent Ce has been 
developed for use in jet engines. 

An article was Published comparte the radioactive mineral policy 
of the Union of South Africa with those of other nations in the Com- 
monwealth.* 


OLIVINE 


Shipments of olivine in 1948 totaled 4,766 short tons valued at 
$86,230, representing decreases of 56 and 33 percent, respectively, 
compared with 1947 figures. As in previous years, the bulk of this 
material shipped was consumed in See for furnace linings and 
in refractory cements, but some olivine was used in the production of 
calcium-magnesium phosphate fertilizer. 


Olivine sold or used by producers in the United States, 1944-48 


Y ear Short tons Value Year Short tons Value 
1944... 22.22... .-.. lll. ..l-- : $35, 207 || 1947... -------- -M 10, 838 $129. 094 
e EE p cui (1) (1) A O scces 4, 766 85, 230 
A O 7, 649 92, 868 


! Data not available for publication. 


Reports on olivine as a source of magnesium for fertilizers have 
recently been released.?* 

Aside from its use for refractory purposes, some utilization has been 
made of olivine as molding material. It is reported in Norway that 
olivine is superior to quartz sand in foundry work and in such practice 
does not induce silicosis.? 


PERLITE 


The production of perlite in 1948 amounted to 13,530 short tons 
compared with 10,810 tons in 1947. Shipments of crude and refined 
perlite in 1948 totaled 9,868 short tons valued at $184,306. Salient 
o EUER covering the last 3 years are indicated in the accompanying 
table. 


Production and shipments of perlite in the United States, 1946-48 


Shipments (crude and refined) 


Wer Ne 

crude, 

Year (short Average 
tons) Short tons value ! 


Lom ff ocn 


I CETERIS M j É $7.2 
, 309 24.11 
306 19. 5 


! Refined material only. 


31 Mines Magazine, vol. 38, No. 7, July 1948, p. 27. 
23 Mining and Industrial Magazine, The Search for Radioactive Minerals: Vol. 38, No. 8, August 1945, 


p. 503. 
2 Hardin, L. J., and MacIntire, W. H., The Forsterite Olivine Formations of North Carolina as a Sourre 
of Magnesium for Fertilizers: Jour. Tennessee Acad. Sciences, vol. 23, No. 3, July 1948, p. 180. Granberz, 
W.J IEEE Furnace Combines Olivine and Phosphate: Rock Products, vol. 51, No. 10, October 1943, 
pp. 105, 110. 
3! Mine & Quarry Engineering, vol. 15, No. 1, January 1949, p. 2. 
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Nine companies reported production or sales in 1948: Chemi-Cote 
Perlite Corp., Phoenix, Ariz.; Western Perlite Corp., Phoenix, Ariz.; 
The Perlite Corp., Tempe, Ariz.; National Perlite Corp., Campbell, 
Calif.; AleXite Engineering, Colorado Springs, Colo.; Dant & 
Russell, Inc., Portland, Oreg. (quarry at Frieda, Oreg.); Perlite Mfg. 
Co., Carnegie, Pa. (processing plant); Christensen Construction Co., 
Salt Lake City, Utah (quarry at Delta, Utah); and Wilson Research, 
Engineering & Exploration Co., Veyo, Utah (quarry at Enterprise, 
Utah). In addition, the following companies reported experimental 
or developmental output: Standard Perlite Corp., 202 North Euclid 
Ave., Pasadena 1, Calif.; United States Perlite Co., 609 S. Grand 
Ave., Los Angeles 14, Calif.; F. E. Schundler Co., Joliet, Ill.; and 
Structolite Corp., 1825 San Pablo Ave., Berkeley, Calif. The Sno- 
Lite Products Co., Reno, Nev., successor to High Grade Products Co., 
has built a new plant and plans to produce in 1949. 

Among the uses for expanded perlite are acoustical plaster, concrete 
ageregates, loose fill insulation, prefabricated industrial buildings, 
roofdecks, pipe covering, and plaster aggregate. In 1948, as in 1947, 
the principal use for perlite was for aggregates in plaster and concrete. 


RADIO-GRADE QUARTZ 


The most significant developments in the quartz-crystal industry 
during 1948 were the favorable progress in the synthesis of quartz 
crystals and other piezoelectric crystals and the improvement in 
utilization of the available natural crystals, which is reflected in the 
increased number of units produced per pound of crystal consumed. 

Although the bulk of the quartz crystal imported during 1948 came 
from Brazil, small quantities were imported from Madagascar, India, 
and China. Recorded imports from United Kingdom and France 
probably originated in India and Madagascar. 

The excess of imports over consumption is attributable to material 
rejected after inspection by consumers, stocks, and purchases for the 
National Strategic Stock Pile. 

As a national defense measure, the Signal Corps Engineering 
Laboratories, Fort Monmouth, N. J., has launched a program to 
promote public interest in locating additional domestic (continental) 
sources for piezoelectric-grade quartz and other piezoelectric minerals. 
This program is intended to be coordinated with those of other 


Imports of uncut quartz crystal, consumption of radio-grade quartz, and produc- 
tion of piezoelectric units in the United States, 1944-48 


Imports of i quartz Consumption| Production of 
cry of radio-grade| piezoelectric 


Year ——————————————| quartz units ? 
Pounds Value (pounds) (number) 
kr" AA A A E OA 2, 300, 506 $11,178, 643 3 1, 858, 000 3 29, 939, 000 
lr A A A E eee ee 1, 329, 798 6, 190, 621 1, 040, 000 18, 918, 000 
UE 7 56 2,376, 598 172, 400 1, 744, 100 
LATA EEN 473,788 1,815, 468 4 68, 100 4 1, 052, 400 
A POE OE E T FUN EOS 1, 236, 520 4, 200, 977 61, 600 1, 225, 400 


1 Includes optical-grade quartz used in production of optical instruments. 
? Includes oscillators, resonators, and other piezoelectric units. 

3 War Production Board. 

4 Revised figure. 
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Government organizations concerned, such as the Geological Survey 
and the Bureau of Mines. The Signal Corps is also involved in ex- 
tensive sponsorship of synthesis of piezoelectric materials. Many 
colleges, companies, Government agencies, and other organizations 
are contributing to the synthesis program. Ín addition to the practical 
aspects, from the academic viewpoint these projects also are contribut- 
ing to knowledge regarding crystal growth. This knowledge is poten- 
tially valuable in the study ob ore deposits. The Frequency Control 
Branch, Squier Signal Laboratory, is the organization of Signal Corps 
Engineering Laboratories responsible for development of new and 
improved quartz or other piezoelectric frequency-control units. 
Geologists participate actively in the direction of planning and 
functioning of this branch.” 

The need for piezoelectric crystalline quartz was outlined in an 
article.? The Bureau of Mines issued a report on a quartz crystal 
prospect in west-central Idaho.* Recent developments in the com- 
or synthesis of piezoelectric crystals were summarized in an 
article.?! 

A promising deposit of high-grade quartz crystal in the Hatlefjell 
Valley, Norway, was investigated.” 


STRONTIUM MINERALS 


No domestic production of strontium minerals was reported during 
1948; however, imports for consumption were at a record rate for a 
peacetime year. 

The discovery of an exceedingly high-grade deposit of celestite in 
the Mianwali district, Punjab, India, was reported. A reserve of 
500,000 tons is reported proved with an average SrSO, content of 97 
percent. An estimated 1,000,000 long tons of celestite is said to be 
found in the Trichinopoly district of South India.* The Royal 
Institute of Science, Bombay, has studied the optimum conditions for 
the manufacture of strontium carbonate. The economics of the 
process have been investigated and the possibilities of utilizing local 


Celestite imported for consumption in the United States, 1946—48, by countries, 
in short tons 


[U. 8. Department of Commerce) 


Country EAR 
o 
tons Value 
E A uda duis 1, 114 $14, 953 
Ue uo ar Sate A EE GE i 14, 614 440, 318 
Dited Kingdom. ........................ ; 6, 043 : 


28 Waesche, Hugh H., Importance and Application of Piezoelectric Minerals: Am. Inst. Min. and Met. 
Eng. Min. Trans., Min. Eng., vol. 1, No. 1. January 1949, pp. 12-16. 

2% Waesche, H rd H., Piezoelectric Crystalline Quartz Still Needed: Min. and Met., vol. 29. No. 493, Janu- 
ary 1915, pp. 22-23. 

V Herdlick, J. A., BeVan Quartz Crystal Prospect, Lemhi County, Idaho: Bureau of Mines Rept. of 
Investigations 4209, 1948, 6 PP: 

& Kramer, Leonard, Synthetic Piezo Crystals Move Into Industry: Chem. Ind., vol. 63, No. 1, July 1948 


p. 40- 42. 

33 Chemical and Engineering News, vol. 26, No. 28, July 12, 1948, p. 2088. 

3 Mining World, vol. 10, No. 10, eo 1948, p. 52. 

34 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 1, January 1948, p. 36. 
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raw materials and the recovery of byproducts have been considered, 
and a pilot plant is reported under construction.” 

Two articles were published on the conversion of celestite to stron- 
tium carbonate. The process involves fusing with sodium chloride, 
additions of sodium carbonate, and cooling and leaching to remove 
soluble salts, leaving a residue of pure strontium carbonate.** 

Trade-journal quotations of prices for celestite, in carlots, 92 percent 
SrSQ,, finely powdered, advanced in 1948 to $54; crude, 90-percent 
grade, f. o. b. cars Calif., remained at $19. Strontianite, per ton lump, 
in carlots, minimum 84-86 percent SrCO,, remained at $55, nominal. 


TOPAZ 


Shipments of topaz in 1948 by the Carolina Mining & Exploration 
Corp., Naples, N. C., were much lower than in the previous year 
(2,294 short tons). The material was sold as crude in lump or crushed 
form for use in refractories and as flux for thinning slag in open- 


hearth furnaces. 
VERMICULITE 


The construction industry in 1948 continued to place large demands 
on vermiculite producers. Sales reached 138,635 short tons valued at 
$1,387,233, representing & 6-percent increase over the previous high 
of 131, 385 tons established in 1947. 

Production in 1948 was reported by the following companies: 
Zonolite Co., 135 South LaSalle St., Chicago, Ill. (mines at Libby 
Mont., and Travelers Rest, S. C. ); Vercalite ndustries, Inc., Fra 

C. (mine at Franklin, N. C. ); Bee Tree Vermiculite Mines, Inc., » 
Asheville, N.C. (mine at Tigerville, S. C.); Mikolite Mining & Develop- 
ment Co., office and mines at Encampment, Wyo.; Lewis Smith and 
H. B. Line, office and mine at Glenrock, Wyo. Building Materials, 
Inc., Canon City, Colo., acquired the Custer County, Colo., mine from 
the Consolidated Feldspar Corp., Trenton, N. J., in December 1948. 
This company manufactures “Insuplast, "og plastic mineral cork 
made from vermiculite and other mineral ingredients. As in previous 
years, the bulk of vermiculite production came from the Zonolite Co. 
mine at Libby, Mont. 

In addition to the record domestic output of vermiculite in 1948, 
considerable quantities of this material were imported from Transvaal, 
Union of South Africa. Large deposits of vermiculite have been dis- 
covered at Ponte Nova, State of Minas Gerais, Brazil, and numerous 
other deposits are known to exist. The Brazilian firm of Cepema, 
Importadora e Exportadora, Ltda., Rio de Janeiro, is reported to be 
the largest miner and exporter of vermiculite in Brazil.” Deposits of 
vermiculite have been reported in the Tumkur and Hassam districts 
of Mysore, South India, and in Kenya Colony, British East Africa. 
These two sources are potential suppliers of vermiculite to the industry 
of this country. Minor production of this material has been recorded 
from Western Australia, mainly from Young River, west of Esperance.9 

35 Bureau of Mines, Minera] Trade Notes: Vol. 28, No. 6, June 1918, p. 53. 

% Booth, H. 8., and Pollard, E. F., Conversion of Celestite to Strontium Carbonate: Ind. Eng. Chem., 

vol. 40, No. 10, October 1948, BP. 1986-88 
Busey, H. M., and Pollard F., Conversion of Strontium Sulphate to Carbonate in Molten State: 
Ind. Eng. Chem., vol. 40, No. 10, October 1948, pp. 1988-90. 


% Oil, Paint and Drug Reporter, vol. 153, No. 24, June 14, 1948, p. 2. 
3 Queensland Government Mining Journal, vol. 49, No. 561. July 1948, p. 222. 
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On the domestic scene, a recent report states that North Carolina 
has untapped vermiculite resources in at least six counties ? and that 
vermiculite has been found associated with feldspar in a granite 
pegmatite dike in Kiowa County, Okla. Further exploration is in 
prospect.” 

Among the uses for vermiculite are: Insulation, fireproofing, sound- 
proofing, gregate for lightweight plaster and concrete, pipe covering, 

oiler insulation, oilless bearings in large tanks, soil amendment, 
insulating firebrick, and insulation for subfloors. The use of vermicu- 
lite in the building industry has been discussed in recent literature.“ 
Expanded vermiculite thermal insulating cement was advanced to a 
standard specification in 1948 by the American Society for Testing 
Materials.“ 

A new type of insulating brick for use up to temperatures of 2,100° 
F. has been reported. This brick is made from vermiculite bonded 
with clay, bentonite, or colloidal magnesium silicate and fired to a 
high temperature.“ A British patent covering the manufacture of 
thermal insulation compound in which expanded vermiculite, asbestos, 

rocessed fuller’s earth, and a small amount of ball clay are used has 
ees released.“ Pulverized vermiculite for foundry use has also been 
reviewed.* 

The tonnage and value of screened and cleaned vermiculite shipped 
in recent years are shown in the accompanying table. Domestic 
screened and cleaned vermiculite in 1948 averaged $10 per short ton 
f. o. b. mines and South African crude vermiculite $28 to $30 per ton 
f. o. b. Atlantic seaports. Assuming an average price of $75 per ton 
for exfoliated material and & 5-percent loss of weight in exfoliating, 
the total value of exfoliated vermiculite sold in 1948 would be approxi- 
mately $9,878,000. 


Screened and cleaned vermiculite ar ECH by producers in the United States, 


WOLLASTONITE 


Production and sales of a small tonnage of wollastonite were reported 
from the Bristol Mountain open-pit operation of Northern Minerals, 
Inc., near Willsboro, N. Y. This material was used in various 
ceramics, pigments, fillers, and chemicals. 


89 Mining Congress Journal, vol. 34, No. 2, February 1948, p. 131. 

40 Engineering and Mining Journal, vol. 149, No. 6, June 1948, p. 133. 

41 Hanks, E . E., Vermiculite Reduces Construction Costs; Manufacturers Rec., vol. 117, No. 6, June 1948, 
pp. 40, 41, and 64, 

Stearns, Myron M., Vermiculite, Strangest of Minerals: Reader's Digest, May 1948, pp. 117-119. 

42 American Society for Testing Materials, Standard Specification for Expanded or Exfoliated Vermiculite 
DAC Insulating Cement: 1948 Supplement to Book of Standards, part II, A. 8. T. M. Designation C 
196-48, p. 16. 

43 Refractories Journal, No. 6, June 1948, p. 238. 

“ British Abstracts, BI, II, Lil, May 1948, p. 202. 

"hs Willcox, Tony, Pulverized Vermiculite Has Foundry Applications: Refractories Jour., No. 11, Novem- 

r 1948, p. 402. 
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GENERAL SUMMARY 


ODUCTION of coal in Alaska reached an all-time high level in 
1948, but an unexpected decline in output of gold—the leader as 
the mineral produced in greatest value—resulted in a decrease 

in the total value of all minerals produced in the Territory from 
$18,458,000 in 1947 to $13,201,000 in 1948. Thus an upward trend in 
progress since 1944, when the value of mineral output was at the war- 
time low point of $6,903,000, was reversed. 


Mineral production of Alaska, 1946-48 


1946 1947 1948 


Quantity| Value Quantity| Value Quantity| Value 


e _ EOS E EUA 


Antimony ore........... short tons. lt 40 $16,056 68 $29, 336 


Coal, bituminous............. do....| 366,809 | $2,354,952 | 361,220 | 2,554,797 | 410,000 (!) 
Co EE do. 2 648 12 5, 040 16 6, 944 
Coli sucia A ees troy ounces..| 226,781 7, 937, 335 279, 988 9, 799, 580 248, 395 8, 693, 825 
Lead....................short tons.. 115 25,070 264 76, 032 329 117, 782 
Mercury........ flasks (76 pounds)... 699 68, 670 127 10, 635 100 7, 649 
Platinum metals (crude) 
troy ounces... 22, 882 (1) 13, 512 (1) (1) (1) 
Silver AAA ute LL Sr do.... 41,79: 33, 769 66, 150 59, 866 67,341 60, 947 
0 Seier short tons.. (1) (1) (1) (1) 40, 730 54, 637 
Ti a o ba A A GE 1 2, 200 6 (1) 
Tungsten (60-percent concentrates)? 
short tons.. 19 (1) 13 A PEA EE 

TAT AA RO CRUDO MP OE i (o MEM GE, e 25 | ME 6,050 22 5, 852 
Miscellaneous 3................ LL... loco 2, 005, 241 |.......... 5, 927,319 |.......... 4, 224, 112 

q Mx VE 12, 426,000 |.......... 18, 458, 000 |.......... 13, 201, 000 


1 Bureau of Mines not at liberty to publish separately; value included with ‘‘Miscellaneous.”’ 
2 Shipments. 
3 Comprises value of sand and gravel, clay (1948), pumice (1948), and items indicated by *'(!)."' 
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The steady rise and subsequent decline in over-all value is almost 
entirely a reflection of the partial recovery of the gold-mining industry 
since recision of War Production Board Limitation Order L-208 in 
1945 followed by the unexpected slump in 1948. Gold mining, which 
maintains its position as the backbone of the mining industry in 
Alaska, has been seriously hampered in postwar development by 
ad verse economic conditions, the principal factors being steadily 
rising costs, poor supply of labor available in areas with highly com- 
petitive wage scales, and the United States Treasury price for gold 
that has remained unchanged since 1934. A few operators took 
advantage of the limited market for “natural” gold and sold at least 
a portion of their output at prices that were several dollars in excess 
of the official buying price of $35 per fine ounce. 

Lode metal mining in the Territory remained virtually at a stand- 
still; and, with the exception of coal, limestone, and sand and gravel, 
nonmetalliferous activity was negligible. 


Total mineral production 


uo 
a 
<q 
4 
ad 
o 
o 


OF 


MILLIONS 


Y 


production production a / 


1880 1890 1900 1910 1920 1930 1940 1950 


FIGURE 1.— Trends in value of total mineral production (1880-1948 sc old pon (1910-48) in Alaska. 
From 1911 to 1931 copper production accounted for most of t ue o Fininerals other than gold. 
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GOLD, SILVER, COPPER, LEAD, AND ZINC 


The accompanying tables show the mine production of gold, silver, 
copper, lead, and zinc in Alaska, 1944-48, and 1880-1948, in terms 
of recovered metals; the gold production at placer mines, by classes 
of mines and methods of recovery; mine production of gold, silver, 
copper, lead, and zinc, by regions; ore and old tailings sold or treated 
and various metallurgical compilations based on output in 1948. 

A small proportion of the production shown in the tables following 
was mined before 1948 but not shipped or sold until that year. 

All tonnage figures are short tons and ““dry weight”; that is, they 
do not include moisture. 

Yardage figures used in measuring material treated in placer oper- 
ations are “bank measure”; that is, the material is measured in the 
ground before treatment. 

The value of gold, silver, copper, lead, and zinc production herein 
reported has been calculated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1944-48 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1034, was $20.67+($20.671835) per fine ounce. 

2 Treasury buying price for newly mined silver. 1944 to June 30, 1946; $0.71111111; July 1, 1946, to Dec. 
31, 1947: $0.905; 1948: $0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price includes 
bonus payments by Office of Metals Reserve for overquota production. 


Gold.—The recorded production of gold in Alaska in 1948 was 11 
percent below the output in 1947, despite the fact that & greater 
number of bucket-lined dredges (which since the war produced the 
greater proportion of gold recovered from all types of mining, lode as 
well as placer) were in operation. Few new companies have entered 
the field of gold mining and a number of properties established before 
the war—which showed increasing activity during the past few years— 
either did not operate or curtailed operations during 1948. In an 
attempt to raise the economic cut-off point, some operators withheld 
sale of their gold in the hope of benefiting from an official price rise 
that did not materialize. Clarification of regulations governing sale 
of gold with regard to transactions in unprocessed or “natural” gold 
came late in 1948; and, although the over-all volume was relatively 
small, a number of placer operators legally made sales of natural gold 
through well-defined channels to buyers in the United States who 
wished to obtain gold on speculation at a price ranging from $37.50 
to $43.00 per fine ounce of contained gold. Thirteen producers 
specifically reported that natural gold produced in 1948 had been 
sold for a price in excess of $35 per fine ounce. Included with the 
recorded production for 1948 are 6,095 fine ounces of gold and 971 
fine ounces of silver contained in natural gold sold on the open market. 
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In addition, 2,501 ounces of natural gold bullion was reported sold by 
seven producers on the open market for prices ranging from $28 to 
$35 per ounce of bullion; information on fineness was insufficient for 
calculating the recoverable gold and. silver content for inclusion with 
the 1948 statistical record. Available information indicated that an 
unknown quantity of natural gold was sold by 17 producers who did 
not report specifically, and an undetermined quantity of gold from 
six properties was reported produced but not sold. Assuming that 
the quantity of unreported natural gold bullion sold equaled the 
known quantity, the total involved would approximate 18,000 ounces, 
the probability being that the actual figure is somewhat less. 


Mine production of gold, silver, copper, lead, and zinc in Alaska, 1944—48, and 
total, 1880-1948, in terms of recovered metals 


Mines producing ! Ore. old Gold (lode and placer) | Silver (lode and placer) 
tallings, 
(etc. short 
tons) 
381, 574 
6, 512 
10, 798 
13, 891 
6,014 
(2) 
Lead Zinc 
Total value 
Pounds Value Pounds Value 
88, 000 AAA DEE $1, 742, 442 
22, 000 js ROT ME 2, 394, 436 
230, 000 yA EE 7, 996, $22 
528, 000 76, 032 50, 000 $6, 050 9, 946, 568 
658, 000 117, 782 44, 000 5, 852 8, 885, 350 
3 25, 519 2, 968, 447 347 11,902 | 888, 186, 588 


*. E itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal rigbt 
property. 

2 Figure not available. 

3 Short tons. 


Monthly production of gold in 1948, as shown in an accompanying 
table, is indicative of striking seasonal limitations to mining activity 
in the Territory. The data are based on mint and smelter receipts, 
and actual production is probably considerably less than shown for 
the first 4 months and the last 2 months of the year but correspond- 
ingly higher for the period May through October. 

e 15 leading gold-producing mines (all placer) in Alaska in 1948, 
listed in the accompanying table, yielded 72 percent of the total 
recorded gold output of the Territory; the leading 5 mines produced 
58 percent. The Fairbanks district in the Yukon River Basin region 
ranked first in gold production in the Territory by a wide margin, 
owing to the bucket-line dredging operations of the United States 
Smelting, Refining & Mining Co. 

Active lode-gold mining was limited to a few relatively small-scale 
operations. The greatest proportion of gold recovered from lode 
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sources was from mill clean-ups at mines that were inoperative dur- 
ing 1948. 


Fifteen leading gold-producing mines in Alaska in 1948, in order of output ! 


Rank 


District 


Region 


Source of 
gold 


—— | à EH o | — | o EN 


[2] 


to 


United States Smelt- 
ing. Refining & Min- 
ing Co 


g Co. 
New York Alaska 
Gold Dredging Corp. 


United States Smelt- 
0e, Remains & Min- 


g Co. 
Cripple Association. ... 
Brinker-Johnson Co... 
Arctic Circle Explora- 
tion Co. 
a Creek Mining 
Collinsville 
Casa de Paga Gold Co. 
Mohawk Association.. 
ar J. Berry Dredging 
o. 
Alluvial Golds, Inc 
Gold Placers, Inc 
ers Exploration 


o. 
Olive Creek Mines.... 


Tuluksak- 
Aniak. 


Fairbanks 


Kuskokwim....... 


sin. 
Ke Cache Cook Inlet-Susit- 
Fairbaven pr 


na. 

Seward Peninsula. 

Yukon River Ba- 
in. 


sin. 


1 Based on known output, including natural gold sales. 
2 Did not produce in 1947. 


2 


United States Smelt- 
ing, Refining & 
Mining Co. 

New York Alaska 
Qoid Dredging 


orp. 

United States Smelt- 
ing, kenning & 
Mining 

Cripple se Min- 
ing Co. 

Brinker-Johnson Co 

Arctic Circle Ex- 
ploration Co. 

Alder Creek Mining 


o. 
Collinsville Mine... 
pe de Paga Gold 


North American 
Dredging Co. 


g 
Alluvial Golds, fué £ 
Gold Placers, Inc. m 
Lammers Explora- 
tion Co. 
Olive Creek Mines . 


Gold produced at placer mines in Alaska, 1944-48, by classes of mines and by 


methods of recovery 


Surface 


Class and method 


Jacers: 


Grave mechanically handled: 


Bucket-line dredges: 


ano omm. m. mn e mm e vm mm mm vi 


VE WEE 


Bee footnotes at end of table, 


Gold recovered 


Average 
value per 


Eege eee A | es | eee | tone 


ie ccf fp Se Lt 
—— Ef ee 


———— EH | ff ee 
ES E e Ke Keel Kee? 


Mines | Washing| Material 
produc- pons (cubic 
ing | (dredges)| vards) 
9 10 | 2,074,385 
11 14 | 3,112,000 
20 26 | 9,810,000 
2 28 | 8,395,000 
22 30 | 11,165, 000 
(2) (2) (2) 
1 9, 200 
1 1 65, 000 
2 2 148, 000 
Q) Q) (2) 
24 518, 500 
66 66 | 2,091,000 
75 75 | 2,905, 000 
107 107 | 4,305, 000 


En Lee Lee gen Lage 
Kl Kl Kaes 


Fine 
düne Value 
26, 280 $919, 800 
34, 404 1, 204, 140 
149,382 | 5, 228, 370 
188,800 | 6, 608, 000 
169, 299 | 5,925, 465 

(3) (2) 

1,045 36, 575 

2,713 94, 955 

3,715 130, 025 

(2) (2) 

8, 349 292, 215 
37, 519 1, 313, 165 
45, 990 , 609, 650 
57,938 | 2,027, 830 


———— 
A —M—— 
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Gold produced at placer mines in Alaska, 1944-48, by classes of mines and by 
methods of recovery—Continued 


Gold recovered 
Mines | Washing| Material i (aan EEN 
Class and method gud ( lants (cubic are ATTOR 
dredies e ue per 
yar ounces Value cubic 
Gravel hydraulically handled: 
Hydraulic: 

A TTE (baee (3) (3) (3) 

AA WEE ` p t 858, 000 12, 903 $451, 605 $0. 528 

19040. A ee 118]: 5 2, 123, 000 30, 1, 063, Ku 

1947 oa C RUNE H4. 2, 371, 000 36, 769 1, 286, 915 543 

A rossini saiad 82 E 1, 220, 000 14, 493 507, 255 416 

Smail acaip hand methods: 

et: 

A A A OI () ) (?) (3) (+) 

AA eee A A 26 A 2, 800 645 2,575 1, 764 

TONG SE Bk Pesce set 18, 800 688 24, 080 1,251 

NOG oe Ft oe ia te ee 44 e ---- 46, 600 1,121 39, 235 . 842 

1948- ncm 59 A 53, 300 34, 440 . 646 
Unde round placers: 

CA uu e A E (o) (2) (2) fO) o 0) 

A seca ey ld2 1, 500 362 12, 670 8 447 

j| KR n 2-2 ss 200 16 560 2. 800 

¡1 y AA A A 3 E EE 400 48 1, 680 4. 200 

A PA 4 AA 700 88 3, 080 4. 400 
Other placers: 4 

TA lOs 189 coiviis (5) 7, 331 256, 585 (5 

1045-48... A II AE GE, AAA A at ea one PAS 
Grand total placers: 

TM et aa 108 |.......... (5 33, 611 1,176, 385 (8) 

A eeh, 6143 |.......... 4, 512, 000 57,708 2, 019, 780 . 448 

J946 AAA AA 256 I... ..22--- 108, 000 220, 708 7,724, 780 . 048 

A A ae 0260 |.......... 13, 866, 000 276, 443 9, 675, 505 . 698 

A er te ae 0274 |.......... 16, 744, 000 242, 8, 498, 070 . 08 


1 Data for 1945-47 revised owing to reclassification of several mines based on additional information re- 
ceived: totals of all placers remain unchanged. 

3 Data not available separately according to method; Included with “Other placers.” 

3 Includes al] placer operations using power excavator and washing plant, both on dry land; when washing 
plant is movable, outfit is termed ''dry-land dredge.” 

4 Includes all placer operations (dragline dredges, nonfloating washing plants, hydraulic, small-scale 
hand, and drift) for which separate figures are not available. 

$ Figure not available. 

6 oe itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. 


Silver.—Of the silver produced in Alaska in 1948, 55 percent was a 
byproduct of gold mining (66 percent in 1947), and 38 percent came 
from lead ore (including a small quantity from zinc-lead and copper 
ores); 7 percent was credited from silver ore mined at some time 
before 1948, but not shipped until that year. The most important 
producer of silver in Alaska in 1948 was the J. H. Scott Co., which 
recovered silver as a byproduct from lead ore produced from the 
Riverside mine in the Hyder district, Southeastern Alaska region. 
The United States Smelting, Refining & Mining Co. (Fairbanks 
department), which dropped on first place in 1947 to second in 1948, 
recovered silver as a byproduct of bucket-line gold-dredging opera- 
tions in the Fairbanks district. 

Copper, Lead, and Zinc.—Production of the base metals (copper, 
lead, and zinc) was limited almost entirely to output from two mines 
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in the Southeastern Alaska region. Of the total copper output, 
28,000 pounds were recovered as a byproduct from lead concentrate 
shipped from the Riverside mine near Hyder, operated by J. H. Scott 
Co. Also credited to the Riverside mine were 634,000 pounds of the 
total lead produced and 21,000 pounds of zinc. The balance of the 
total zinc production was recovered from zinc-lead concentrate 
produced from ore mined from the Mahoney mine, on George Inlet, 
Ketchikan district, in 1947; the concentrate was shipped in 1948 to a 
smelter in Canada. 


Mine production of gold, silver, copper, lead, and zinc in Alaska in 1948, by 
months, in terms of recoverable metals ! 


— e A A o | ene 


ease e ep dp mm em em D e ep ge Arras ss 


UI AAA A A SE 4 3 86 3 12 
PUBS EE 2 25 1 
o A A oe io eal 2 42 2 
e AAA A EE ELE 4 78 3 
ls. AA mark 3 64 2 
a A inna dxe 1 25 2 
Total: 19482 Lai cd 6 329 2 
A E AR A 2 264 25 


! Based on mint and smelter receipts. 
2 Less than one-half ton. 
3 Includes 11 tons of lead and 11 tons of zinc recovered from concentrates produced in 1947. 


Mine production of gold, silver, copper, lead, and zinc in Alaska in 1948, by 
regions, in terms of recovered metals ! 


Silver 
Region Total value 
Lode | Placer eer 
(fine (fine Cp S 
ounces)| ounces) ounces) 
Cook Inlet —8usitna............... 3 25 822 $196, 044 
Copper River...................... 2 10 56 18, 706 
Kenai Peninsula................... 2 3 5A 7, 189 
Kuskokwim....................... 1 9 1, 050 421, 230 
Seward Peninsula and Northwest- 
ern Alaska 3...................... 1 60 4, 212 1, 282, 012 
Southeastern Alaska. ............-. 10 2 26, 570 3 308, 
Yukon River Basin................ 5 34, 577 6, 651, 299 


3 
E, 
» 
3 
: 
zx 
yo 
E 
S 


1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 


perty. 
P Combined to avold disclosure of individual output. 
i ro value of 32,000 pounds of copper ($6,944), 658,000 pounds of lead ($117,782), and 44,000 pounds of 
zinc ($5,582). 
xi Xs value of 24,000 pounds of copper ($5,040), 528,000 pounds of lead ($76,032), and 50,000 pounds of 
c ($6,050). 
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MINING INDUSTRY 


Bucket-line dredges (30 in 1948 compared with 28 in 1947) washed 
67 percent of the total gravel mined in Alaska in 1948 and recovered 
70 percent of the total placer gold and 68 percent of the total Alaska 
gold (lode and placer). No dragline dredges (which include all opera- 
: tions using a floating washing plant and & power excavator) were 
reported in operation during 1948; two (revised) were operated in 
1947. Placer operations using combinations of bulldozer and hy- 
draulic methods—in many cases supplemented with dragline equip- 
ment—-are becoming more numerous in the Territory because of the 
distinct advantages of relatively low initial cost of equipment in pro- 
portion to the small labor crews necessary and the large volume of 
material that can be handled. In general, the mining method is to 
bulldoze the goldbearing material to bedrock sluice-boxes and use 
hydraulic giants to wash the gravel through. Dragline equipment— 
when used—is generally utilized for removing overburden or disposing 
of tailings, and in some cases for transporting gravel to elevated sluice 
boxes or washing plants. Combination methods of this type, in 
which the gravel is moved mechanically to the washing plant (classi- 
fied as nonfloating washing plants), washed 26 percent of the total 
gravel mined and recovered 24 percent of the placer gold, an increase 
over comparable totals in 1947. Operations in which gold was re- 
covered primarily by hydraulic methods showed & decrease in the 
number of mines (partly because of reclassification from hydraulic to 
nonfloating washing plant), gravel washed, and gold produced. Gold 
output from a larger number of small-scale hand operations was less 
than in 1947, whereas a minor quantity of gold recovered from four 
drift mines was nevertheless an increase over 1947. The total 
yardage of gravel washed at gold placer mines increased 21 percent, 
whereas production declined 12 percent. "The average recoverable 
gold content of gravels decreased 27 percent. 

The tonnage of material from lode mines (gold, silver, copper, lead. 
and zinc) in Alaska treated in 1948 decreased 57 percent. The output 
of lode gold increased 58 percent, largely because of mill clean-ups 
at inactive mines, but the KR from this source comprised only 2 
percent of the Territory total. 


ORE CLASSIFICATION 


Of the 6,014 tons of ore (including 166 tons of old tailings) sold or 
treated in 1948, 29 percent was gold ore, 67 lead ore, and the remainder 
zinc-lead ore (including a negligible quantity of copper ore). Details 
of ee classification are given in the Gold and Silver chapter of this 
volume. 
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Ore and old tailings sold or treated in Alaska in 1948, with content in terms of 
recovered metals 


Material sold or 
treated 
Gold Silver 
Copper | Lead Zinc 
Roures ode at | otoa) | (Pounds) (pounds) (pounds) 
j Dry gold ore.......................... 4, 850 1, 254 1, 200 2, 000 |......... 
- Dry silver ore......................... LM sc cues taies AAA A e 
; Lopper ore EE Ee 1 5 25 2,800 |.........]......... 
A iv x ue uo uM eui kee 736 | 25,290 000 | 634, 000 21, 000 
Zinc-lead ore -0000-0 2 167 |......... 22, : 
Total lode mines................ 5,593 | 31,376 | 32,000 | 658,000 44, 000 
A A RE doe RE 242, 802 E EE baies EA 
Total: 1948.............2...222.2- 248,395 | 67,341 32,000 | 658, 000 44, 000 
O E 279, 988 S 24,000 | 528, 000 50, 000 
1 Produced before 1948, 


2 Estimated figure. 
- 3 Includes 80 tons of ore produced before 1948, 


METALLURGIC INDUSTRY 


During 1948, 71 percent of the total ore and old tailings handled was 
treated at concentration mills and 26 percent by amalgamation. 
Smelters in the United States and Canada received 965 tons of 
flotation concentrates, 40 tons of gravity concentrates, and 177 tons 
of ore for direct smelting from Alaska operations of mines producing 
gold, silver, copper, lead, or zinc. Of the total concentrates shipped, 
91 percent was lead concentrate, and 97 percent came from South- 
eastern Alaska. 


Mine production of metals in Alaska in 1948, by methods of recovery, in terms 
of recovered metals 


Material 
treated ne erie Conner Lead Zinc 


Method of recovery (hort ounces): | ounces) (pounds) | (pounds) | (pounds) 

Ore and old tailings amalgamated......... 1, 552 4, 196 yA E GE 
Concentrates smelted: 

Flota Oido. apra daa 965 802 25, 466 28,000 | 656, 000 44, 000 

OTAVIUS A EE 40 418 4,886 |..........] | 800 |........-- 

Ore snelte --- -2 -000a0aanouoMMaoMMMMM 177 177 288 4,000 1,500 |.......... 

Total lode omlnes 5, 593 31,376 32,000 | 658, 000 44, 000 

E AA EE AN EE 242, 802 39, 965. AN A EE 
Total: 1948: ta ade 248, 395 67, 341 32,000 | 658, 000 44, 000 
hr AA A A 279, 988 66, 150 24,000 | 528, 000 50, 000 
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Mine production of metals from mills in Alaska in 1948, by regions, in terms of 
recovered metals 


Recovered in 
bullion 


Material 
treated 


Concentrates smelted and recovered metal 


Con- 


BE ore | Di. | Gold | Silver | totes] Gold | Si 
re - o ver | trates 0 ver 
Copper | Lead Zinc 
(short| ings (fine (fine pro- (fine (fine 
tons) | (short | ounces) | ounces) | duced | ounces) | ounces) (Pounds) (pounds) (pounds) 
tons) (short 
tons) 
BY REGIONS 
Cook Inlet-Susitna.| 355 |....... 432 23 9 47 dd EE DEE let b. ru? 
Copper River...... / A RE 29 OH, vr REP SCORE LONE E 
Kenal Peninsula...| 224 |....... 126 35 2 17 B EE A EC 
Kuskokwim......--[Clean-|....... 181 Ki A A A A A EE 
up 
Seward Peninsula..| 250 |....... 112 E E, A A A WEE 
Southeastern 
Alaska........... 4, 413 15 | 3,039 572 978 | 1,156 | 25,703 | 28,000 | 656, 500 44, 000 
Yukon River Basin.| ! 578 |....... 277 53 16 1. 4.040 E eme etes 


Total: 1948.......|15,822 15 | 4,196 736 | 1,005 | 1,220 | 30,352 ¡ 28 
1947.......| 7,891 | 6,000 | 2,688 592 993 857 | 22,544 | 24,000 | 528, 


Dry gold. ae Rus DELE 35 482 255 AAA 500 |......-.- 
Dry svor A A Eon EVER 16 |........ 4040 A A ERIT 
KEE e 916 736 | 25, 290 28, 000 | 634, 000 21,000 

PANO CAO A A A CE: 38 2 187. A 22, 000 23, 000 
TOtel 1048 EE 1,005 | 1,220 | 30,352 | 28,000 | 656, 500 44, 000 


1 Includes 80 tons of ore produced before 1948. 


Gross metal content of concentrates produced from ores mined in Alaska in 1948, 
by classes of concentrates 


Gross metal content 


tes 
Class of concentrates (short Gold Silver Copper | Lead Z 


inc 
eM ec ARS (pounds) | (pounds) | (pounds) 


Dry gold Ar ee eee 35 482 255 65 989 |.......... 
Dry RU cad Rma ES 16]. E 4, 640 520 307 DE 
EE 916 736 25, 290 33,488 | 647, 798 28, 343 
Ziuclead....i..2.22--2-m— S. S 4] . 107 |. isse 23, 351 23, 104 
Total: 148 ca es 1,005 1, 220 30, 352 344,073 | 672,475 047 
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Mine production of metals from Alaska crude ore and old tailings shipped to 
smelters in 1948, in terms of recovered metals 


Material treated 
Gold Silver 
Copper Lead 
Class of material Dane) De (pounds) (pounds) 
Dry gold... na gor cir B de ER 172 263 |...--- 1, 500 
o TEE 5 25 4,000 |.......... 
Total 19481... 177 288 4, 000 1, 500 


1 All from southeastern Alaska. No production in 1947. 


Gross metal content of Alaska crude ore and old tailings shipped to smelters in 
1948, by classes of material 


Material treated Gross metal content 


Class of materlal o Old Gold 


re S 

tailin Copper Lead 
o (short one | aa | (Pounds) | (pounds) 
Dryg0ld2. c cinice is 12 151 172 2, 130 
COD Pera EE 14 |.........] 501. | 25] 3,027 1h... 
2, 130 


zg ee e eso ee erop ee eee o op e e oe ele ee ee ee ee sleeeeegeeeaeosleeeeee eege lee eeoeeeeeslseeee ses eleeee ege eege 


REVIEW BY REGIONS AND DISTRICTS 
COOK INLET-SUSITNA REGION 


Valdez Creek District.—Production from the Valdez Creek district 
in 1948 was limited to a relatively small quantity of placer gold 
recovered from two operations. Cé L. Ernst and O. Nicklie oper- 
ated a bulldozer-hydraulic combination on Valdez Creek during a 
5-month period in the summer of 1948. John E. Carlson recovered 
a small quantity of gold from Valdez Creek. 

Willow Creek District.—The Fern Exploration Co., Inc., Al Dodson, 
manager, operated the Fern mine on Archangel Creek throughout 
the year; 350 tons of gold ore were treated in & 60-ton amalgamation- 
flotation mill to recover 419 ounces of gold and 22 ounces of 
silver as bullion and an additional 47 ounces of gold and 3 ounces 
of silver contained in 9 tons of concentrate shipped to a smelter in the 
United States. Lloyd Hill recovered & small quantity of gold from 
gold ore treated by amalgamation at the Lonesome mine (Gold Mint 

roperty) on the Little Susitna River 22 miles north of Palmer. 

evelopment work was in progress during the 1948 season at the 
Snowbird mine on Reed Creek, the Webfoot mine on Archangel 
Creek, and the Gold Cord mine on Fishhook Creek, but no gold was 
reported recovered. 
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Yentna-Cache Creek District.—The largest producer in the district 
in 1948 was Collinsville Mines (dry-land dredge with dragline equip- 
ment) operating on T'win Creek; 3,694 ounces of gold and 579 ounces 
of silver were recovered from 183,000 cubic yards of material handled 
during the period June 1 to September 15. A number of other smaller 
producers recovered placer gold by hydraulicking and the widely 
used bulldozer-hydraulic combination method. 


COPPER RIVER REGION 


Chistochina District.—The Slate Creek Gold Placers, operated by 
J. M. Elmer from June 20 to September 20, 1948, was the largest 
producer in the district; 316 ounces of gold and 30 ounces of silver 
were recovered by hydraulicking. 

Nizina District.—Dan Creek Gold Mines hydraulicked 47,000 cubic 
yards on Dan Creek from May 1 to September 22 and recovered 741 
ounces of gold bullion, which had not been sold by the end of 1948. 
The Chititu Mines reportedly was in operation during 1948 on Chititu 
Creek using hydraulic equipment; no record of production was 
received. 

Yakataga District.—B. B. Watson recovered 87 ounces of gold and 
10 ounces of silver from his placer operation on the beach at Cape 
Yakataga from April 27 to August 30, 1948. 


KENA! PENINSULA REGION 


Moose Pass—Hope District.—The greatest production of gold from 
the district came from two lode mines—the Skeen-Leckner (Falls 
Creek) mine, operated by the Falls Creek Mining Co., and the Mari- 
gold, by George wl gold ore from both mines was treated by 
amalgamation. Boe & Sorenson hydraulicked on Resurrection Creek 
during the summer of 1948. 


KUSKOKWIM REGION 


Goodnews Bay District.—The only gold produced in the district in 
1948 was recovered as & byproduct from platinum mined by the 
Goodnews Bay Mining Co. on the Salmon River using a Diesel- 
electric bucket-line dredge (equipped with 93 8-cubic-foot buckets) 
and 2 1%-cubic-yard dragline excavators. The Bristol Bay Mining 
Co., the largest producer of gold in the district in 1947, did not operate 
in 1948. 

McGrath District.—Placer operations were almost nonexistent in the 
district during 1948. E. M. Whelen recovered 23 ounces of gold 
and 3 ounces of silver from his claim No. 1 in Holmes Gulch by small- 
scale operation from 700 cubic yards of gravel. A small quantity 
of gold was recovered in similar fashion from the John E. Strand 
placer during the summer of 1948. Although the Nixon Fork lode 
mine did not operate in 1948, R. A. Mespelt & Co. recovered 181 
ounces of gold and 38 ounces of silver from a clean-up of the stamp 


Tuluksak-Aniak District.—The New York-Alaska Gold Dredging 
UD: the largest gold producer in the region and the second largest 
in the Territory in 1948, operated 2 floating bucket-line dredges 
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(electrically powered, equipped with 67 6%-cubic-foot and 66 2-cubic- 
foot buckets, respectively) and 2 dragline excavators with nonfloating 
washing plants on the Tuluksak River and Bear Creek. Two other 
important producers at placer properties were Marvel Creek Mining 
Co., using a dragline-bulldozer-hydraulic combination with nonfloating 
washing plant, on Marvel Creek, and the Canyon Creek Mining Co. 
(Jens Kvamme & Sons), using a bulldozer-hydraulic combination 
with a nonfloating washing plant to recover 377 ounces of gold and 
46 ounces of silver from 18,666 cubic yards of gravel. 


NORTHWESTERN ALASKA REGION 


Kiana District.—The Lammers Exploration Co., the only gold pro- 
ducer in the district in 1948, operated its Diesel-electric bucket-line 
de e (with 56 3-cubic-foot buckets) on Klery Creek from July 1 to 

ctober 5. 


SEWARD PENINSULA REGION 


In the Seward Peninsula region, 14 floating bucket-line dredges 
were in operation during 1948 (13 in 1947); in addition, numerous 
operations used hydraulic giants, bulldozers, and dragline excavators 
either separately or in combination. There was one producing lode 
gold mine. 

Council-Bluff District.—The principal producers in the district were 
the Alaska Placer Co., which operated a bucket-line dredge (with 60 
3-cubic-foot buckets) on the Niukluk River benches from June 11 to 
September 25, and the Sourdough Dredging Co., which operated a 
bucket-line dredge equipped with 62 3X-cubic-foot buckets on Ophir 
Creek (1,415 ounces of gold and 149 ounces of silver were recovered 
from 120,000 cubic yards of gravel washed during an 82-day operating 
period). C. L. Dempsey operated & small bucket-line dredge during 
the 1948 season on Casa de Paga River and Willow Creek. Other 
operators in the district who recovered & moderate quantity of gold, 
principally by hydraulicking, included B & T Mines (on Ophir Creek 
and Niukluk River), Chester Milligan (on Ophir Creek), L. E. Ost 
and Wallace McIver (on Crooked Creek), and Swanberg & Sons 
(Amocat claim on Niukluk River). 

Fairhaven District.—The Arctic Circle Exploration Co., operating 
one of 2 dredges (each with 64 4-cubic-foot buckets) on Candle Creek, 
r&nked first in production of gold in the district and sixth in the 
Territory with 4,711 ounces of gold and 648 ounces of silver recovered 
from 200,000 cubic yards of gravel. The Casa de Paga Gold Co. 
operated two bucket-line dredges on the Inmachuk River from July 4 
to October 20 and recovered 3,638 ounces of gold and 484 ounces of 
silver from 168,000 cubic yards of gravel. The company had operated 
a dredge on Pajara Creek, Nome district, during the 1947 season. 
Other producers of a moderate quantity x rn from placers worked 
hydraulically and in combination with bulldozers, pumps, or other 
types of mechanical equipment included N. B. Tweet & Sons (hydrau- 
lic on Humboldt Creek), Wallace Porter (bulldozer-hydraulic combi- 
nation on Bear Creek; 178 ounces of gold and 16 ounces of silver 
recovered from 8,000 cubic yards), M. J. Walsh (on Humboldt Creek), 
and Fred Weinard (hydraulic on Jump Creek). 
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Kougarok District—The North Fork Dredging Co. operated its 
bucket-line dredge (with 2%-cubic-foot buckets) on Harris Creek, 
tributary of North Fork Kougarok River, June through September 
1948, and Kougarok Consolidated Placers, Inc., operated a Diesel- 
powered dredge (with 76 2%-cubic-foot buckets) on claims 31 and 32 
above, Kougarok River, from August 2 to October 7. Other mining 
in the district in 1948 was limited to placer operations, principally by 
hydraulicking and with combinations of mechanical equipment 
using nonfloating washing plants. The large operators were Grant 
Mining Co. on Coffee Creek (hydraulic), Trinity Mining Co. on 
Kougarok River (bulldozer), Atlas Mines on Atlas Creek (hydrau- 
lic lift, bulldozer, and dragline), M. J. Walsh on Mascot Gulch, 
Lyman H. Madden on Garfield Creek (bulldozer-hydraulic; 115 
ounces of gold and 11 ounces of silver recovered from 3,000 cubic 
yards), and Midnight Sun Mines, No. 2 Discovery on Boulder Creek 
(bulldozer-hydraulic; 104 ounces of gold and 17 ounces of silver 
recovered from 3,000 cubic yards). 

Koyuk District.—The Ungalik Syndicate operated a bucket-line 
dredge on the Ungalik River during the 1948 season and was the 
largest producer of gold in the district. 

Nome District.—The United States Smelting, Refining € Mining 
Co., operating one of its fleet of four bucket-line dredges in the vicinity 
of Nome from June 21 to November 6, was the largest producer of gold 
in the district and the Seward Peninsula region and ranked third in the 
Territory; all operations of the company in the Nome area had been 
idle—with the exception of maintenance—since 1942. The dredge in 
Operation was equipped with 134 9-cubic-foot buckets. Lee Bros. 
Dredging Co., the second largest gold producer in the district in 1948, 
operated 2 bucket-line dredges (equipped with 75 5-cubic-foot and 65 
3%-cubic-foot buckets) on the Solomon River and Little Hurrah Creek 
during the 1948 season. A dredge was operated also by Gold Beach 
Dredging Co. on the Childberg claim (Nome Beach), and one by 
Tolbert Scott & Son on Iron Creek: the latter was a Kimball-type 
open-link dredge equipped with 2X-cubic-foot buckets. 

Among the larger producers of gold from placers worked by hydrau- 
lic giants and in combination with bulldozers and pumping equipment 
were: Glacier Creek Mines, Rainbow claim on Glacier Creek (hydrau- 
lic), Herbert Engstrom on Basin Creek (bulldozer-hydraulic), Earl 
Towner on Buster Creek, Rocky Mountain Mining Co. on Rocky 
PAA EET pem (hydraulic), and E. W. Quigley on Solomon River 
(hydraulic). 

C. O. Roberts operated the Big Hurrah mine on Hurrah Creek—the 
only active lode gold mine in the region in 1948—and recovered a 
moderate quantity of gold by amalgamation. 

Port Clarence District.—Placer gold mining in the district during 
1948 was limited to & few operations, largely hydraulic; the output 
from no one property exceeded 100 ounces. Cannon & Washburn 
operated on Burke Creek, H. H. Mining Co. worked the Lone Wolf 
claims on Million Creek, Rice & Muncy used hydraulic-bulldozer 
equipment on Sunset Creek, and Benard Vogen operated & bulldozer 
and washing plant on Quartz Creek. 

Serpentine River District.—George Bodis worked the Dick Creek 
Placers (No. 11 above Discovery) from June 10 to September 30. 
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Using a bulldozer-hydraulic combination with a bed-rock flume; 128 
ounces of gold and 12 ounces of silver were recovered from 5,000 cubic 
yards of gravel. 

SOUTHEASTERN ALASKA REGION 


Three-fourths of the total Alaska lode-gold output came from five 
operations in the Hyder, Juneau, and Ketchikan districts; a few other 
lode-gold mines were active, but output was relatively small. Nearly 
all of the lode silver and all of the copper, lead, and zinc came from this 
region. Placer mining during 1948 was virtually nonexistent. 

Hyder District. —The J. H. Scott Co. operated the Riverside mine 
from May 15 to June 15 and again from August 1 to December 15, 
treating lead ore (containing scheelite) in its increased-capacity 100- 
ton combination flotation-gravity concentration mill. From 4,005 
tons of lead ore milled, 916 tons of lead concentrate (containing 736 
ounces of gold, 23,290 ounces of silver, 33,488 pounds of copper, 
647,798 pounds of lead, and 28,343 pounds of zinc) were produced and 
shipped to a smelter in the United States. These shipments were 
made almost entirely during the latter half of the year. 

Juneau District.—Although the Alaska Juneau mine remained inac- 
tive during 1948, a large proportion of the gold from the district came 
from a clean-up of the Alaska Juneau mill. Howard Hayes E Stan 
Whitely recovered a substantial quantity of gold from the retreatment 
of Alaska Juneau mill tailings, and George A. Fleek similarly recovered 
a small quantity of gold from the Thane mill tailings. 

Ketchikan District.—The Mahoney mine, 15 miles northeast of 
Ketchikan at the mouth of Mahoney Creek on George Inlet, was 
purchased in June from the Big Four Mining Co. by Arthur J. Theis, 
trustee, for the Montana Zinc € Lead Co. Although neither the 
mine nor mill was operated in 1948 after the change in ownership, 
38 tons of zinc-lead concentrate, previously milled from ore mined 
for the most part in 1947, was shipped by Theis to a smelter in Canada. 
The material contained 1 ounce of gold, 167 ounces of silver, 23,381 
pounds of lead, and 23,704 pounds of zinc. Wendell Dawson worked 
the Dawson mine on Prince of Wales Island during 1948; gold ore 
was treated by amalgamation, and a small tonnage of concentrate was 
shipped to a smelter in the United States. 

Windham Bay District.—Kloss & Davis worked the K € D mine 
during 9 months of 1948 and recovered a small quantity of gold from 
ore treated by amalgamation in a 2-ton mill. Antimony, which 
occurred with the gold, was not recovered. A small tonnage of gold 
ore was shipped to a smelter in the United States by Don Thomas from 
a property in the Thomas Bay arca. Stan Price recovered 30 ounces 
of gold and 6 ounces of silver from a placer operation on Spruce Creek; 
6,000 cubic yards of gravel were moved to sluice boxes by a bulldozer. 


YUKON RIVER BASIN REGION 


Of the total Alaska gold produced in 1948, the Yukon River Basin 
region accounted for 76 percent from 165 placer mines and 5 lode 
mines in 16 districts. Sixty-nine percent of the 188,866 ounces of 
placer gold produced in the region came from 12 bucket-line dredges. 
Five percent of the total Alaska gold from lode mines came from the 
region. The Fairbanks district continued to be the most important. 

883326—50— — 88 
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Bonnifleld-Nenana District.—Only a few placer operations were 
active in the district during 1948, and individual output was under 
100 ounces of gold. Nels Jackson operated on the Totatlanika River 
(bulldozer-hydraulic), Wagers Bros. on Gold King Creek (hydraulic), 
and Arthur b. and M. O. Wise on Thistle Creek (bulldozer). 

Circle District. — T hree bucket-line dredges were active in the district 
in 1948. Alluvial Golds, Inc., operated its Diesel-powered dredge 
equipped with 72 4%-cubic-foot buckets on Woodchopper Creek. 
Gold Placers, Inc., ran a dredge with 60 4X-cubic-foot buckets on Coal 
Creek. The C. J. Berry Dredging Co., operating its dredge on Mam- 
moth Creek, washed 362,000 cubic yards of gravel to recover 3,186 
ounces of gold and 680 ounces of silver. The output from these 
dredges accounted for nearly four-fifths of the gold from the district 
(80 percent in 1947) and placed the district third in gold produced in 
the Yukon River Basin region. The larger producers of placer gold 
in the district by other methods were the Deadwood Mining Co. 
operating on Deadwood Creek (hydraulic with dragline and bull- 
dozer equipment); Kelly & Wilkinson, on Miller Creek (bulldozer- 
hydraulic); Frasca & Gibson, on Eagle Creek (bulldozer-hydraulic); 

edla Bros, on Kethum Creek (dragline-bulldozer); and A. A. 
Zimmerman, on Independence Creek (hydraulic). 

Eagle District.—The Crooked Creek Placer Co. (Bauer E Celich) 
hydraulicked on Crooked Creek from April 15 to September 20, and 
Amund L. Hagen similarly worked his property on Fox Creek from 
May 15 to September 26, recovering 26 ounces of gold and 3 ounces of 
silver from 2,000 cubic yards of gravel. Yukon Placer Mining Co. and 
Hansen € Hendricksen, using bulldozer equipment, worked plac:r 
ground on Fourth of July Creek and Alder Creek, respectively. 

Fairbanks District.— There is no official record for a considerable 
quantity of natural gold produced in the district in 1948 and sold on 
the open market, inasmuch as some producers did not submit reports 
and the purchasers are holding such gold on speculation. The 
recorded production of gold from the Fairbanks district in 1948 is 
probably lower than the actual output by several thousand ounces, 
and there is some question as to the relative rank in production. 

The United States SIS Ue Refining € Mining Co., operating six 
bucket-line dredges in the Fairbanks district, was—as 1n previous 

cars—by far the largest producer of gold, not only in the district but 
in the Territory. The company operated 3 6-cubic-foot Bethlehem 
dredges (1 with 68 buckets and 2 with 78 buckets each), 2 10-cubic-foot 
Bethlehem dredges (with 93 and 111 buckets, respectively), and 1 
10-cubic-foot Yuba dredge (with 106 buckets); all dredges are 
electrically operated. Other equipment used (chiefly for removing 
overburden) included 200 Joshua Hendy hydraulic giants, & Bucyrus 
10-W power shovel, and 4 Caterpillar bulldozers and carry-alls. 

The Brinker-Johnson Co., the second-largest producer in the 
Fairbanks district, recovered 5,272 ounces of gold and 629 ounces of 
silver from 606,170 cubic yards of gravel handled by a Walter Johnson 
Diesel-powered bucket-line dredge equipped with 78 4X-cubic-foot 
buckets on Caribou Creek. 

Of those producers of gold from placers worked hydraulically and in 
combination with bulldozers, draglines, and pumping equipment, the 
Alder Creek Mining Co. was the largest with 4,165 ounces of gold and 
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667 ounces of silver from 305,555 cubic yards of gravel and overburden 
handled. Two dragline excavators and three bulldozers were used 
by the company during the 1948 season on Fairbanks Creek from 
April 21 to October 5. Other producers of a substantial quantity of 
placer gold in the district using similar combinations of equipment 
were F. C. Bleecker on First Chance Creek, Four A. Mining Co. on 
Pedro Creek, Helmer Johnson on Cleary Creek, Ernest Maurer on 
First Chance Creek, P. R. H. Mining Co. on Ester Creek, A. B. 
Richardson & G. B. Martin on Pedro Cresk. Russel Williams & Milo 
in dam on Gilmore Creek, and Wolf Creek Mining Co. on Wolf 
eek. 

Kaye Bros., buie the Sanford mine on Ester Dome under a 

rogram of development during 1948, was the leading producer of 
ode gold in the district. The Cl „Hil Mines Co., the largest 
producer in 1947, did not operate the Cleary Hill mine during the 1948 
season. Also on Ester Dome, Earl H. Beistline & Associates worked 
the Irishman No. 1 lode gold mine (O. M. Grant property) on Happy 
Creek during a 3-month period. The Cheechako Mining Co. operated 
its mine (Greenback claims) at the head of Little Eldorado Creek from 
July to October 1948; 59 ounces of gold and 10 ounces of silver were 
recovered from 38 tons of ore treated by amalgamation at the Cleary 
Hill Mines Co. mill on Cleary Creek. A small quantity of gold was 
recovered by J. H. Martin from operations at the Tolovana mine on 
Willow Creek, Pedro Dome, during a short period in 1948; the ore 
was treated by amalgamation. 

Fortymile District.—Of the placer gold reported recovered in the 
district during 1948 (excluding natural gold concerning which records 
are incomplete), 64 percent came from pro erties operated by the 
Yukon Placer Mining Co. on Walker's Fork (bulldozers and sluice 
boxes), Poker Creek, and Canyon Creek (bucket-line dredge), the 
Wade Creek Dredging Co. on Jack Wade Creek (bulldozers and sluice 
boxes), and George E. King on Turk Creek. A substantial quantit 
of gold also was produced by Attwood & Granger on Stonehouse Cree 
(bulldozer-hydraulic), Franklin Mining Co. on Franklin Creek (bull- 
dozer), and er Creek Mining Co. on Jack Wade Creek (bulldozer- 
hydraulic). Several other producers in the area, using similar equip- 
ment, reported outputs of less than 200 ounces of gold. 

Hot Springs District.—The largest producer of gold in the district 
in 1948 (on the basis of reported output for all producers excluding 
natural gold sold; quantity unreported) was the Iditarod Operating 
Co., which recovered 1,372 ounces of gold and 193 ounces of silver from 
85,000 cubic yards of gravel, using bulldozers and bedrock sluice boxes, 
on Golden Creek, 30 miles south of Tanana during & period from May 
to October. Others of the larger producers of placer gold using various. 
combinations of bulldozers, hydraulic equipment, and draglines with 
bedrock sluice boxes were Cleary Hill Mines on Tofty and Sullivan 
Creeks, Enstrom € McDougal on American Creek, Pioneer Mining 
Co. on Pioneer Creek, Johnson & Johnson (Breakoff claim) on Glenn 
Gulch, Cable € Francis on lower Eureka Creek, and A. W. Pringle 
on Eureka Creek. Tom Dean worked a small drift mine on Miller 
Gulch during a 40-day period in 1948. 

Iditarod District.—The North American Dredging Co.—operating 
its Diesel-powered bucket-line dredge equipped with 70 3%-cubic-foot 
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buckets on the Mohawk Association property on Flat Creek— was 
the largest producer of gold in the Iditarod district in 1948. Retain- 
ing lts rank as second jm producer of gold in the district, the 
Awe Mining Co., recovered 2,330 ounces of gold and 355 ounces of 
silver from 125,000 cubic yards washed on Chicken Creek from May 
22 to October 2, 1948; equipment included three bulldozers, two drag- 
line excavators (for moving overburden and disposing of tailings’. 
and two hydraulic giants. Uotila & Ogriz and Hatton & Turner 
operated on Slate Creek and Willow Creek, respectively, using similar 
placer mining methods and equipment; the last-named operator 
recovered 986 ounces of gold and 143 ounces of silver from 95.000 
cubic yards of gravel. The Alpha Mining Co. operated on the Alpha 
Association property on Flat Creek using a hydraulic-bulldozer-drag- 
line combination, and Pete Miscovich hydraulicked on Otter Creek. 
Five giants and two hydraulic elevators were used; mechanical equip- 
ment included three bulldozers and a dragline excavator. 

Innoko District.—In 1948, as in the previous year, the Cripple 
Creek Mining Co. (Strandberg & Sons), operating a dragline and 
moveable dry-land washing plant in conjunction with bulldozers on 
Cripple and Utopia Creeks, was the largest producer of gold in the 
district. Rosander & Reed, using similar equipment, operated on 
Yankee Creek from April 20 to October 1 and was the second-largest 
producer in the district. Uotila & Hard (Gus Uotila, manager) re- 
covered a substantial quantity of gold from lower Ophir Creek from 
April 12 to September 30, and Hard & Uotila (Eric Hard, manager? 
operated on Forgotten Bench, pu. Creek, from April 16 to Sep- 
tember 30; similar equipment, including hydraulic giants, dragline, 
and bulldozers, was used at both operations. Beaton, Zaiser & Ale 
Farland operated a nonfloating washing plant on Spruce Creek during 
a 4-month period in 1948 and produced a substantial quantity of gold. 
Claims on Helena Gulch, Fifteen Pup, a tributary of Little Creek. 
were worked by Hubbard & McFarland, under lease from Robert 
Jacquemi, during a 4-month period in 1948. The Goodnews Bav 
Mining Co., one of the district’s principal gold producers in 1948. 
ope a dragline in conjunction with bulldozers and elevated 
sluice boxes on Colorado Creek from July 26 to October 1. With 
the use of similar equipment, Savage € Matheson recovered 794 
ounces of gold &nd 103 ounces of silver from 115,000 cubic yards of 

ravel washed on Spruce Creek, and N. J. Vibe operated on Little 

reek (Discovery and Gold Run Association). Also, by the use of 
the widely utilized hydraulic-bulldozer-dragline combination, smaller 
quantities of gold were reported produced in 1948 by Anvil Creek 
Mining Co., on Anvil Creek, J. A. Degnan on Little Creek, and Waino 
F. Puntila on Little Creek (No. 15 above Gold Run, leased from 
Robert Jacquemi). 

Kantishna District.—Caribou Mines, again as in 1947, was the larg- 
est producer of gold in the district. The company continued to 
operate on Caribou Creek using a 1X-cubic- yard dragline, bulldozer, 
and & dry-land washing plant. Hosler Mines operated on Moose 
Creek during & short period in 1948, and Hunter & Burnett recovered 
a moderate quantity of gold from its property on Crooked Creek: 
bulldozer-hydraulic combinations were used at both localities. 
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Koyukuk District.—The South Fork Mining Co. operated its drag- 
line-bulldozer combination on the South Fork, Koyukuk River, from 
April 15 to September 20; 1,561 ounces of gold and 153 ounces of 
silver were recovered from 200,000 cubic yards of gravel washed 
through bedrock sluice boxes. Using the same type of equipment, 
the Myrtle Creek Mining Co. operated on Myrtle Creek in 1948. 
Among other producers of smaller quantities of gold in the district 
were Midnight Sun Gold Mining Co. on Smith Creek (Hugh Boyle 
claims—bulldozer-hydraulic), Frank J. Miller on Sheep Creek (bull- 
O R. H. Jones on Nolan and Smith benches (hydraulic), 
and J. B. Blundell, who recovered 52 ounces of gold and 4 ounces of 
ib by drift mining on the Beaver Association property on Wakeup 

reek. 

Marshall District.—The Yukon Mining Co. operated a dragline- 
bulldozer combination on Buster Creek during a short period in 1948. 
Production from the district was relatively small. 

Rampart District.—The Little Minook Mining Co. operated on 
Little Minook Creek during the 1948 season and recovered 1,331 
ounces of gold and 45 ounces of silver from 103,000 cubic yards of 
gravel, using a dragline-bulldozer-hydraulic combination. The Hun- 
ter Creek Mining Co. recovered gold as a result of hydraulic stripping 
operations on Hunter Creek during 1948. Frank J. Dinan recovered 
a small quantity of gold from claim No. 2 below on Florida Creek by 
drift mining. | 

Ruby District.—Peter Miscovich € Sons, hydraulicking on Flat 
Creek, June through September, was the largest gold producer in the 
district in 1948; mechanical equipment used included a dragline exca- 
vator and bulldozers. Other producers of substantial quantities of 
gold in the district using this or similar type of equipment were Coyle 
& Rassmussen, operating the Midnight claim on Midnight Creek (Fox 
Association); Iver M. Johnson & Co., on Trail Creek; and the Long 
Creek Mining Co., on Long Creek. 

Tolovana District.—Olive Creek Mines, the largest producer in the 
Tolovana district in 1948, operated a dragline-bulldozer combination 
on the N. R. Hudson property on Olive Creek near Livengood from 
May 15 to September 13. Warwick Mines, using a bulldozer-hydraulic 
combination on the Lucky Strike claim on Glenn Gulch, tributary of 
Gertrude Creek, from May 10 to September 17, recovered 504 ounces 
of gold and 48 ounces of silver from 100,000 cubic yards of gravel. 
The left limit of Amy Creek bench was worked by the Amy Creek 
Mining Co. from April 15 to October 5; gravel was handled by a 
bulldozer-hydraulic combination and washed in bedrock sluice boxes; 
the tailings were moved with a dragline. Wilbur Mines hydraulicked 
on Wilbur Creek in conjunction with bulldozers during & 4-month 
period. Hydraulicking was used by Jurich & Car on Lillian Creek 
and by John Radok on Ruth Creek. 


OTHER MINERALS 


Antimony.—Stampede Mines, Inc., operated the Stampede mine in 
Kantishna district and was the only company reporting shipments of 
antimony ore or concentrates from Alaska during 1948. Shipments 
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were 68 ¿ons of concentrates E 88,359 pounds of antimony. 
Near Rampart the Sawtooth Mining Co. was active in developing an 
antimony occurrence, and a considerable tonnage of ore was reportedly 
ready for shipment. In the Fairbanks district the Alaska Antimony 
Mining Co. was developing a lode property on Boulder Creek near 
Tok-Salinas Road. 

Clays.—Small quantities of clay suitable for local manufacture of 
common brick and fire brick were produced in 1948 from deposits 
near Anchorage and at Sheep Mountain east of Palmer on the Glenn 
Highway. A small-capacity brick plant was operated at Anchorage 
in 1948 (a Clay Products Co., Inc. 

Coal.—Alaska mined 410,000 short tons (preliminary figure) of 
bituminous coal and lignite in 1948—a new record production. The 
output was 14 percent greater than in 1947 and 12 percent higher than 
the previous record production of 366,809 tons in 1946, due largely 
to full-scale stripping operations at three properties in the Nenana 
field, about 75 miles southwest of Fairbanks. Of interest in connec- 
tion with these operations—of which the Usibelli mine was the larg- 
est—was the removal of gravel and sandstone overburden by the use 
of bulldozers and hydraulic giants before extraction of coal by the 
usual power shovels. The principal underground mines include the 
Suntrana in the Nenana field operated by the Healy River Coal 
Corp., and the Evan Jones Coal Co. Jonesville mine in the Matanuska 
field, 45 miles northeast of Anchorage. 

Gem Stones.—No jade (nephrite) was reported produced in the 
Kobuk River area in 1948. Arctic Circle loration Co., Inc., has 
been the principal producer and fabricator of this material. 

Graphite.—Although no production was reported, a graphite deposit 
on the south shore of Imuruk Basin was prospected and sampled in 
1948 by the Alaska Graphite Syndicate. 

Limestone.—The Permanente Cement Co. made regular shipments 
of limestone during 1948 from its quarry on Dall Island in the Ketchi- 
kan District, Southeastern Alaska, to Washington State for the 
manufacture of cement. 

Mercury.—The Decoursey Mountain mine, 24 miles from Crooked 
Creek, was the only producer of mercury in Alaska in 1948. A total 
of 50 tons of ore was treated in two D retorts, and 100 flasks of metal 
were recovered. About 450 feet of development drift were driven 
with low-grade showings along most of the distance. Backs of 140 
to 190 feet, all unmined, exist above this development drift. 

A report! on the Rainy Creek mercury prospect, which lies at the 
western base of the Kilbuck Mountains, about 80 miles southeast of 
Bethel, in southwestern Alaska, was published in 1948. The deposits 
are believed to have been ES between 1910-20. Production 
of mercury from the area has been solely from cinnabar concentrates 
recovered as a result of gold placer operations. About 2,000 pounds 
of high-grade concentrate were said to have been shipped. 

Platinum Metals.—Placer deposits in the Goodnews Bay district in 
the Kuskowim region in 1948 continued to yield a substantial quantity 
of crude platinum containing a small percentage of gold. 


1 Rutledge, F. A., Investigation of the Rainy Creek Mercury Prospect,' Bethel District, Kuskowim 
Region, Southwestern Alaska: Bureau of Mines_Rept. of Investigations 4361, 1948, 7 pp. 
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Pumicite.—The Alaska Katmalite Corp. was active during 1948 
in the manufacture of building blocks at its small plant at Anchorage. 
The pumicite raw material used as aggregate in the blocks was mined 
from deposits developed on Augustine Island, Iliamna district, on 
the west side of Cook Inlet. 

Sand and Gravel.—Production of sand and gravel in Alaska was 
reported by R. J. Sommers Construction Co., Juneau, Alaska; the 
Alaska Road Commission; and the Corps of Engineers, Department 
of the Army. 

Tin.—The Arctic Tin Co. developed tin placers in the York area 
¿Port Clarence district) near the western tip of the Seward Peninsula 
in 1948, using dragline-bulldozer equipment. The Cleary Hill Mines 
Co. recovered a small quantity of tin concentrate as a byproduct of its 
placer-gold operations near Tofty in the Hot Springs district. 

Tungsten.—The J. H. Scott Co., operating the Riverside mine near 
Hyder, Southeastern Alaska, produced a small quantity of concentrate 
from ore mined chiefly for its lead content in 1948. 

Miscellaneous Minerals.—There was no recorded production of 
asbestos, chromite, or petroleum in Alaska in 1948. 
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GENERAL SUMMARY 


HE MINING of copper ore, the most important part of Arizona’s 

mining industry, rose to 39,072,204 tons in 1948, the largest annual 

output in the history of the State, exceeding the record established 
in 1947 by 1,261,756 tons (3 percent). The State also made a record 
output (664,603 tons—40,206 tons more than in 1947) of zinc-lead ore. 
These increases in ore output in 1948 resulted in a record production 
of lead, the greatest output of silver and copper since 1943, and the 
greatest yield of gold since 1944; the output of zinc declined only 
332,000 pounds from the record output of 1947. The State remained 
the largest producer of copper in the United States, ranked third in 
zinc, and again ranked first in total value of the five metals. Produc- 
tion in 1948 (in terms of recoverable metals) was 109,487 fine ounces 
of gold, 4,837,740 fine ounces of silver, 750,242,000 pounds of copper. 
59,798,000 pounds of lead, and 108,956,000 pounds of zinc, indicating 
increases over 1947 of 14 percent in gold, 6 percent in silver, 2 percent 
in copper, and 5 percent in lead; zinc declined slightly (about 0.3 
percent). The total value of the five metals was $196,207 ,948 in 1948, 
the highest value since 1918 and a 7-percent gain over 1947. The total 
value of the gold was $3,832,045—2 percent of the State total value: 
silver, $4,378,399—2 percent; copper $162,802,514—-83 percent; lead 
$10,703,842—6 percent; and zinc, $14,491,148—7 percent. The value 
of the metals recovered from copper ore was $166,494,997 in 194S 
($157,260,992 in 1947) or 85 percent of the State total. About ou 
percent of the State gold production and 75 percent of the silver in 
1948 came from six districts—Ajo, Big Bug, Copper Mountain 
(Morenci), Pioneer (Superior), Verde (Jerome), and Warren (Bisbee: ; 
99 percent of the copper came from eight districts—Ajo, Copper 
Mountain (Morenci), Eureka (Bagdad), Globe-Miami, Mineral Creek 
(Ray), Pioneer (Superior), Verde (Jerome), and Warren (Bisbee); 
84 percent of the lead came from five districts—Big Bug, Harshaw, 
Old Hat, Pima, and Warren (Bisbee); and 94 percent of the zinc came 
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from seven districts—Big Bug, Cochise (Dragoon), Eureka (Bagdad), 
Harshaw, Old Hat, Pima, and Warren (Bisbee). 

Outstanding features of Arizona's mining activities in 1948 were 
completion in March of open-pit development and construction at the 
Inspiration copper property at Inspiration in Gila County, develop- 
ment and construction of an open pit at the Ray copper property of 
the Kennecott Copper Corp. in Pinal County, and installation of a 
power plant and construction of other facilities by the Magma Copper 
Co. for underground exploration at the San Manuel property, also in 
Pinal County. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of the metal production herein reported has been 
calculated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1944-48 


t Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.674 ($20.671835) per fine ounce. 

2 Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1948, to Dec. 
31, 1947: $0.905; 1948: $0.9050505. 

3 Yearly average weighted Di of all grades of primary metal sold by producers; 1944-47: price includes 


bonus payments by Office of Metals Reserve for overquota production. 


Mine production of gold, silver, copper, lead, and zinc in Arizona, 1944—48, and 
total, 1880-1948, in terms of recovered metals 


MUS NA Gold (lode and placer) Silver (lode and placer) 


Ore (short 
tons) 


Fine ounces Value Fine ounces Value 


394,039 | $3, 124,650 


1944... cereus 35, 900, 641 112,162 $3, 925, 670 4, 

1945... ------------- 31, 266, 904 77, 223 2, 702, 805 3, 558, 216 2, 530, 287 
19465 eier éeg eg 31,058, 179 79, 024 2, 765, 840 3, 268, 765 2, 641, 162 
A 38, 636, 280 95, 860 3,355, 100 4, 569, 084 , 135, 021 
1948. E 39, 925, 686 109, 487 3, 832, 045 4, 837, 740 4, 378, 399 
1860-1948. ---..0---]--------]-------- 11,073,506 | 275, 067,865 | 302, 094, 238 | 225, 778, 119 


Value Pounds Value 


Year Total value 


Pounds Value Pounds 


1944......... 716, 606, 000 | $96, 741, 810 | 33, 414,000 | $2,673,120 | 58,154,000 | $6,629,556 | $113, 094, 806 
1915......... 574. 406,000 | 77,544,810 | 45,734,000 | 3,933,124 | 80,462,000 | 9,251,980 95. 063, 006 
1946. ........ 578, 446, 000 | 93,708,252 | 47,860,000 | 5,216,740 | 87,330,000 | 10, 654, 260 114, 986, 254 
1947. into 732, 436, 000 | 153, 811, 560 | 57,132,000 | 8,227,008 | 109, 288, 000 | 13, 223, 848 182, 752, 537 
1948......... 750, 242, 000 | 162, 802, 514 | 59,798,000 | 10, 703, 842 | 108, 956, 000 | 14, 491, 148 196, 207. 948 


———— | | | 0——————À—Ó—— | | ——————————— 
——_—$— r | 1 


1860-1948....| * 11, 919, 431 |3,625,890,876 1 432,522 | 67, 291, 982 2 386, 592 | 81,088, 917 | 4, 275, 117, 759 


1 Fígure not available. 2 Short tons. 
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The average price of copper, lead, and zinc rose in 1948 —copper to 
$0.217 per pound, lead to $0.179 per pound, and zinc to $0.133 per 
pound. The price of gold remained at $35 per fine ounce and silver 
at $0.905+ per fine ounce. The average price of copper in 1948 was 
the highest since the war year 1918, when it was 24.7 cents per pound; 


Mine production of gold, silver, copper, lead, and zinc in Arizona in 1948, by 
months, in terms of recovered metals 


Copper Lead Zinc 

Month (short (short (short 

tons tons) tons) 
Ls AA Ee 31, 335 2, 095 3, 960 
RODTUAIV conos tas 29, 430 2, 285 4. 370 
Marc: lcs e otc Ecce epa ELTE 31, 565 2, 735 5, 050 
EE 31. 750 2, 410 4, 440 
OY E ("E 9, 285 , 920 2, 385 4,170 
PUN s eub. eebe 9, 240 31,820 2, 475 4,23 
July A uewacROvcuR ssec Hu sadise ce 9, 025 , 570 2, 510 4, 370 
POL MCN ECL 8, 430 30, 225 2, 605 4. 925 
SODIO DO o eu eranc ocupa cs esa EE E 8, 550 28, 470 2, 405 4, 330 
Octobet. uo rese eise ecni5ze 9, 240 32, 306 2, 536 4, 510 
Novembep... ooecclolceeumertrkeswrme e REN. 9, 440 82, 375 2, 638 4. 945 
ao deele 10, 580 34, 2, 820 5, 185 
Total: 1948. 22 eee 109, 487 375, 121 29, 899 54. 478 
1067 tunes ds cen dai ac 95, 860 366, 218 28, 566 54, 644 


Gold produced at placer mines in Arizona, 1944-48, by classes of mines and 
methods of recovery 


Gold recovered 
TES 
nes pro- rea 
yar ue per cubic 
ounces ; yard 
Surface placers: 
Gravel] mechanically handled: 
Dragline dredges: 
1944-45. 2.1: ce A AAA AN AA VE 
1946 cocoa danesa aer 1 160, 000 185 $6, 475 $0. 04 
194/748 A AA sues A A PRADA EE 
EE washing plants: ! 
194 woe mne m 2 6, 000 116 4, 060 68 
19047 EE 2 2, 700 1, 190 
A sores ceeuees 3 97, 800 637 22, 295 2 
Small-scale hand methods: 
Wet and dry: 
1944 A A sux dais 16 8, 000 8, 330 2. 78 
1945 a cos e leeeean 16 3, 500 18, 725 5.35 
1946: oo codon nen RATS 26 2, 000 81 2, 835 1. 42 
Au EEN 19 6, 500 241 8, 435 1.30 
A xar RO Reese 25 2, 960 185 6, 475 2.19 
Underground placers: 
Drift: 
A A idees Ex REN 1 70 4 140 2 00 
10195. a a ru ttes s eu 2 80 5 175 2 19 
19046 A lc os NN EE 4 200 16 560 2 80 
LI edu aii wares 9 200 39 1, 365 6. 83 
Igi EE 11 135 16 4.15 
Grand total placers: 

1094 EEN 17 3, 070 242 8, 470 27% 
1845 EEN 18 3, 580 540 18, 900 b. 28 
E eier ere EE 33 168, 200 398 13, 930 . 08 
AA A AI EE TN 30 9, 400 314 10, 990 1.17 
10418... A IN deu adis 39 100, 895 838 29, 330 . 2 


1 Includes all placer operations naing po power excavator and washing plant, both on dry land; an outfit with 
movable washing plant is termed a '*dry-land dredge.” 
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the average price of lead was the highest of any year since average 
metal prices were established in 1850; and the average price of zinc 
was virtually the same as that in 1916 (13.4 cents per pound), when 
1t was the highest average price ever recorded. 

Gold.—Most of the gold produced in Arizona is a byproduct of 
copper ore and zinc-lead ore; and due to a substantial increase in both 
classes of ore in 1948, the State output of gold rose to 109,487 ounces, 
a 14-percent gain over 1947. In 1948, 77 percent of the State gold 
output was recovered from copper ore, 14 percent from zinc-lead ore, 
6 percent from siliceous ores, and most of the remainder from lead ore 
and zinc-copper ore and from placers. Gold from copper ore increased 
8,680 ounces, that from siliceous ores 2,326 ounces, and that from 
zinc-lead ore 1,722 ounces. Gold from placers increased from 314 
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FIGURE 1.—Value of mine production of fold, silver, and cooper and total value of gold, silver, copper, 
lead, and zinc in Arizona, 1870-1948. The value of lead and zinc has been less than $2,000,000 annually, 
except in a few years. 
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ounces to 838 ounces. The New Cornelia mine of the Phelps Dodge 
Corp. in Pima County continued to be the leading gold producer in 
Arizona; it was followed by the Copper Queen (Bisbee) branch of the 
Phelps Dodge Corp. in Cochise County, the Iron King mine in 
Yavapai County, the Magma mine in Pinal County, the Morenci 
branch of the Phelps Dodge Corp. in Greenlee County, the United 
Verde branch of the Phelps Dodge Corp. in Yavapai County, and the 
Verde Exploration property, also in de ; these seven 
properties (all copper mines except the Iron King and Verde Explora- 
tion) produced 90 percent of the State total gold. 

Silver.—Most of the silver produced in Arizona is a byproduct of 
copper ore and zinc-lead ore, and in 1948 these two classes of ore 
yielded 4,358,986 ounces of silver (90 percent of the State total) com- 
pared with 4,181,916 ounces in 1947. Copper ore yielded 2,814,833 
ounces of silver (58 percent of the State total) and zinc-lead ore 
1,544,153 ounces (32 percent); the remainder came principally from 
siliceous ores, lead ore, zinc-copper ore, and zinc-lead-copper ore. 
Silver from copper ore increased 231,569 ounces or 9 percent, but that 
from zinc-lead ore declined 54,499 ounces or 3 percent; silver from sili- 
ceous ores increased 93,999 ounces or 43 percent. The Phelps Dodge 
Corp. continued to be the chief silver producer in Árizona, and its 
output was about 100,000 ounces more than in 1947; its four properties 
(Copper Queen, Morenci, New Cornelia, and United Verde) produced 
67 ps of the State gold output, more than 59 percent of the silver, 
and 63 percent of the copper ; and its Copper Queen branch also pro- 
duced nearly 38 percent of the State’s lead and 51 percent of the zinc. 
Other large silver producers in Arizona in 1948 were Iron King, Magma, 
Flux-January-Norton, and San Xavier (Eagle-Picher Mining & Smelt- 
ing Co.) properties. 

Copper.—With no work stoppages and a rise in the price of copper 
in 1948, Arizona's output of recoverable copper rose to 750,242,000 
pounds, the largest output since 1943 and a 2-percent gain over 1947. 
The Copper Mountain (Morenci) district, with an output of 296,632,- 
000 net pounds of copper, remained the leading copper-producing area 
in the State; it was followed by the Globe-Miami district with 176 ,956.- 
200 pounds, Ajo with 111,230,400, Warren (Bisbee) with 38,407,300, 
Mineral Creek (Ray) with 37,505,400, Pioneer (Superior) with 
37,440,700, Verde (Jerome) with 29,087,800, and Eureka (Bagdad) 
with 14,494,000. Substantial increases in copper output were made 
in each of these districts except the Globe-Miami, Mineral Creek 
(Ray), and Verde (Jerome). Copper ore and its products yielded 
741,906,998 pounds of copper as follows: 34,632,227 tons of copper 
ore treated by concentration yielded 80.1 percent; 686,780 tons of cop- 
per ore shipped crude to smelters 8.2 percent; and 3,753,197 tons of 
copper ore Ze and 11,783 tons of cement copper (from mine-water 
ied a and underground leaching operations) 11.7 percent. The 

orenci branch of the Phelps Dodge Corp. was again the largest cop- 
per producer in Arizona; it was followed in order by the New Cornelia 
branch of the Phelps Dodge Corp., Inspiration, Castle Dome, Miami, 
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Copper Queen branch of the Phelps Dodge Corp. Magma, Ray 
(Kennecott Geer Corp.), United Verde branch of the Phelps Dodge 
Corp., and Bagdad properties. 
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FIGURE 2.—Mine production of copper in Arizona, 1942-48, by months, in terms of recovered metal. 


Lead and Zinc.—In 1948 Arizona exceeded its 1947 record output 
of lead and nearly equaled its 1947 record output of zinc. The pro- 
duction of lead in 1948 (59,798,000 pounds) was the largest for any 
year in the history of the State, and the production of zinc (108,956,000 
pounds) was only 332,000 pounds less than the record output in 1947; 
the lead output exceeded that of 1947 by 2,666,000 pounds or nearly 
5 percent. Arizona mines have succeeded in setting a record lead 
output each year since 1944. Despite a 16-percent decrease in lead 
production and 15-percent in zinc production, the Copper Queen mine 
of the Phelps Dodge Corp. at Bisbee remained by far the largest pro- 
ducer of lead and zinc in Arizona in 1948. Other large producers of 
lead, in order of output, were the St. Anthony property at Tiger, San 
Xavier mine near Sahuarita, Iron King mine at Humboldt, and Flux- 
January-Norton group near Patagonia. Other large producers of 
zinc, in order of output, were the Iron King, San Xavier, St. Anthony, 
Republic & Mammoth (Coronado Copper and Zinc Co.), Flux- 
January-Norton, and Old Dick properties. Of the State total, 38 
percent of the lead and 51 percent of the zinc came from the Warren 
(Bisbee) district in Cochise County. Other large producing districts 
of both lead and zinc were the Old Hat in Pinal County, Big Bug in 
Yavapai County, Pima in Pima County, Harshaw in Santa Cruz 
County, Aravaipa in Graham County, and Wallapai in Mohave 
County. About 90 percent of the total lead and 88 percent of the 
total zinc came from zinc-lead ore; 9 percent of the total lead came 
from lead ore, and most of the remainder of the lead from zinc-lead- 
copper ore and zinc-copper ore; and 10 percent of the total zinc came 
from zinc-copper ore, and nearly all the rest from zinc-lead-copper ore 
and zinc ore. 
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MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Arizona in 1948, by 
counties, in terms of recovered metals 


Mines producing Gold (lode and placer) Silver (lode and placer) 


County 
Value 
Cochíse...................--.. $1, 400, 904 
Coconino....................- 1,14 
A POR PN 140, 968 
Graham.....................- 15, 513 
Greenlet. -002-200 670, 208 
AMarieopn ....... 18, 388 
Moba Ve. a 31, 674 
unn EE 571,820 
PMal AA 458, 294 
Santa Crug. 0-2000 213, 295 
Vavapngl $38, 560 
OT oo oc A 8, 31 
Total: 1948............- 4, 375, 399 
1947 4, 135, 021 
County SSeS TOM 
Pounds Value Pounds Value Pounds Value 

Cochíse. ............ 40, 441, 600 | $8, 775, 827 |25, 089, 600 |$4, 491, 038 | 61, 852, 000 |$8, 226, 316 | $23, 616, 580 
Coconino............ 299, 000 GA, BSS) EA AI aac etre ewe EEN 66. 167 
EE 178, 418, 100 | 38, 716, 728 587, 000 105, 073 346 | 39,061,780 
Orobam. i 2, 283, 200 693 | 2,196, 000 292, 068 746, 271 
Greenlee...........- 296, 632, 000 | 64, 369, 144 4, 800 BOO ERSTER EMT, AA 65, 367, (06 

Maricopa........... , 000 66, 10, 900 1,951 A WEG 90, 7 
Mohave............. 28, 400 158, 1, 055, 300 188,899 | 1,457,000 193, 781 599, 647 
Elena ergeet 112, 470,800 | 24, 406, 164 | 8,077, 600 | 1, 445, 890 | 11, 712, 000 | 1, 557, 29. 354. 235 
Pinal... -0-------- , 861,000 | 16, 418, 437 |11, 810, 400 | 2,114,062 | 7, 600, 400 | 1,010,853 | 20, 428, 226 
Santa Cruz.......... 273, 000 " 4, 551, 600 4, 736 | 6, 534, 400 869, 1, 961, Y 
Yavapai............ 44, 887, 200 | 9,740,522 | 6,036, 400 | 1,080, 616 | 17, 598, 000 14, 843, 597 
ERR eege geg 17, ; 291, 200 62, 125 3, 600 479 71, 914 
Total: 1948..../750, 242, 000 |162, 802, 514 |59, 798, 000 |10, 703, 842 |108, 956, 000 |14, 491, 148 | 196, 207, 043 
1947... .|732, 436, 000 |153, 811, 560 |57, 132, 000 | 8, 227, 008 |109, 288, 000 |13, 223, 182, 752, 53; 


MINING INDUSTRY 


The upward trend of Arizona's mining industry that began in 1947 
continued throughout 1948 at an accelerated pace; with no work 
stoppages &t the mines in 1948 and with substantial increases in the 
prices of copper, lead, and zinc, mining of all classes of ore reached a 
record output of 39,925,686 tons, 1,289,406 tons more than the record 
output of 1947. "The outputs of copper ore (39,072,204 tons) and 
zinc-lead ore (664,603 tons) were the highest in the history of the 
State; copper ore increased 3 percent from 37,810,448 tons in 1947 
and zinc-lead ore 6 percent from 624,397 tons. Zinc-copper ore 
increased to 101,405 tons—a 23-percent gain; but siliceous ores de- 
clined to 56,090 tons—a 23-percent loss; lead ore to 23,231 tons— 
& 5-percent loss; and zinc ore and zinc-lead-copper ore to 7,911 tons— 
a 63-percent loss. Of the State total ore, 38,967,623 tons (97.6 per- 
cent) was copper ore mined in the Copper Mountain (Morenci), 
Globe-Miami, Ajo, Mineral Creek (Ray), Eureka (Bagdad), Verde 
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(Jerome), Warren (Bisbee), and Pioneer (Superior) districts, and 
656,763 tons (98.8 percent) of the State total zinc-lead ore was mined 
in the Warren (Bisbee), Big Bug, Old Hat (Oracle), Pima, Harshaw, 
Aravaipa, and Wallapai (Chloride) districts. Mining operations at 
five open pits—Ajo, Bagdad, Inspiration, Miami (Castle Dome), 
and Morenci—produced 29,638,873 tons of copper ore in 1948 com- 
KE with four opan its in 1947, which produced 26,818,513 tons. 

bor was more plentiful in 1948 than in 1947, but at the close of the 
year a shortage still existed at some of the underground copper mines 
and at some zinc-lead mines. 


ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore sold or treated in Arizona in 1948, with content in terms of recovered metals 


Mines Ore Gold Silver 
Source pro- | (short | (fine (fne | (pounds) "eer o (diee 


Copper 
ducing} tons) | ounces) | ounces) 


Dry and siliceous gold ore...... 67 13, 117 5, 523 22, 254 138, 874 27, 521 23, 320 
Dry and siliceous gold silver ore, 9 15, 265 770 38, 205 51,517 2.0811. AA 
Dry and siliceous silver ore..... 36 27, 708 605| 251,826 29, 889 190,318 EEN 
112 58, 090 6,898| 312,285 220, 280 48, 985 23, 320 

Copper ore..................... 104/39, 072, 204| — 84, 391|! 2, 814, 833| 1741, 906, 998|._....-...[........-.. 
EE 123 23, 231 1,045 80, 464 119, 720| 5, 518, 805 78, 991 
Lead-copper ore................ 6 10 1, 60 11, 922 49, 728 2,035 
Zinc ore.......................- 4 3, 966 17 2, 895 19, 450 19, 350 518, 750 
Zinc-copper ore................- 9 101, 405 926 65, 811 3,585, 415| 207,037} 11,270, 128 
Zinc-lead otre -2 -0.--0-.-- 52| 664,603| 15,361| 1,544,153| 4,288, 582/53, 713, 595| 96, 339, 476 
Zino-lead-copper org. 3 3, 945 1 15, 556 89, 633| 240, 500 300 
Total lode mines. ........ 3 360/39, 925, 686| 108, 649]! 4, 837, 004/2750, 242, 000159, 798, 000/108, 956, 000 
lacers.........-----------0---- 39| A 838 bk E AAA ER 
Total: 1048 ............ 399/39, 925, 686| 109, 487]! 4, 837, 740/2750, 242, 000/59, 798, 000/108, 956, 000 

ji Eeer 345/38, 636,280} 95, 860/44, 569, 084|* 732, 436, 000/57, 132, 000109, 288, 000 


1 Includes 80 ounces recovered from underground mine-water precipitates. 

3 Includes 86,709,683 pounds recovered from ore leached and mine-water precipitates. 

3 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 
4 Includes 255 ounces recovered from underground mine-water precipitates. 

5 Includes 83,310,570 pounds recovered from ore leached and mine-water precipitates. 


METALLURGIC INDUSTRY 


Of the 39,925,686 tons of ore produced in 1948 in Arizona, 35,412,392 
tons (89 percent) were treated at 34 milling plants and 3,753,197 tons 
(9 percent) at 2 leaching plants; the remainder, 760,097 tons (2 
percent), was shipped crude to smelters. 

Ore treated &t milling plants in 1948 comprised chiefly 34,632,227 
tons of copper ore, 659,936 tons of zinc-lead ore, and 101,405 tons of 
zinc-copper ore. Copper ore from the Miami property was treated 
by a combination of leaching and concentration, copper ore from the 
Inspiration mine was treated by straight leaching and by leaching and 
concentration, and copper ore from the Emerald Isle mine was treated 
by straight leaching. The large copper-concentration plants at 
Morenci (45,000-ton a day), Ajo (25,000-ton), Miami (18,000-ton), 
Inspiration (18,000-ton), Castle Dome (10,000-ton), Hayden (10,000- 
ton), Bagdad (3,000-ton), Clarkdale (2,100-ton), &nd Superior (1,150- 
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ton); the copper-leaching plants at Inspiration (9,000-ton) and Miami 
(3,000-ton); and the zinc-lead concentration mills at Bisbee (Copper 
Queen 900-ton and Shattuck Denn 150-ton), Sahuarita (Eagle-Picher 
500-ton), Humboldt (Iron King 470-ton), Tiger (St. Anthony 500- 
ton), Patagonia (Trench 200-ton), and Chloride (Tennessee 150-ton) 
were operated continuously in 1948, most of them at a higher rate 
than in 1947. The copper smelters of the Phelps Dodge Corp. at 
Clarkdale, Douglas, and Morenci, the International Smelling & 
Refining Co. copper smelter at Miami, the American Smelting & 
Refining Co. copper smelter at Hayden, and the Magma Copper Co. 
copper smelter at Superior operated continuously throughout the 
year. Most of the copper concentrates produced at mills in Arizona 
are treated at smelters in Arizona, but all the lead concentrates 
roduced at mills in Arizona in 1948 were shipped to the smelter at 
l Paso, Tex., and all the zinc concentrates were shipped to smelters 
at Amarillo and Dumas, Tex.; Fort Smith, Ark.; Henryetta, Okla.; 
and Great Falls, Mont. 
The following tables give details of the treatment of ores produced 
in Arizona in 1948. 


Mine production of metals in Arizona in 1948, by methods of recovery, in terms 
of recovered metals 


Material Gold 
Silver (fine Copper Lead Zine 
Method of reco very treated (fine 
(short tons)| ounces) ounces) (pounds) (pounds) | (pounds) 
Ore amalgamated............. 213 46 Cd B NNI" as 

Concentrates smelted......... 1, 502, 513 78,047 | 3,314,406 | 602, 299,717 | 53,994, 566 | 108, 771. 346 
Ore smelted... -2.2-0.2 ------ 760, 097 30,556 | 1,523, 096 61, 232, 600 | 5,803, 434 184, 654 
Copper precipitates smelted . . 11,783 leone eons 80 | ! 16,874, 713 |............]............ 
Copper ore leached . .......... ESTOS 107 |. actos EEN 69, 834,970 |.........-.-|---------... 
E EE 838 e AS RA ES 
Total: 198... EE 109, 487 | 4,837,740 | 750,242,000 | 59,798,000 | 108, 956, 000 
WONT RRA AAA 95,860 | 4,569,084 | 732, 436,000 | 57,132,000 | 109, 288, 000 


1 Distributed as follows: Cochise County, 423,470 pounds; Gila County, 8,220,218 pounds; Greenlee 
County, 1,115,730 pounds; Mohave County, 581,268 pounds; Pinal County, 6,342,027 pounds; and Yavapai 
County, 192.000 pounds. 

3 Treated by straight leaching at 1 plant in Gila County and 1 plart in Mohave County. 


Gross metal content of Arizona ore treated at mills in 1948, by classes of ore! 


Gross metal content of mill feed 


Ore (short 
Class of ore tons) 
Dry and siliceous gold. ....... 1,813 
Dry and siliceous silver....... 20" | A 5) 08 NIE 
¡Ao AA A 34,632,227 | 78,049 | 2,110,968 | 704, 753,920 |............ 
A ues IM Qu E 8, 975 
Lead-copper.................. 105 
hr ER 3, 906 
A -0-0-0-2 101, 405 , 131, , 145, 
Zinc-lead . .................... 659, 936 5,750,629 | 60,714,067 | 125, 725, 914 
Zinc-lead-copper.............. 3, 945 139, 892 275, 416 896, 211 
Total: 1948.............. 35, 412, 392 102, 804 4, 122, 731 714,828, 125 | 62,677,804 | 151, 457, 959 
AAA 34, 253, 711 91,825 4, 048, 770 711,011,939 | 60, 898, 992 | 148, 392, 996 


1 Exclusive of copper ore by leaching. 
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Gross metal content of concentrates produced from ores mined in Arizona in 
1948, by classes of concentrates smelted 


Concen- Gross metal content 
trates 

Class of concentrates produced 
(short [Gold (fine! Silver (fine Copper Lead Zinc 

tons) ounces) ounces) (pounds) (pounds) | (pounds) 


d eps 


Dry gold...................... 59 118 1, 948 947 5, 827 8, 885 
Dry TE seem 523 ceris heu 391 1,055 
¡y A O 1, 328,187 63,630 | 1,800,783 | 611,839, 927 4, 692 756, 290 
ESTA ON ER R 11,611 | 1,155, 506 ,351,796 | 50,543,705 | 10,711,603 

Leadcopper. 1,057 24, 614 16, 406 ; 
PECES 107,136 2, 615 416,157 2, 264, 742 | 5,626, 620 | 113, 355, 097 
Zlnelead -2-000000 3 5, 426 9, 565 106, 951 , 918 
Zinc-lead-copper.............. 176 34 4, 887 29, 379 46, 056 63, 534 
E PD PE 9, 836 1, 402 25, 718 19, 989 228, 880 1, 543, 007 
Total: 1948. ............ 1, 502, 513 79,522 | 3,435,562 | 617,732,751 | 57,019, 687 | 131,973, 570 
1947.2: 22i ee 1, 268, 436 67,436 | 3,343,851 | 608, 981,612 | 54, 807, 954 | 131, 626, 715 


Mine production of metals from mills in Arizona in 1948, by counties and by 
classes of concentrates smelted, in terms of recovered metals 


Klee in Concentrates smelted and recovered metal 


Material 
ae Concen- 
short trates 
Gold | Silver Gold | Silver 
tons) (fine | (fine SC (fine | (fine 
ounces) | ounces) (short ounces) | ounces) 


tons) 


Lead Zinc 
(pounds) | (pounds) 


BY COUNTIES 


Cochise......... 207,221]... aiu 85,981| 2,416| 634,766| 4,461, 343123, 552, 849] 61, 852, 000 
Gila............ 8, 343, 639 KA EE 140,738}  2,546| 140,600| 98, 686, 247 4, 010 
Graham........ 25, 708|_...-..-]_-....--- 2, 519 6 5, 918 23, 226| 818,592] 2,041, 000 
Greenlee........ 15, 567, 480] ........ |]... .- 560, 897|  8,635| 600, 000/293, 975, O00] _...._....]..--.-_---- 
Mohave........ 18, 276 I. 2, 341 4 26, 846 57,383 842, 925| 1,442, 700 
Pima........... 7, 809, 9501. .-.-.-4.-....-- 210, 586| 38,649} 622, 272/111, 804, 496| 7, 924, 704| 11, 712, 000 
Pinal........... I,811, 139 |... ive 347,976| 10,932| 384, 388] 64,052, 599110, 756, 773| 7, 591, 400 
Santa Cruz..... 66, 621 29 20 10, 034 73, 223,592 243, 073| 4, 225, 303 ; , 646 
Yavapai........ 1, 368, 902 2 1| 141,230| 14,296| 672,948| 28, 996, 350| 5,724,043| 17, 598, 000 
Yuma.......... 3, 456 12 l|  181[........ 3,076|..........- 145, 271] ..........- 
Total: 1948. /35, 412, 392 46 22/1, 502, 513] 78, 04713, 314, 406/602, 299, 717/53, 994, 566/108, 771, 346 
1947. |34, 253,711} 1,284! 7,090|1, 268, 432| 65, 5263, 190, 5741503, 765, 129/51, 614, 538|109, 268, 900 
BY CLASSES OF CONCENTRATES 
CA A A 59 118 1, 948 805 5, 893 |. .........- 
O O O OE rU UM ERC Es res] ON 
Copper SE e Eege 1, 328, 187| 62, 508|1, 722, 765,597, 296, 750 1,112 108, 240 
SE a ced nM Ead crc M 55, 923) 11, 611/1, 155, 506| 2,848, 236/48, 525, 161| 2, 417, 278 
Lead-copper. ........................-.L.s. 1, 057 29 24, 614 191, 017 438, 479 ; 
A A IA E i 107, 136 2,267| 373,701| 1,912, 197| 4, 667, 8741105, 739, 414 
Fast A oe ee ne Uer ile 135 18 4, 744 8, 010 93, 261 111, 757 
Zinc-lead-cop- 
Def c e ENEE 176 34 4, 887 25, 603 43, 362 49, 670 
ES 9, 836 1, 462 25, 718 17, 009 219, 349 321, 787 
Total TEEN 1, 502, 513| 78, 047|3, 314, 406,602, 299, 717/53, 994, 566/108, 771, 346 
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Gross metal content of Arizona crude ore shipped to smelters in 1948, by classes 


of ore 
Gross metal content 
Class of ant 
of ore shor 
tons KE SEH Copper Lead 

ounces) | ounces) | (Pounds) | (pounds) 
Dry and siliceous gold............ 11,304 5, 324 18, 807 144, 202 7,283 
Dry and siliceous gold-silver...... 15, 265 770 38, 205 88, 860 3,611 
Dry and siliceous silver........... 27, 688 605 251, 303 33, 991 27, 852 
A e A nt epeosE 686, 780 22, 712 1,138, 923 | 63, 891, 522 8, 000 
Lead oa AO 14,256 856 61, 695 131,311 4, 695, 177 

Lead-copper...................... 137 5 578 9, 328 ; 
Zinc-lead ..............-.........- 4, 667 284 13, 525 792 1, 288, 599 
Total: 1948.................- 760, 097 30, 556 1,523,096 | 64,388,096 | 6,072, 631 
4 ARA 710, 769 28, 711 1,371,127 | 58, 328,146 | 5, 743, 649 


Mine production of metals from Arizona crude ore shipped to smelters in 1948, 
in terms of recovered metals 


Total: 1948................. 760, 097 30,556 | 1,523,096 | 61,232,600 | 5,803, 434 184, 654 
Y I oae eet 710, 769 28,711 | 1,371,127 | 55,360, 282 | 5, 517, 462 19, 100 

BY CLASSES OF ORE 
Dry and siliceous gold............ 11,304 5, 324 18, 867 137, 029 609 |............ 
Dry and siliceous gold-silver...... b, 265 70 38, 205 51, 517 2,091 |. c ecesats: 
Dry and siliceous silver........... , 688 605 251, 303 29, 889 18,998 |...........- 
Copper AAA SIN PN 686, 780 22, 712 | 1,138,923 | 60,820,312 |............|]...........- 
mordet Epp ENT 14, 256 61, 695 110, 561 4, 498, 271 2,754 
Lead-copper...................... 137 5 578 7,952 40, 179 |............ 
Zinc-lead......................... 4, 667 284 13, 525 76,340 | 1,237, 286 181. 900 


A | e o e o | AP. 
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REVIEW BY COUNTIES AND DISTRICTS 
COCHISE COUNTY 


California District.—Portal Mines Development Co. operated the 
King-Ainsworth group near Portal and shipped 501 tons of ore, 
containing 4 ounces of gold, 800 ounces of silver, 2,400 pounds of 
copper, 60,000 pounds of lead, and 110,000 pounds of zinc, to custom 
flotation mills in Arizona. The rest of the district output was mainly 
208 tons of zinc-lead ore produced from the Pine-Zinc mine and 166 
tons of lead ore from the Leadville group. 

Cochise District.—The Republic and Mammoth mines of the 
Coronado Copper & Zinc Co. near Dragoon were the only producers 
in the Cochise district in 1948. The company reported that 67,150 
tons of zinc-copper ore were treated in its 150-ton flotation mill, 
which yielded 3,095 tons of copper concentrate and 6,042 tons of 
zinc concentrate. 

Dos Cabezas and Tevis District.—Output in 1948 was 36 tons of 
zinc-lead ore produced from the LeRoy Consolidated Mines. 

Hartford (Huachuca Mountains) District.—Short Bros. worked the 
Armistice group nearly all year and shipped 156 tons of lead ore to 
the smelter at El Paso, Tex. 

Swisshelm (Elfrida) District.—Edwin Larson operated the Scribner 
mine throughout the year &nd shipped 6,148 tons of lead ore contain- 
ing 409 ounces of gold, 22,198 ounces of silver, 12,366 pounds of cop- 
per, 1,388,413 pounds of lead, and 163,043 pounds of zinc. Similar 
ore (1,230 tons) was produced also from the Chance mine by the 
Chance Mining Co. In addition, the company shipped 267 tons of 
zinc-lead ore to a custom flotation mill at Bisbee, Ariz. 

Tombstone District.—The output of the Tombstone district in 
1948 was 19,229 tons of ore and old tailings containing 686 ounces of 
gold, 68,820 ounces of silver, 96,784 pounds of copper, 260,072 pounds 
of lead, and 140,000 pounds of zinc. The largest output was 13,865 
tons of old tailings (containing 595 ounces of gold, 33,375 ounces of 
silver, and 76,361 pounds of copper) shipped from the Grand Central 
dump near Fairbank. Lessees worked the Tombstone group, shipped 
892 tons of silver ore and 558 tons of gold-silver ore, and milled 730 
tons of lead ore. The rest of the district output was principally 
1,500 tons of zinc-lead ore produced from the Mary Jo mine by the 
Charleston Lead Mines Co. and 1,369 tons of silver ore produced 
from the San Pedro mine by the Allison Mines, Inc. 

Turquoise (Courtland, Pearce, Gleeson) District.—Nearly all the 
output of the Turquoise district in 1948 was 3,798 tons of zinc ore 
containing 3 ounces of gold, 3,720 ounces of silver, 26,775 pounds of 
copper, 27,215 pounds of lead, and 668,018 pounds of zinc. The 
Billingsley Machinery Co. worked the San Juan group and milled 
2,584 tons of zinc ore, and the Shattuck Denn Mining Corp. worked 
the Abril group and hauled 1,214 tons of similar ore to its custom 
flotation mill at Bisbee. 
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Warren (Bisbee) District.— Despite & decrease of 6 percent in silver 
output, 16 percent in lead, and 15 percent in zinc in 1948 compared 
with 1947, the Warren district continued to be the largest producer 
of silver, lead, and zinc in Árizona, and in 1948 ranked second in gold 
and fourth in copper; the gold output declined 5 percent, but the 
copper output increased 13 percent. The value of the metal output 
of the district increased from $20,988,948 in 1947 to $21,686,724 in 
1948, owing principally to a rise in copper output. The only producer 
in the district in 1948 was the Copper Queen mine of the Phelps 
Dodge Corp. The corporation reported that the Copper Queen 
branch produced 302,941 tons of copper ore and 218,466 tons of zinc- 
lead ore in 1948 compared with 270,719 and 286,730 tons, respectively, 
in 1947. In addition, 402 tons of copper precipitates and 570 tons 
of waste-dump ore were shipped to smelters. The zinc-lead ore was 
treated in the corporation 900-ton flotation mill at Bisbee, and the 
copper ore was shipped direct to the corporation smelter at Douglas. 

According to the corporation annual report for 1948, a shortage of 
underground miners continued at the Copper Queen branch; however, 
the copper produced in 1948 totaled 36,587,178 net pounds compared 
with 32,304,614 net pounds in 1947; lead produced totaled 17,550,887 
net pounds compared with 21,241,846 net pounds; and zinc produced 
totaled 46,868,961 net pounds compared with 56,572,604 net pounds. 

The Shattuck Denn Mining Corp. 150-ton flotation mill at Bisbee 
continued to be used entirely for treating custom ores; in 1948 it 
handled 8,338 tons of ore containing 482 ounces of gold, 21,208 ounces 
of silver, 90,183 pounds of copper, 1,226,736 pounds of lead, and 
855,459 pounds of zinc. About 53 percent of the material treated was 
lead ore produced from the Scribner mine near Elfrida in Cochise 
County. 

COCONINO COUNTY 


Leasing operations at the open pit of the Petoskey mine in the Jacob 
Canyon (Warm Springs) district produced 2,140 tons of carbonate 
copper ore containing 4 ounces of. gold, 1,264 ounces of silver, and 
307,170 pounds of copper. 


GILA COUNTY 


Banner and Dripping Springs District.—High-lime fluxing ore 
(32,715 tons), containing an average of 2.22 percent copper, was 
shipped throughout the year to the smelter at Hayden from the Christ- 
mas mine near Winkelman by the Sam Knight Mining Lease, Inc. The 
remainder of the district output was principally 1,716 tons of lead 
ore (containing 6 ounces of gold, 4,193 ounces of silver, 41,151 pounds 
of copper, and 516,487 pounds of lead), produced from the “79” mine 
by the 79 Lead-Copper Co. 

Globe-Miami District. —The Globe-Miami district, with a produc- 
tion of 176.956,200 net pounds of copper in 1948 (182,064,100 net 
pounds in 1947), continued to rank second among the important 
copper-producing areas in Arizona; the Copper Mountain (Morenci) 
district in Greenlee County remained in first place. The Inspiration 
property, with a yield of 76,705,570 net pounds of copper (73,812,725 
net pounds in 1947) was the leading copper producer in the district and 
ranked third in the State. The Inspiration Consolidated Copper Co. 
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reported that 3,978,373 tons of copper ore were treated in 1948 com- 
pared with 3,926,772 tons in 1947. Of the total ore, 3,719,197 tons, 
averaging 1.063 percent copper—0.622 percent copper as oxide and 
0.441 percent as sulfide—from which the slimes had been removed, 
were treated by acid ferric sulfate in the main leaching plant. Slimes 
(255,766 tons averaging 1.608 percent copper) removed from ore at 
the main leaching plant were treated in the company flotation concen- 
trator for extraction of the sulfide copper content, and the tailings from 
the operation were leached by sulfuric acid solution for extraction of 
oxide copper content. In addition, 3,410 tons of crude copper ore were 
sent direct to the smelter at Miami. The total copper production per 
ton of ore treated in 1948 was 19.193 pounds. 

According to the annual report of the company for 1948, the 
outstanding feature of the year's mining activities was the com- 
pletion, late in March, of the open-pit development and construction 
program. Open-pit mining began in March and continued throughout 
the year—2,652,084 tons of ore were mined from underground and 
1,338,440 tons from the open pit. Preparations are being made to 
institute leaching in place certain mined-out and caved areas in the 
property to recover part of the remaining copper. Production from 
this source is expected to begin in & small way in the latter part of 
1949. 

The Castle Dome Copper Co., Inc. (a wholly owned subsidiary 
of the Miami Copper Co.), and the Miami mine of the Miami Copper 
Co. ranked second and third, respectively, in copper production in 
the district. The Miami Copper Co. reported that 99,004,662 net 
pounds of copper were produced from the two properties in 1948 
(49,585,565 net pounds from the Castle Dome mine and 49,419,097 
net pounds from the Miami mine) compared with 106,796,369 net 
pounds in 1947. 

According to the annual report of the Miami Copper Co. for 1948, 
the Castle Dome open pit and 10,000-ton concentrator were operated 
continuously throughout the year. The mill treated 3,890,126 tons 
of ore averaging 0.724 percent copper. In addition to copper, the 
concentrate contained 1,219 ounces of gold and 80,075 ounces of 
silver. Operations were also carried on in preparation for mining 
approximately 6,000,000 tons of ore underlying Red Hill. Ore 
reserves, as of January 1, 1949, were estimated to be 13,610,594 tons, 
including the 6,000,000 tons at Red Hill, averaging 0.713 percent 
copper. In addition, a block of approximately 3,665,000 tons averag- 
ing 0.54 percent copper is known to lie between the 4,040- and 4,085- 
foot levels of the Castle Dome ore body. 

The Miami Copper Co. 18,000-ton concentrator and 3,000-ton 
leaching plant at the Miami mine treated 4,197,695 tons of ore averag- 
ing 0.679 percent copper, and 1,771 tons of copper precipitates were 
produced from leaching of ore in place. In addition to copper, the 
concentrate contained 1,292 ounces of gold and 58,704 ounces of 
silver, and the re-treatment of copper concentrate recovered 385,606 
pounds of molybdenum. The cost of production continued to increase 
during the year, largely because of additional wage increases, rising 
costs of materials pud supplies, and higher charges for smelting, 
refining, and transportation. Ore reserves, as of Janüary 1, 1949, 
were estimated to be 27,279,000 tons averaging 0.893 percent copper. 
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The rest of the district output was mainly 1,297 tons of copper 
ore produced from the Carlota, Copper Hill Hoosier & Grey, and 
Superior & Boston properties and 453 tons of silver ore from the 
Rescue mine. 


GRAHAM COUNTY 


Aravaipa District.—Operations in 1948 at the Aravaipa group of 
the Athletic Mining Co. near Klondyke included construction of a 
100-ton flotation plant. During the year 25,708 tons of ore were 
treated, which contained 50 ounces of gold, 25,000 ounces of silver, 
100,000 pounds of copper, 1,249,409 pounds of lead, and 3,213,500 
pounds of zinc. In addition, 4,417 tons of similar ore were shipped 
direct to the smelter at El Paso. The remainder of the district output 
was 1,021 tons of lead ore produced principally from the Sein Fein 
mine. 

GREENLEE COUNTY 


Ash Peak District.—Fluxing ore (14,768 tons), averaging 0.036 
ounce of gold and 9.165 ounces of silver to the ton and 81 percent 
silica, were shipped in 1948 to the International copper smelter at 
Miami from the Ash Peak mine and Hardy mine dump near Duncan 
by the Ash Peak Lease. 

Copper Mountain (Morenci) District.—The Copper Mountain dis- 
trict, with & production of 296,632,000 net pounds of copper in 1948 
(295,798,000 net pounds in 1947), remained the chief copper-producing 
area in Arizona, as the Morenci mine of the Phelps Dodge Corp. 
continued to be the outstanding producer of copper in the State. 
The corporation reported that 15,567,480 tons of copper ore from the 
Morenci mine were treated in the 45,000-ton concentrator and that 
560,897 tons of copper concentrate, 70,448 tons of crude copper ore, 
and 995 tons of copper precipitates were shipped direct to the Morenci 
smelter. In addition to copper, the mine was an important producer 
of gold and silver, and progress was made in 1948 in experimental work 
in commercial recovery of the small quantity of molybdenite in 
Morenci ore. 

According to the annual report of the Phelps Dodge Corp. for 1948, 
full-scale operations prevailed at the Morenci branch throughout the 
year. Copper ore mined totaled 15,637,928 tons, and waste and leach 
material removed 20,368,908 tons, or a waste-to-ore ratio of 1.30 : 1. 
Copper produced in 1948 totaled 296,030,696 net pounds compared 
with 296,504,460 net pounds in 1947. 

The remainder of the district output was 150 tons of gold-silver ore 
produced from the Climax Lode claim and 6 tons of copper ore from 
the X. I. V. claim. 

MARICOPA COUNTY 


Big Horn District.—Output in 1948 was 44 tons of copper ore 
produced from the Silver King mine 15 miles south of Aguila and 9 
tons of lead ore from the Lead Dike group. 

Cave Creek and Camp Creek District.—The principal output in 
1948 was 97 tons of ore (containing 19,199 ounces of silver and 34,080 

unds of copper) shipped to a smelter from the Red Rover mine by 
Red Royer Copper Co. 
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New River District.—The Orizaba Copper Co. worked the Orizaba 
mine, 45 miles north of Phoenix, nearly all year and shipped 3,436 
tons of copper ore to the smelter at Hayden. 


MOHAVE COUNTY 


Bentley (Grand Wash) District.—Lessees operated the Grand Gulch 
and Savannic claims in 1948 and shipped 38 tons of copper ore. 

Cedar Valley District.—Development at the Antler mine, 12 miles 
east of Yucca, by the Faire Mining Corp. produced 910 tons of ore 
containing 9 ounces of gold, 951 ounces of silver, 67,979 pounds of 
copper, 9,021 pounds of lead, and 144,091 pounds of zinc. The rest 
of the district output was mainly 715 tons of similar ore produced 
from the Copper World mine by the Omega Metals Co. 

Maynard District.—Leasing operations at the Gold King group 
south of Kingman produced 32 tons of gold ore and 11 tons of lead 
ore rich in gold, and 4 tons of silver-lead ore were produced from the 
Mary Nevada claim. 

Owens (McCracken and Potts Mountain) District.—A. M. Short 
worked the old McCracken mine, 45 miles southeast of Yucca, in 
1948 and shipped 404 tons of ore averaging 1.82 ounces of silver to 
the ton and 18 percent lead. The rest OF the district output was 
principally 73 tons of gold ore produced from the Esperanza mine and 
60 tons of lead ore from the Double Cross and Lead Pill properties. 

Wallapai (Cerbat, Chloride, Mineral Park, Stockton Hill) District.— 
Sixteen mines in the Wallapai district produced 51,734 tons of ore 
containing 874 ounces of gold, 38,733 ounces of silver, 761,488 pounds 
of copper, 1,030,695 pounds of lead, and 2,032,296 pounds of zinc. 
The most important output was zinc-lead ore produced from the 
Tennessee mine at Chloride by the Miners Cooperative Association. 
The company reported that 13,231 tons of ore, containing an average 
of 0.024 ounce of gold and 1.48 ounces of silver to the ton, 2.74 percent 
lead, and 6.04 percent zinc, were treated in its 150-ton flotation mill; 
however, the mine was closed in December. The open pit at the 
Emerald Isle mine was worked by Lewin-Mathes Co. until June 1, 
when operations ceased. During the period of operation, 34,000 tons 
of copper ore were treated by sulfuric acid in a 300-ton leaching plant, 
which yielded 411 tons of copper precipitates. The 100-ton flotation 
mill at Mineral Park, owned by the Mineral Park Milling Co., was 
taken over in April by the Mohave Lead & Zinc Co. During the year 
the company treated 3,660 tons of zinc-lead ore—1,724 tons from the 
El Oro mine, 1,001 tons from the Kane and Silver Hill mine dumps, 
620 tons from the Summit group, and 315 tons from the New Moon 
mine. The Arizona Metals Co., operator of the Summit group, also 
shipped 277 tons of zinc-lead ore to a custom mill in Utah. The 
remainder of the district output was largely 361 tons of zinc-lead ore 
from the Mary Bell, Manzanita, St. Louis, and Samoa properties and 
101 tons of gold ore from the Golden Gem mine. 


PIMA COUNTY 


Ajo District.—The New Cornelia copper mine of the Phelps Dodge 
Corp. was, as usual, the only producer in the Ajo district. The 
district continued to rank first in gold and third in copper output in 


ARIZONA—GOLD, SILVER, COPPER, LEAD, AND ZINC 1411 


the State, and in 1948 it ranked third in silver. According to the 
annual report of the Phelps Dodge Corp. for 1948, full-scale operations 
prevailed at the New Cornelia branch throughout the year, except for 
the usual 2-week vacation shut-down in Áugust. Production in 1948 
was 7,733,070 tons of copper ore and 5,970,732 tons of waste, or a 
waste-to-ore ratio of 0.77:1. The New Cornelia 25,000-ton concen- 
trator treated 7,734,952 tons of copper ore in 1948 compared with 
7,095,446 tons in 1947, and smelter production from the concentrate 
totaled 110,062,421 pounds of copper compared with 101,105,513 
pounds. Site preparation and preliminary work were done in connec- 
tion with a smelter that is to be constructed at Ajo. 

Arivaca District.—Output in 1948 was 87 tons of silver-lead ore 
produced from the Tiger claim. 

Empire District.—Two cars (91 tons) of lead ore were shipped in 
1948 from the Lone Mountain group, 38 miles southeast of Tucson. 

Greaterville District.—The Pima Placers worked the Hummel and 
Richardson properties on Louisiana Gulch from January to October 
29, when operations terminated. During the year a dragline and dry- 
land washing plant treated 90,000 cubic yards of gravel. 

Helvetia (Rosemont) District.—The output of the Helvetia district 
in 1948 comprised 11,324 tons of copper ore, 218 tons of zinc-copper 
ore, 107 tons of lead ore, and 46 tons of zinc-lead ore. The copper ore, 
averaging 0.43 ounce of silver to the ton and 2.73 percent copper, 
came largely from the Rosemont (6,641 tons) and Narragansett Bay 
(3,197 tons) properties. Other producers of copper ore were the 
Helvetia (725 tons), Daylight (316 tons), Mohawk (313 tons), and 
Newman (132 tons) properties. Lessees at the King in Exile mine 
shipped 218 tons of zinc-copper ore to the Eagle-Picher custom mill 
near Sahuarita. Lead ore (107 tons) was produced from the Crown 
and Dimple claims and zinc-lead ore (46 tons) from the Daylight mine. 

Old Hat (Oracle) District.—The Hartman mine, 25 miles south of 
Oracle, was worked most of the year by Shanklin & Adams—109 tons 
of copper and 38 tons of lead-copper ore were shipped to smelters, and 
390 tons of zinc-lead-copper ore were hauled to the Eagle-Picher mill 
for custom treatment. The rest of the district output in Pima 
County was 200 tons of copper ore produced from the Giant and 
Leatherwood mines. 

Pima (Sierritas, Papago, Twin Buttes) District.—The Pima district 
again ranked third in output of lead and zinc in Arizona, owing to the 
large production of zinc-lead ore from the San Xavier mine near 
Sahuarita. This mine and its 500-ton flotation mill were operated 
continuously by the Eagle-Picher Mining & Smelting Co. "The mill 
treated 76,539 tons of ore, of which 72,314 tons, averaging 2.44 ounces 
of silver to the ton, 0.48 percent copper, 5.96 percent lead, and 10.28 
percent zinc, came from the San Xavier mine, and the remainder— 
4,225 tons—comprised various classes of ore received from custom 
shippers. The rest of the district output consisted largely of 349 
tons of zinc-lead ore produced from the Marconi mine and 123 tons 
of lead ore and 61 tons of zinc-lead ore from the Whitcomb property. 

Silver Bell District.— The principal output of the Silver Bell district 
in 1948 was 1,392 tons of zinc-lead ore (containing 7,066 ounces of 
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sive: ^ -2 wiuds of copper, 139,127 pounds of lead, and 228,66 
panis as mu Woduced from the Arizona-Indiana mine by the 
oc iid. alme Co. 


PINAL COUNTY 


$22 3 hseict.—T. P. Lane operated the Red Bird mine in 
+. «; 255 tons of lead ore. The remainder of the district 
.^ uns of copper ore produced from the Battle Ax claim 

. cau-copper-silver ore from the Blue Bird mine. 

“isa ~aue District.— Sherwood B. Owens operated under lease 
"e i.-( mine near Casa Grande and shipped 8,079 tons of ore 
.  " ounces of gold, 62,169 ounces of silver, and 1,664 
. <=. per, The rest of the district output was mainly 83 tons 

. ~u ore produced from the El Camino claim. 

~ «+: vt District.— Output in 1948 was 193 tons of silver ore 

Lo. >en che Old Sample mine 2 miles southeast of Romero Wash. 
X. eek (Ray) District. —Output of copper ore from the Ra: 
ca ~- » the Kennecott Copper Corp. increased from 1,493,309 
o 4 cu to 1,535,015 tons in 1948. The crude ore, averaging 
So vent copper, was hauled by rail 26 miles to the corporation 
au dotation mill at Hayden, where it was reduced to 66,11? 

. ~ a vitwentrate containing 396 ounces of gold, 22,516 ounces of 
» 30,578,849 pounds of copper. In addition, 3,963 tons of 
- «+ ^"-vipitates were produced, which contained 6,470,567 pound: 
ar According to the annual report of the Kennecott Copper 

" . er 1948, good progress was made in stripping the Ray or 
vos »eparstory to mining the larger part of it by open-pit methods. 

"^ -unung plant at the mine was increased to 12,000 tons of ore 

vil tore grinding units were installed in the mill to prepare for 
v^ tonnage, which will come from the pit. 
^v remainder of the district output was principally 16,401 tons of 

..« we pper ore produced from an open pit at the Copper Butte 
as «wit, 2,319 tons of oxide lead ore from the Ray Silver-Lead mine, 
<s. `Y tons of silver-copper ore from the Monitor group. 

“eral Hill District.— Twelve mines in the Mineral Hill district 
exitus 346 tons of ore in 1948; most of it was 239 tons of lead ore 
sow the Galena, Gorham & Hall, Pacific Lead, Iron Wood, Victor 
ah, and Woodpecker properties, 132 tons of gold-copper ore from 
ve Com Thumb mine, 76 tons of gold-silver ore Ge the Woodpecker 
wate, and 59 tons of gold ore from the Herring and Thanksgiving 
AO ADOS, | 

Wid Hat (Oracle) District.—The Mammoth-Collins group at Tiger, 

Sive of the most important producers of zinc-lead ore in Arizona, was 
operated throughout the year by the St. Anthony Mining & Develop- 
aont Uu, The company reported that 109,801 tons of ore, averaging 
vo ul ounce of gold and 1.00 ounce of silver to the ton, 0.50 percent 
copper, 5.54 percent lead, and 5.60 percent zinc, were treated in its 
wo ton gravitv-flotation mill in 1948 compared with 88,975 tons in 
(UI. ‘The property ranked second in production of lead in Arizona 
i (HES and fourth in zinc. The rest of the district output was mainly 
vob tons of copper ore produced from the Copper Rose mine, 331 
tunas of 2ine-lead ore from the Stove Lid claim, and 227 tons of silver 


Li 
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l 
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. ore and 44 tons of silver-lead ore from the Amphitheater group. 
- No ore was produced in 1948 from the San Manuel property south of 
Tiger, owned by the Magma Copper Co: but, according to the com- 

any annual report for 1948, the program for underground exploration 
is well under way. No. 1 shaft had been sunk to a depth of 125 feet 
and No. 2 shaft to a depth of 190 feet by the end of the year. Twenty- 
one dwelling houses, two dormitories, and a mess hall have been com- 
pleted for the employees, and shops, office, warehouse, and change 
rooms have been erected. Estimated ore reserves, calculated from 
drill-hole data, are 462,784,500 tons averaging 0.782 percent copper. 
'The ore body is probably the second largest tonnage of copper ore 
in any known deposit in the United States. 

Owl Head District.—Output in 1948 was 172 tons of copper ore 
produced from the Blue Copper, Busy Bee, and Copper Glance claims 
south of Florence. 

Pioneer (Superior) District.— The Magma mine, one of the most 
important producers of gold, silver, and copper in Arizona, was oper- 
&ted continuously in 1948 and at a greater rate than in 1947. During 
the year 265,766 tons of copper ore were milled in the company 1,150- 
ton concentrator, and 34,833 tons of similar ore were sent direct to 
the company 450-ton smelter at Superior. The total ore averaged 
0.028 ounce of gold and 1.04 ounces of silver to the ton and 6.38 
percent copper. According to the company annual report for 1948, 
the net metal produced from Magma crude ore and concentrates 
comprised 10,318 ounces of gold, 310,755 ounces of silver, and 37,766,- 
405 pounds of copper. The average cost of producing copper (after 
gold and silver values were deducted) was 18.11 cents & pound in 
1948 compared with 16.74 cents in 1947. The labor supply continued 
to improve during the year, but additional men are still needed for 
full production and development. The major construction work at 
the property was completed during the year—the new mine-cooling 
plant began operating in October, but operations at the new milling 
plant were delayed until January 1949. 

The remainder of the district output was principally 83 tons of 
copper ore produced from the Junction mine. 

Riverside District.—Output in 1948 was chiefly 472 tons of copper 
ore shipped from the Peg Leg waste dump near Kelvin. 


SANTA CRUZ COUNTY 


Harshaw District.—In 1948 seven properties in the Harshaw district 
produced 62,205 tons of ore containing 83 ounces of gold, 240,567 
ounces of silver, 252,038 pounds of copper, 4,420,213 pounds of lead, 
and 7,242,660 pounds of zinc. Most of the output was 61,653 tons 
of zinc-lead-silver ore produced from the Flux-January-Norton group, 
near Patagonia, by the American Smelting € Refining Co. This 
tonnage, along with 3,855 tons of ore received from custom shippers, 
was treated in the company 200-ton flotation mill, which yielded 3,321 
tons of lead concentrate and 6,541 tons of zinc concentrate. The 
remainder of the district output was principally 342 tons of lead ore 
produced from the Hardshell and Worlds' Fair mines and 106 tons of 
zinc-lead ore from the Humboldt mine. 

Oro Blanco (Ruby) District.—Output in 1948 comprised 594 tons 
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of zinc-lead ore produced from the Lucky Shot, Montana, and Choc- 
taw properties, 155 tons of gold ore from the Oro Blanco mine, and 
31 tons of zinc-copper ore and 23 tons of copper ore from the Horn 
Gold claim. 

Patagonia (Duquesne) District—A. R. Byrd, Jr., worked the 
Duquesne group all year and hauled 3,298 tons of ore, ao 4.72 
ounces of silver to the ton, 1.50 percent copper, 3.07 percent lead, and 
11.92 percent zinc, to the flotation mill of the American Smelting & 
Refining Co. near Patagonia. Similar ore (257 tons) was produced 
also from the Pride of the West mine and treated in the same 
mill. The rest of the district output was 451 tons of lead ore and 86 
tons of zinc ore produced from the Mowry mine and 86 tons of lead 
ore from the Golden Gate claim. 

Redrock District.—Output in 1948 was 47 tons of zinc-lead ore 
produced from the Frisco Fair claim 10 miles east of Patagonia. 

Tyndall District.—In 1948 six mines in the Tyndall district pro- 
duced 1,051 tons of ore containing 53 ounces of gold, 6,589 ounces of 
silver, 31,013 pounds of copper, 200,570 pounds of lead, and 17,901 
pounds of zinc. Lead ore (425 tons) was produced from the Amado 
and Wilkins properties; zinc-lead ore (333 tons) from the Bland, 
Braathen, and Jefferson mines; and copper ore (161 tons), lead-copper 
ore (105 tons), and silver-lead ore (27 tons) from the Royal Blue 
mine. 

YAVAPAI COUNTY 


Agua Fria District.—High-silica copper ore shipped direct to 
smelters continued to be the output of the Agua Fria district. In 
1948 nearly all (1,249 tons) of it came from the Stoddard mine, 5 
miles southeast of Mayer. 

Big Bug District.—1n 1948 the Big Bug district ranked second in 
zinc production in the State, fourth in gold and silver, and third in 
lead. The Iron King mine of the Shattuck Denn Mining Corp. 
continued to be the principal producer; output was 145,824 tons of 
zinc-lead-iron ore and 85 tons of copper ore. The zinc-lead-iron ore, 
which averaged 0.117 ounce of gold and 3.709 ounces of silver to the 
ton, 0.155 percent copper, 2.350 percent lead, 6.526 percent zinc, 
and 21.850 percent iron, was treated in the company 470-ton flotation 
mill as well as 490 tons of custom ore. "The mill yielded 12,027 tons 
of lead concentrate, 12,428 tons of zinc concentrate, and 9,810 tons 
of iron-gold concentrate. 

The rest of the district lode output was mainly 613 tons of copper 
ore produced from the Henrietta and Lone Pine mines and 82 tons of 
zinc ore from the Up Shot claim. Placer gold (187 ounces) and silver 
o: ee were recovered from three properties—Jane, Shanks, and 

. K. No. 1. 

Black Canyon District.—Output in 1948 was principally 42 tons 
of gold ore produced from the Golden Turkey, Gray Goose, and 
Richinbar properties and 28 tons of silver ore from the Thunderbolt 
claim. 

Black Hills District.—High-silica silver-copper ore (566 tons) was 
shipped from the Yeager Canyon dump, and a small lot of copper ore 
was produced from the Skyline claim. 

Black Rock District.—Output in 1948 was principally 226 tons of 
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gold-copper ore produced from the Monte Cristo mine 13 miles north- 
east of Wickenburg. 

Blue Tank District. —E. Nutter continued working the Camp B. 
mine near Wickenburg and shipped 84 tons of copper ore to & smelter. 

Copper Basin District.—Fred D. Schemmer continued to operate 
the Commercial mine near Skull Valley and shipped 13,676 tons of 
high-silica copper ore to the smelter at Clarkdale. "The rest of the 
district output was mainly 162 tons of zinc-lead ore produced from 
the Silver Gulch and “U. S. Navy" properties. 

Copper Creek District.—Lessees worked the Copper Queen mine 
in 1948 and shipped 594 tons of copper ore to the smelter at Clarkdale. 

Eureka (Bagdad) District.—Eleven mines in the Eureka district 
produced 1,054,725 tons of ore in 1948; 98 percent (1,037,427 tons) 
was copper ore produced from the open pit at the Bagdad property 
by the Bagdad Copper Corp. The ore, averaging 0.883 percent 
copper, was treated in the company 3,000-ton flotation mill, which 
yielded 25,406 tons of copper concentrate. 'The Old Dick mine was 
worked the first 2 months of the year by the Hillside Mining & Milli 
Co. and the remaining 10 months by the Goodwin Mining Co.; tota 
output was 15,034 tons of zinc-copper ore, most of which was shipped 
to custom mills in Árizona and Utah. The rest of the district output 
was largely 1,500 tons of gold-lead-zinc ore produced from the Hillside 
mine and 512 tons of zinc-lead ore from the Copper King mine. 

Hassayampa (Groom Creek, Hassayampa River, Senator, Prescott) 
District.—The principal output of the Hassayampa district in 1948 
was 736 tons of lead ore produced from the Bodie mine in Crook 
Canyon; the ore averaged 0.14 ounce of gold and 4.67 ounces of silver 
to the ton, 0.72 percent copper, 19.55 percent lead, and 0.50 percent 
zinc. The remainder of the district output was largely 269 tons of 
gold ore produced from the Gold Charm and Sacramento mines, 208 
tons of zinc-lead ore from the Sacramento and Sun Dance mines, and 
109 tons of lead ore from the Buzzard, Lead Queen, P. K., and Ruth 
properties. 

Lynx Creek District.—Dragline dredging at the Fitzmaurice placer 
near Prescott by the Minona Mining Co. recovered 55 ounces of gold 
and 10 ounces of silver. 

Peck District.—In 1948 three mines in the Peck district produced 
330 tons of ore containing 1 ounce of gold, 6,098 ounces of silver, 948 
pounds of copper, and 129 pounds of lead; most of it was 302 tons of 
silver ore produced from the Swastika mine near Cleator. 

Pine Grove (Crown King) District.—Mining and milling zinc-copper 
ore from the Crown King mine by the Golden Crown Mining Co. were 
continuous until April 30, when the mine was closed. During the 
remainder of the year the company worked the Tiger mine in the Tiger 
district. From the Crown King mine, the company 75-ton flotation 
mill treated 4,070 tons of ore, averaging 0.055 ounce of gold and 4.11 
ounces of silver to the ton, 1.00 percent copper, 0.61 percent lead, and 
4.48 percent zinc. The rest of the district output was mainly 12 tons 
of high-grade gold ore produced from the Del Pasco group. 

Tiger District.—The Figer mine, 5 miles southwest of Crown King, 
was worked in 1948 by the Golden Crown Mining Co.; 1,825 tons of 
zinc-lead ore were treated in the Crown King flotation mill. The 
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remainder of the district output was 60 tons of gold ore produced 
from the Arizona Mascot and Oro Belle properties. 

Turkey Creek District.—Output in 1948 was 44 tons of silver ore 
produced from the Domicile and Trinity claims near Cleator. 

Verde (Jerome) District.—For the first time in its history, zinc was 
produced in 1948 in the Verde district; it came from the United Verde 
mine of the Phelps Dodge Corp. However, copper ore from the mine 
remained by far the most important output in the district, although 
production declined 3 percent from that in 1947. The corporation 
reported that 147,862 tons of copper ore and 14,235 tons of zinc- 
copper ore were treated in its 2,100-ton concentrator in 1948 and that 
185,062 tons of copper ore and 136 tons of copper precipitates were 
shipped direct to its smelter at Clarkdale. Production of gold was 
about the same as in 1947, but production of silver and copper in- 
creased slightly. 

According to the annual report of the corporation for 1948, the 
United Verde branch produced 348,048 tons of ore. Prospecting and 
development comprised 4,060 feet of drifting and raising, 633 feet of 
calyx drilling, and 13,468 feet of diamond drilling. This work proved 
generally disappointing, and unless new discoveries are made the 
outlook is that the mine will have to be shut down in a year or two 
because of ore exhaustion. 

The remainder of the district output was chiefly 10,322 tons of 
siliceous ore shipped to the smelter at Clarkdale from the Verde 
Exploration property; the ore averaged 0.43 ounce of gold and 1.61 
ounces of silver to the ton and 0.677 percent copper. 

Walker District.—Output in 1948 was principally 60 tons of high- 
grade gold-lead ore produced from the Oro Plata mine and 27 tons of 
zinc-lead ore from the Pine Mountain claim. 

Walnut Grove (Kirkland) District.—The Continental Engineering A 
Mining Co. worked the Zonia mine in 1948 and shipped 708 tons of 
copper ore to smelters in Arizona. The rest of the district output 
was chiefly 12 tons of high-grade gold ore produced from the Bale 
and Stud claims. 

Weaver (Octave) District.—Output in 1948 was principally 96 tons 
of gold ore shipped to smelters from the Monica and Octave mines. 


YUMA COUNTY 


Castle Dome District.—All the output of the Castle Dome district 
in 1948 was 910 tons of oxide lead ore and 2,520 tons of old lead tail- 
ings. The old tailings, treated by gravity concentration, came from 
the Rialto waste dump; and most of the crude ore, treated also by 
gravity concentration, came from the DeLuce, Sonora, Big Jim, and 
“81” properties. 

Cienega District.—Output in 1948 was 57 tons of copper ore pro- 
duced from the Black Mesa, Mammon, and Yarlanda claims near 
Parker. 

Ellsworth (Harqua Hala) District.—Two cars (68 tons) of gold-lead 
ore were shipped in 1948 from the Rio Del Monte property and one 
car (49 tons) of copper ore from the Yuma Copper mine. The remain- 
der of the district output was numerous small lots of ore sold to the 
Wickenburg Ore Market, 
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Eureka (Silver Camp) District.—Output in 1948 was 114 tons of 
lead ore and 4 tons of copper. The principal producers were the Silver 
King, Red Cloud, an Hardeora ble properties, 50 miles north of 

uma. 

Kofa Mountains District.—The most important output in the Kofa 
Mountains district in 1948 was 4 tons of ore (containing 73 ounces of 
gold and 21 ounces of silver) produced from the Oakland claim. 

Plomosa District.—Lessees continued working the R. € A. mine 
near Vicksburg and shipped 103 tons of siliceous silver ore and 33 tons 
of silver-lead ore. The rest of the district output was largely 79 tons 
Of lead ore produced from the Leadville group, 51 tons of gold ore from 
the Mohave Mining Co. property, and 28 tons of zinc-lead ore from the 
Surprise claim. 
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GENERAL SUMMARY 


ALIFORNIA zinc production in 1948, rallying after virtual cessa- 
C tion of output late in 1947, was slightly below the previous year's 
yield in quantity but 8 percent higher in value. Gold output in 
1948 was down 2 percent compared with 1947, owing to curtailed placer 
mining. Despite the stimuli of a strong demand and a higher average 
price for lead 1n 1948, its production was substantially below the 1947 
output in quantity, although the value of the lower yield exceeded the 
corresponding 1947 figure. Silver and copper, both largely byproduct 
metals in 1948, were, respectively, 55 and 80 P bine the 1947 
outputs. The total value of the five metals in 1948 was $20,294,093, 
or 7 percent below 1947. 
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FIGURE 1.—Value of mine production of gold, silver, and copper, and total value of gold, silver, copper, 
lead, and zinc in California, 1848-1948. The value of lead and zinc has exceeded $1,000,000 in only a fu 
years, 
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Comparing 1948 with 1947, gold decreased 2 percent in quantity 
and value; Pid decreased 55 percent in quantity and value; copper 
decreased 80 percent in quantity and 79 percent in value; lead de- 
creased 10 percent in quantity but advanced 12 percent in value; and 
zinc decreased 2 percent in quantity, whereas it increased 8 percent 
in value. Due largely to lead and zinc production, as well as to note- 
worthy quantities of gold, silver, and copper, Inyo County was the 
largest contributor to metal-mining output in California by a sub- 
stantial margin; the county supplied 25 percent of the State total 
value of the five metals. Sacramento County ranked second in 1948 
as the result of large-scale gold dredging and produced 20 percent of 
the total value of the five metals. Nevada County (largely from gold 
ore) contributed 18 percent of the total value of the Ge metals. 
Thus almost two-thirds of the State's output was centered in 3 of the 
58 counties. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

Yardage figures used in measuring material treated in placer opera- 
tions are “bank measure”; that is, the material is measured in the 
ground before treatment. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1944-48 


Gold (per Silver (per ¡Copper her esch Zinc (per 
fine ounce)! | fine ounce)? | pound)? pound) ? 


ee | memes oe ees ees 0 | ae M Hi 


i incer enthorty of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jen. 18, 1837, to Jan. 31, 1934, was $20.67--($20.671835) per "fine ounce 
Pin prier for newly mined silver. 1944 to June 30, 1946: $0. 71111111; July 1, 1946, to Dec. 
31, 1947: ER 905; 1948: $0.9050505. 
$ Y ear] y average weighted price of all grades of primary metal sold by producers; 1944-47: price includes 
bonus payment by Office of Metals Reserve for overquota production. 
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Gold.—Production of 421,473 ounces of gold (including a relatively 
small quantity in “natural gold” sold in the open market) from 
California mines in 1948 was 2 percent below the 1947 output, owing 
to lower production from placer operations—principally bucket-line 
dredging and dragline dredging. In contrast, gold from lode mines 
in 1948 registered a moderate gain over 1947. In Nevada County 
the Empire Star Mines, Ltd., successfully operated the Empire Star 
group under a system of leasing in 1948, and the neighboring Idaho- 

aryland Mines Corp. instituted leasing on a limited scale late in 
the year. Revival of large-scale lode mining in Amador County was 
initiated with the reopening in 1948 of the Central Eureka Mining 
Co. property (inactive since 1942). 

The 25 leading Bo cereus mines in California in 1948, listed 
in an accompanying table, yielded 88 percent of the total gold. 


Mine production of gold, silver, copper, lead, and zinc in California, 1944-48, 
and total, 1848-1948, in terms of recovered metals 


Mines producing ! Ore. old Gold (ode and placer) Silver (lode and placer) 

| ý tailings, |—————————————|—————————————— 
Year etc. (short Fine Fine 
Lode Placer tons) ounces Value ounces Value 

1944. ........- 109 66 117, 373 $553, 910 
1945.......... 87 99 147, 938 701, 723 
1940. ......... 150 172 356, 824 1, 084, 862 
1947.........- 210 210 9 431, 415 15, 099, 525 1, 445, 655 
1048. ......... 241 195 421, 473 14, 751, 555 655, 954 
1848-1948. A A |. --......... 102, 734, 107 89, 242, 581 

Total value 
$10, 933, 495 
11, 152, 081 
788, 664 
21, 769, 620 
1, 416, 450 20, 294. 093 
26,807,437 | 90,947 | 18, 585,276 | 2, 634, 946, 249 


1 OS itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. 

3 Figure not avallable, 

3 Short tons. 
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Gold production at placer mines in California, by classes of mines and methods 
of recovery, 1944—48, and total, 1848-1948 ! 


Gold recovered 
e Materials 
Mines | Washing 
Class and method pa lants : pem be Averago 
e 
yar Value per 
ounces cubic 
yard 
Surface placers: 
Gravel mechanically handled: 
Bucket-line dredges: 
L.T Sieg HFH 5 7 | 21,524, 000 64, 925 $2, 272,375 $0. 106 
TT AA 16 26 | 30, 738, 000 88, 318 3, 091, 130 . 101 
o0 PAE A 22 32 | 78, 175, 000 244, 679 8, 563, 765 .110 
1 y E E 22 35 | 95, 478, 000 271, 165 9, 490, 775 099 
ME ARA A A 22 35 | 94, 747, 200 257, 171 9, 000, 985 095 
Dragline dredges: 
SIMA, AN 2 2| 1,213,000 6, 241 218, 435 180 
MARS 1i EE P rude 6 6 414, 400 1, 242 43, 470 105 
IT "EE Te 39 38 | 4,309, 000 16, 932 592, 620 138 
¡RARA e 41 35 | 5,718, 000 26, 617 931, 595 163 
ROU cts A nb ax 27 27 | 3,033,000 17, 029 596, 015 197 
Suction dredges: 3 
a IA eee ee JAM AA AIRES EA AAA ATA 
d EIA POR 1 1 22, 900 112 3, 920 171 
SEE oo eos Mame ca 7 5 60, 000 485 16, 975 283 
[po PHILOSOPHIA CIR CRT 5 6 83, 000 453 15, 855 191 
Nonfloating washing 
plants: 4 
Ds a 14 14 223, 000 1, 210 42, 350 . 190 
Lu e A AAE 8 8 519, 300 974 34, 090 066 
co AA 13 13 771, 000 2, 576 90, 160 117 
E EE, been 25 25 261,000 3, 916 137, 060 525 
v2 OMM 15 15 261, 700 1, 159 40, 565 . 155 
Gravelhydraulically handled: 
Hydraulic: 
IE EEN j| NM T 212, 000 838 29, 330 138 
I1MB ordres anii uie IT. Beta ER 282, 922 32, 270 114 
A AA A E. MS a 442, 300 1, 147 40, 145 001 
e Y NI EN y ee d 332, 1, 194 41,790 126 
ENEE IAS RA - A EE 363, 000 1, 784 62, 440 172 
mal sonde hand methods: $ 
et: 
A AE | Ses 96, 000 1, 408 49, 280 513 
MB, oen See |. Bees 88, 300 1, 526 53, 410 605 
(n E RNA DR E y Y hc 624, 000 4,165 145, 775 234 
MNT OPS EN A, oM EA SM 682, 000 8, 931 312, 585 458 
cC One ELLE 7 MECH Aer 211, 300 7,704 269, 640 1. 276 
lee a A vU) RESCHT 200 3 105 525 
| RE RA IN TOS PE AUT, RAE PP AA PO. eg 
Co EPUM REAL L b. e ausa 100 3 105 1. 050 
rU E n E B's Sanaa al 600 6 210 350 
MR COI IE t eu: > Ta eee 600 27 945 1. 688 
Underground placers: 
Drift: 
er EA ET PRORA UR (0 ERAS 3, 800 424 14, 840 3. 905 
AAA QC E Oo PERRA 2, 700 498 17, 430 6. 456 
IM AA e een "AN EE 5,700 158 , 530 . 970 
sI es Aro = Héi Nene 
A A A — AM A A 14, 100 01 . 569 
Grand tota] placers: * 5 
Pic ouod an dE Su FRATRE iau A SERERE 23, 272, 000 75, 049 2, 626, 715 113 
L.T AA NA eg NN GE 32, 045, 000 93, 480 3, 271, 800 102 
ENEE EA A kr eS ENS 84, 351, 000 269, 772 9, 442, 020 112 
LL. SCENES MOS KLAR CERE MIL anra os 102, 533, 000 312, 538 10, 938, 830 107 
(do CHE ER MEM Wegen? 98, 713, 900 285, 556 9, 994, 460 101 
As CARAS, ARES fe Mecher (7) 66, 130, 888 |1, 450, 318, 726 C) 


1 For historical data by years, see Minerals Yearbook, Review of 1940, p. 219. 

PR ct ay itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right 
y. 

3 Includes all placer operations using suction pump for delivering gravel to floating washing plants except 
those producing less than 100 ounces of gold, which are included with “small-scale hand methods.” 

* Includes all placer operations using power excavator and washing plant, both on dry land; when washing 
plant is movable, outfit is termed “dry-land dredge.” 

* Includes all operations in which hand labor is principal factor in delivering gravel to sluices, long toms, 
dip boxes, plans, rockers, dry washers, etc. 

From property not classed as a “mine.” 
? Complete data not available, 
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FIGURE 2.—Mine production of gold in California, 1937-48, by months, in terms of recovered gold. 


Silver.—The 10 leading silver-producing mines listed in the accom- 
panying table yielded 83 percent of the State total recoverable silver 
in 1948; the 3 leading mines yielded 65 percent. Of the 10 leading 
silver-producing mines, 5 derived their silver from argentiferous base- 
metal ores, 2 from gold ore, and 1 each from gold-silver ore (including 
some lead ore), gold-silver ore, and t ten ore. 

Output from the Anaconda Copper Mining Co. Darwin group of 
mines, Coso district, Inyo County, establishes the trend in State silver 
production as shown by months in 1948. 
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FIGURE 3.—Percentage of total California gold produced at lode and placer mines and by various methods of 
placer mining, 1850-1948. 
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Mine production of gold, silver, copper, lead, and zinc in California in 1948, 


by months, in terms of recovered metals 


Gold (fine | Silver (fine Copper Lead (short| Zinc (short 
ounces) ounces) ¡(short tons)| tons) tons) 


os MA eee cok a a aei 40, 752 68, 921 40 842 85 
February. ras 39, 074 65, 315 703 05 
Mure ener ction DS MUS ees 35, 467 64, 112 41 70 
Apul A A tae Baek 32, 213 69, 021 871 100 
A A AA 36, 377 48, 285 19 348 
A vani dd wer hse 35, 164 60, 706 50 802 523 
"boh 32 oe PNE OE TRUMAN 33, 850 49, 186 52 624 547 
August -oase cupit a eae Mame 37, 165 61, 007 30 832 687 
September..................-. cc Lll lll. 34, 689 45, 380 545 533 
LR Te Cod A oa es cra eae 33, 042 48, 285 32 673 596 
ege Dec cia 33, 567 64, 112 4 806 
Decembiricoordrrs oracion das 30, 113 80, 441 72 1, 010 935 
A ls lc eee 421, 473 724, 771 481 9, 110 5, 325 
O MORTO ore 431, 415 | 1,597, 442 2, 407 10, 080 5, 415 


Copper.—The copper produced in California in 1948 was largely 
a byproduct of ores mined primarily for other metals. Output for 
the year was 80 percent below the 1947 production. The leading 
producers of copper in the State were the United States Vanadium 
Corp., Pine Creek mine, Bishop Creek district, Inyo County (tungsten 
ore); Anaconda Copper Mining Co., Darwin group, Coso district, 
Inyo County (zinc-lead and lead ores); and Coronado Copper & Zinc 
o Afterthought mine, Cow Creek district, Shasta County (zinc 
ore). 

Lead.—Lead continued to be the second most valuable of the five 
metals in California in 1948, although the output was 1,940,000 

ounds (10 percent) below 1947. Maximum monthly output for 
ead—1,010 tons—was attained in December, and the monthly lead- 
production figures given in the accompanying table follow a trend 
which is allied to the two leading lead-producing mines in the State— 
the Anaconda Copper Mining Co., Darwin &nd Shoshone properties, 
Inyo County, respectively in the Coso district and the Resting 
Springs district. Other important producers of lead in California, 
in order of output, were Foreman & Skinner, Defense mine, Modoc 
district, Inyo County; Mohawk Mines, Inc, Altana Corp., and 
Huston Mining Co., operators of the Mohawk group (including the 
Wilshire mine), Clark Mountain district, San Bernardino County; 
and Santa Rosa Mining Co., and Louis Warnken, Jr., lessee, Santa 
Rosa mine, Cerro Gordo district, Inyo County. 

Zinc.—Zinc output of 10,650,000 pounds in 1948 was only 2 percent 
below the 1947 yield, despite continued suspension of operations by 
the State's two leading zinc-producing mines of the previous year. 
The year's lowest monthly output of 85 tons in January was followed 
throughout the remainder of the year by progressively greater pro- 
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duction, which reached the 1948 maximum monthly yield (935 tons) 
in December—improved metallurgical methods at existi mills in 
the State were a factor. The four leading producers of zinc in the 
State (which in 1948 supplied 99 percent of the total output) were: 
The Darwin group of mines, Coso district, Inyo County (Anaconda 
Copper Mining Co.); the Afterthought mine, Cow Creek district, 
Shasta County (Coronado Copper « Zinc Co.); the Carbonate King 
Zinc mine, Clark Mountain district, San Bernardino County (J. Q. 
Little under contract from Crystal Cave Mining Co.); and the Sho- 
shone group, Resting Springs district, Inyo County (Anaconda 
Copper Mining Co.). 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in California in 1948, by 
counties, in terms of recovered metals 


osa] 
GN and Fresno 3 


235 
1 2 206 7.: 

adera and Merced 2. 1 Y AAA AT o A 19, 279 674,765 | 19,279 674,76 

Moriposg 16 5 5, 470 191, 450 2, 055 1, 925 7,525 283, 37 
la A I dcus 141 4,935 | cures WE 141 4,935 
Mono. eebe geg ees 6 A 63 2,205 AA E 63 225 
Monterey. ............ 2. rM 24 BAG O eme cR ES aS 24 840 
Napa... ----------- én EE 2 AA AA 2 70 
Nevada. ........---.-- 13 19 | 100,451 | 3,515, 785 1, 360 47,600 | 101,811 | 3, 563, 385 
Placef. ...-.----------- 7 17 , 200 31, 290 1, 330 46, 550 
Plumas................ 3 13 77 2, 695 622 21,770 699 24. 455 
Riverside.............. Ei DEE 4 —— 3401/52555 EE 4 140 
Sacramento. ...... cows ud Ki EE, DCH 118, 152 | 4,135,320 | 118, 152 | 4, 135, 320 

San Bernardino and 
San Joaquin 1........ 4 1, 356 47, 460 2, 091 73, 185 3, 447 120, 645 
San Diego............. e E perum 2NÜ A A W0 
Shasta and Stanis- 

laus KW 9 8 796 27, 860 A, 142 844, 970 938 872. 830 
SIeITA AI 6 14 9, 687 339, 045 743 26, 005 10, 430 365. 050 
Bisklyou............... 11 30 1 7, 735 21, 005 735, 175 21, 226 742, 19 
Trinity........-------- 19 722 25, 270 , 208 252, 280 7, 930 277. 53) 
TTuolumne............. 12 2 1, 285 44, 975 29 1,015 1, 314 45. 990 
poo MONDE 1 6 8 280 57,781 | 2,022, 335 | 57,789 | 2,022, 615 

Total: 1048...... 241 195 135, 917 4, 757, 095 285,556 | 9,994, 460 | 421, 473 |14, 751. 5*5 
1947...... 210 210 118, 877 4, 160, 695 312, 538 10, 938, 830 | 431, 415 |15, 099, 525 


See footnotes at end of table. 
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Mine production of gold, silver, copper, lead, and zinc in California in 1948, by 
counties, in terms of recovered metals—Continued 


Silver 
County Lode Placer Total 
Fine ounces| Value |Fine ounces| Value |Fine ounces} Value 
Ste BEEN AN DEE 2 $2 
Amador. ses CSN NN ee NN 2, 085 1, 887 167 $151 2, 252 2, 038 
A AA A 1, 990 1, 801 1, 990 1, 801 
Calaveras..................-.. 017 558 2 640 579 
Colusa.......................- 1 Y APRA AAA 1 1 
El Dorado and Humboldt 1... 1, 203 1, 089 201 182 1, 404 1, 271 
Imperíal...................... 93 B8 declare gad IA 93 84 
Inyo and Fresno 2............ 573, 282 518, 849 47 43 573, 329 518, 892 
La y AAA AAA 13, 419 12, 145 90 81 13, 509 12, 226 
Lossen... 0000an 102 D2 AN IA 102 92 
Los Angeles. ................- 3 3 33 36 33 
Madera. and Merced 3......... 42 38 1, 852 1, 676 1, 894 1,714 
Mariposa. .................... 1,741 1, 576 425 2, 166 1, 960 
Modoc.............-.......... ee OB Relea cw un a 73 66 
Ee see oes Sek ee 788 H3 EA EEN 788 713 
Monterey............--..-...- 6 B A WEE 6 5 
INS DSc A A 29 a E EE 29 26 
Nevada....................--. 29, 583 26, 774 161 146 29, 744 26, 920 
Placer. A 1, 362 1, 233 141 127 1, 503 1, 360 
dp AA 12 1] 49 66 60 
Riverside. ..................-- 101 3 eno ee 101 91 
Sacrament0..c 52 ose cc ccc PA erter 6, 491 5, 875 6, 491 5, 875 
San Bernardino and San Joa- 

quin 8 ee ice vue 57, 514 52, 053 226 205 57, 740 52, 258 

San Diego... A o . nto" — cos Ge, VC 
Shasta and Stanislaus 2....... 17, 601 15, 030 2, 350 2,127 19, 951 18, 057 
go PORNO PCR A 2, 316 2, 89 81 5 2, 177 
Siskiyou...................... 53 48 2, 704 2, 447 2,757 2, 495 
EAS cS 149 135 862 780 1,01 915 
'Tuolumne...................-. 1, 108 1, 003 5 4 1, 118 1, 007 

plo NEM A 1 3, 571 3, 232 3, 572 3, 

Total: 1048............. 703, 289 636, 512 21, 482 19, 442 724, 771 655, 954 
A 1, 573,428 | 1,423, 952 24, 014 21,733 | 1,597, 442 1, 445, 685 


Copper 


County SS | ee EE E 
Pounds | Value | Pounds | Value | Pounds | Value | Value 
Alp: iia das 6, 000 31,009 AO O A EE $1, 584 
AAG Of E DE AA A RA PES IIA 233, 528 
BUG EE AA A A e, APA ON 916, 596 
A A AA PE 2, 000 $358 A E 42, 797 
[A AAA AE IA ATAN AAN, MSN 71 
El poe and Humboldt 2..| 72,000 15,024 AA E A E 110, 205 
o] AN AA A A ARA AA AA Ee 
1570 and Presno " AS MEL 598,000 | 129,766 17, 240, 000 |3, 085, 960 | 9, 320, 000 $1,239,560 5, 046, 103 
pP I NORUNT EE KEE AS ten OON Harpocr eut, 4, 327 
TOS o AAA OA EEN E A Ee, Ee 7, 558 
M dera: and Merced 3. ....... 10, 000 pS vio PACO AA A ASA 678, 649 
io RR AAA PA A A A VE 265, 335 
ha Lo ol AAA AN OA EA PR A II A 5,001 
Mono A EA Ve 4, 000 AAA A 3, 634 
o MAA. A A A A A AN 845 
E A A A AIN ES EA EN EE 
a Ta F EE RA AA AN PE EE A 3, 590, 305 
y AA AAA PA EA AA AA IA A 47, 910 
EA MES, A A Fr AO PR AS EEN 24, 525 
Riverside. ................... E EE 2, 000 358 A n 
o cie cutus A AA A AA EE, DE ER 4, 141, 195 
San Bernardino and Ban Joa- 
S ie eg 118, 000 25, 606 838,000 | 150, 002 438, 000 58, 254 406, ger 
DI E, EE, GE VE E E AAN A 
SE and Stanislaus ?.......| 156, 000 33, 852 106, 000 18, 974 892, 000 | 118, 636 | 1, Ms 349 
Hierra. ee 2, 000 434 28, 000 5, IA E 372,673 
BISKIVOU AAA AA PA PA MA A GE, NEE 745, 405 
Paris AAA NS AAN EAS PA AA AA EE 278, 465 
¿y AAA A A ON AA AS A 46, 997 
WDB A A TR E A ARA A PS 2, 025, 848 
Total: 1948............. 962, 000 208, 754 |18, 220, 000 |3, 261, 380 |10, 650, 000 |1, 416, 450 |20, 294, 093 
1947............. 4, 814, 000 |1, 010, 940 |20, 160, 000 |2, 903, 040 110, 830, 000 |1, 310, 430 |21, 769, 620 
1 a itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property 


2 Combined to avoid disclosure of individual output. 
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MINING INDUSTRY 


The tonnage of material from lode mines in California treated in 
1948 decreased 19 percent compared with 1947, and the yardage at 
placer mines decreased 4 percent. The output of lode gold advanced 
14 percent; but the gold from this source comprised only 32 percent 
of the State total, whereas production from placer mines decreased 
9 percent and represented 68 percent of the total. The drop in gold- 
ore output was less than the decrease in base-metal ore Poo on 
The average recoverable gold content of gravel decreased 6 percent. 

Dredges of the bucket-line type washed 96 percent of the total 
gravel mined in the State in 1948 and recovered 90 percent of the total 
placer gold. Dragline dredging declined in 1948;equipment of this type 
(used at 27 properties) washed 3 percent of the total gravel handled 
and recovered 6 percent of the placer gold. Six suction dredges 
operated in 1948. A greater number of hydraulic mines were operated 
in 1948 compared with 1947, and 49 percent more gold was recovered 
in 1948 than in the previous year. More drift mines were operated in 
1948 than in 1947; however, the larger quantity of gravel yielded only 
2 percent more gold than in 1947. 


ORE CLASSIFICATION 


Of the 526,776 tons of ore (including 10,883 tons of old tailings) sold 
or treated in 1948, more than 76 percent was gold ore and old tailings, 
14 percent zinc-lead ore, 4 percent lead ore and old tailings, 3 percent 
gold-silver ore, 1 percent zinc ore, 1 percent silver ore and old tailings, 
and less than 1 percent copper ore. Details of ore classification are 
given in the Gold and Silver chapter of this volume. 


Ore and old tailings sold or treated in California in 1948, with content in terms of 
recovered metals 


Material sold or 
treated 
Gold Silver 


Nw recs ' Lead 
i (fine (fine 
here eating ounces) | ounces) | (Pounds) | (pounds) | (pounis) 
shor 
to 


) (short 
ns 
Dry and siliceous gold ore..| 395,640| 7,220| 133,927 01, 854 218, 000 30, RT. 
Dry and siliceous gold- 

silver ore. ................ 16, 680|........ 680 45, 788 3,800) 1,278,700 102, 30 
Dry and siliceous silver ore. 1,074| 3,613 103 25, 521 7, 200 331, 300). .__... .- 
413, 394) 10,833 134, 710 133, 163 229, 000 1, 640, 800 102, 0 

Copper ore................. E152]. A 3461 34 34,616] 3 3 4 443, 700]... ho... .. 
Lead orë A adag dai dep 21, 955 50 837 201, 399 97, 400 6, 720, 3n, 383, 5 
SEI ir 5,2331........ 66 23, 330 91, 000 125, EA 1, 32), at 
Zinc-lead ore. .............. 75,159|........ 213 310, 781 100,900} 9,733, 700, 8, 4S. «XD 
Total lode mines. .... 1515,893| 10,883|3 6 135,917| 3 4 703, 289| 23 4 962,000; 18,220,000; 10, 650, 000 
7 SE, levee ter EE 285, 556 21; 482 A GE | Ee ee 
Total: 1048 1 515,893| 10, 883/38 4 421,473| 34724,771| 1 3 4 962, 000; 18, 220, 000! 10,5. WH 

1 


Micra da 1 628, 224| 20,565|3 4 431, 415/3 4 1, 597, 442/3 4 4,814,000? 4 lacio E 10,51, OM 


1 Excludes tungsten ore. 

2 Includes 52,000 pounds from precipitates. 

3 Includes metal recovered from pyritic ore (residue). 
4 Includes metal recovered from tungsten ore, 
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METALLURGIC INDUSTRY 


During 1948, 93 percent of the total ore and old tailings handled 
was treated at mills, and 7 percent was shipped for direct smelting. 
Of the 22,156 tons of concentrates received by smelters, more than 53 
percent was lead concentrate, nearly 38 percent zinc and zinc-lead- 
copper together, nearly 6 percent copper, and about 3 percent gold 
concentrate. A negligible quantity of gold-silver concentrate was. 
shipped. The tonnage of crude ore and old tailings smelted decreased 
55 percent, whereas the quantity of ore and old tailings milled de- 
creased 14 percent. 

Companies producing most of California's lode gold in 1948 owned 
and operated their own metallurgical plants. Included with the few 
mills that did receive custom ore were: Burton Bros., Inc., Rosamond 
(treatment by cyanidation), and Butte Lode Mining Co., Randsburg 
(cyanidation and amalgamation), both in Kern County. The Empire 
Star Mines Co., Ltd., Grass Valley, Nevada County, cyanided some 
lots of concentrates. The lead plant of the American Smelting & 
Refining Co. at Selby, Contra Costa County—the State's only 
smelter treating principally nonferrous primary material—operated 
throughout the year. 


Mine production of metals in California in 1948, by methods of recovery, in 
terms of recovered metals 


Zinc 


Method of recovery (EOM (pounds) 


Ore and old tailings amalgamated... 
Ore, old tailings and concentrates 


zm em gem eem zs leese eege ges zs leese ee eme ege e 


cyanided....... ----..------------| 80,276 | 52,572 | 36,532 EIA PRA A 
Concentrates smelted: 
Flotation... -2000-2002 ----- ; 9, 748, 300 
Grait e sete e Sae 8 NE C A EE BE, EE 
Ore and old tailings smelted........ 3 3 901, 700 
Total lode mines......-....-..|...---...- 135, 917 10, 650, 000 
A eee See na A (hehe 285,5501- 21; AA A A 
Total: 1948. .....-............ as 421, 473 ; 10, 650, 000 
por EE 431, 415 |1, 597, 442 10, 830, 000 


1430 MINERALS YEARBOOK, 1948 


Mine production of metals from mills in California in 1948, by counties and 
classes of concentrates smelted, in terms of recovered metals 


GER d in Concentrates smelted and recovered metal 2 


Concen- 


Old 
Ore! | tail- | Gold | Silver | HOGG | Gola | Silver Conner 


(short | ings | (fine | (fine | PI | (fine | (fine Lead 
tons) | (short | ounces ounces) ducea ounces) ee (pounds) (pounds) anes 


tons tons) 


BY COUNTIES 


Alpine..........|  20|....... Sl access A O A DE, PE 
Amador......... 14,722) 4,524| 4,444| 1,897 49 365 KL A A E 
Butte...........|] 1|....... Y, A A NS E E etm. 
Calaveras....... 7, 405/....... 708 253 71 288 les cocos es 2, 000. ........ 
Colusa.......... 18j....... 2 A A AA E E GENEE 
El Dorado. .-.... 18, 133).....-- Kr E 359 512, 1,107 1 AO A 
Inyo and Shasta!.| 95, 078|....... 57 912| 21,105 732| 382, 321| 614, 100,10, 916, 700,9, 748, 300 
OD. coucou. 445) . LU 13, 4005 A AA A ln RRaR QT aree or qu ual meE ru 
AS 9, 002]. -..... 100), AA A A E Ee bete oss 
Los Angeles..... 10)....... 9 Ol O A A E VE AA 
Mariposa....... 12, 296. ...... 3, 376 983 214| 2,092 rj, AA pacem nete] Nac 
Mono........... 9359|....... 58 AAA PA PA AAA PA EE 
Monterey....... C sexus |. c 2|. V. AR PR A AA AA SM nee cer 
Nevada......... 276, 854|....... 1100, 417| * 29, 548 2 12 ri A A EE 
Placer........... 2, 0081....... 365 685 44 56 AA AA EE 
Plumas. ........ NEI 77 Vel PROA RA IA SIA A WEE 
Riverside....... keete A, A A A A E A 
San Bernardino. 158|....... 161 E VE A A xtate EE H 
San Diego....... 58|....... 8 E dte A A diste. cues acea scis 
Sierra........... 27, 199 150; 9,015) 1,600 147 668 715 2, 000 28, 000 
Siskiyou........ Ps ata PRA, “eb ~ 59 AAA AAA PR E ARA A 
rinity......... 801|....... 62 13 79 574 D K EE, EE 
Tuolumne...... 1, 174 31 749 96 86 E, (SE, E EA EEN 


ee |e | | Rs |S ee | | NE Jegen — 


Total: 1948. |486, 255} 5, 150/1126, 493] 4 49, 836) 22,156) 5,449) 385, 808} — 688, 100:10, 946, 700 
1947. |569, 117 SC 103, 235 436, 765| 22,159| 11,063| 376, 716| 2, 551, 100 5, 279, 750 


BY CLASSES OF CONCENTRATES 


Dry gold EE 632| 4,087) 1, ex) —M 2, 000|....... de 
Dry Retter ecc 13 11 A A E 
ODDO! A A A UE 1, 204 345| 35,403}  4906,300|..........]....... Si 
(I E A TENES 11, 879 917 316, 761 66, 500,10, 392, 200,1, 223, 400 
Zinc and zinc-lead-copper 3....................... 8, 338 89| 31,729,  125,300| 552,500 8, 524, 900 
Total ION canada sais 22,156,  5,449| 385,808| 688, 100,10, 946, 700/9, 748, 300 


1 Figures under “ore” include both raw ore and concentrates amalgamated or cyanided. 

3 Includes concentrates and gold, silver, and copper stom tungsten ore not included with material treated. 
3 Combined to avoid disclosure of individual output 

$ Includes gold and silver recovered and sold as ‘ natural gold.” 


Gross metal content of concentrates produced from ores mined in California in 
1948, by classes of concentrates 


Gross metal content 


Concen- 
trates 
Class of concentrates (short Goa pirer Copper Lead Zine 

tons) RU Be (pounds) | (pounds) | (pounds) 
DES 20d BEE 632 4, 087 1, 620 759 3,889 |............ 
Dry eoldaileer. 13 11 295 OF A A 
A U sedat 1, 294 345 35, 403 DOT, 739 E MAA E 
A A O. 11,579 917 316, 761 78, 684 | 10, 577, 163 1, 700, $44 
Zinc and zinc-lead copper !.......... 8, 338 x9 31,729 139, 170 596, 225 8, 729, 461 
Total: 1048... See ANEN 22, 156 5, 449 385, 808 726,419 | 11,177, 277 10, 430, 306 
p AAA — 22, 159 11, 003 376, 716 2, 040, 498 5, 544, 361 7, 033, 463 


1 Combined to avoid disclosure of individual output. 
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Gross metal content of California crude ore and old tailings shipped to smelters 
in 1948, by classes of material 


Material shipped Gross metal content ! 
Class of ore Old tail- 
di | nes | Gold | Silver | Copper | ` Lead Zinc 
tons) on ounces) ounces) (pounds) | (pounds) | (pounds) 
Dreeold 4,305 2, 070 2,752 6, 517 81, 250 1, 453 |...........- 
Dry gold-silver......... 1,051 [:...:...- 284 14, 665 (Lig) Peer renee Sola 
Dry silver.............. 852 3, 613 46 22, 589 8, 398 340,150 |...........- 
Cop EE 152 BE 41 5, 513 2 91, 543 222 NEIER 
Leid. E SE POEMA 21, 955 50 837 201, 399 120, 475 | 6,885, 678 002, 327 
Zing. o eer TBS Rep 8 12, 016 |............ 21, 255 599, 465 
Zinc-lead............... 540 |.......... 7 , 946 7,098 , 655 118, 261 
Total: 1948....... 29, 638 5, 733 3,975 267, 645 3 308, 840 7, 452, 413 1, 410, 053 
1947......- 59, 107 20, 007 4, 579 1,159, 947 | 3 2, 392, 693 | 15,195, 937 5, 826, 860 


1 Content of copper ore includes gold, silver, and copper from pyritic ore*(residue) not included with 
material treated. 

3 Includes 53,072 pounds contained in precipitates. 

3 Includes 8,959 pounds contained in precipitates. 


Mine production of metals from California crude ore and old tailings shipped 
to smelters in 1948, in terms of recovered metals 


Gold | Silver 
(fine (fine 
ounces)| ounces) 


Copper 


Lead Zinc 
(pounds) | (pounds) | (pounds) 


BE OF AAA AA VC 6:000 cases ali 
A TEEN OI  |........ 590 AAA A A 
Calaveras........................ I8 EE 21 id | A EE WE 
RIDoraédo...... 2e nr Rn us | Y DECR 1 (EA RA DEE 
perial.....-..-------.--------- 472 |........ 152 "yd SACRA GE SERA 
te A e n ee weavers 19,855 | 3,663 845 | 201, 764 74,900 | 6, 427, 600 459, 100 
LA A maker pEcR AER CO DE VE 51 3 gii AAA II O EE 
Lassen... -2-2-2-0 r E E 21 A EE AS 
aean ee ee 2 A eic cups 42 10, 000 [Locescaozasia co cards 
Modoc...........-..-....- 2e eec li |... 141 Too AA AAA AE 
Mond Seege 54 |.......- 5 TOL Ee 4,000 |........-- 
Monterey........................ di [coiere AN A AAA PR OA 
A A A ip ere 2 SON A EE sua quei 
Nevada... cesvabeusrakas od 40 EE 22 EE, E DEE 
BEE M EEN 15 BOO A, ERA AS 
Riverside. ...................... A 3 101 docs ancianas 2,000 j.-....-... 
Bernardino.................. 8,840 |........ 1, 195 57, 449 118, 000 838, 000 438, 000 
Shasta 3......... LL Llc Ll Ll lllll.. 62 |........ 414 6, 886 65, 000 1, 700 4, 600 
Hl A eee ene ld aane Ll AA AO EEN 
Trinity ac 13 EN A A AA EEN 
Tuolumne....................... 76 | 2,070 386 058 EE EE, DEES 
Ar EE Wee? y EE, EE EE 
Total: 1948................. 29,638 | 8,733 | 3,975 | 267,645 3 273,900 | 7,273, 300 901, 700 

1067 PA A A 59,107 | 20,007 | 4,570 |1, 159, 947 | * 2, 262, 900 | 14, 880, 250 | 4, 221, 200 


See footnotes at end of table. 
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Mine production of metals from California crude ore and old tailings shipped to 
smelters in 1948, in terms of recovered metals—Continued 


Material 
shipped 


Gold | Silver Lead i 
Old | (fne | (fne | popper | Lead | Zin, 


re tail- |ounces)| ounces) 
(short | ings 
tons) | (short 
tons) 


Dry gold reae ERA 4,305 | 2,070 | 2,752 6, 517 
Dry gold-silver................... 1,051 |........ 284 14, 665 
Dry silver........................ 852 | 3,613 46 22, 589 
Copper EE 152 |....--- 41 5, 513 
A A OMNIS ES 21, 955 50 837 | 201,399 
Chee A A ES (<< E 8 12, 016 
VAS 540 |... 7 4, 
Total 1048.................. 29,638 | 5,733 | 3,975 | 267,645 


1 Clean-up. 
2 Content of copper ore from Shasta County includes gold, silver, and copper from pyritic ore (residue) 
not included with material treated. 

3 Includes 52,000 pounds contained in precipitates. 

4 Includes 8,800 pounds contained in precipitates. 


REVIEW BY COUNTIES AND DISTRICTS 
AMADOR COUNTY 


East Belt District.—Belden Amador Mines, Inc., worked the Belden 
mine throughout 1948. A substantial tonnage of gold ore was amalga- 
mated, and flotation concentrate was shipped to a custom cyanide mill 
for treatment. Earnest L. Lilly operated a dragline dredge (with 2% 
cubic-yard bucket) on the Cosumnes River 7 miles northwest from 
Plymouth from March 17 to November 15, 1948. 

Mother Lode District—The Central Eureka Mining Co. resumed 
operation of the Old Eureka mine in 1948 (inactive except for mainte- 
nance work since late in 1942); the gold ore treated by amalgamation 
and cyanidation in the company 200-ton mill yielded a substantial 

uantity of gold and some silver. The Alpine Gravel Plant operated a 
agline dredge from June to December 1948 on the middle fork and 
north fork of Jackson Creek, and McDonald, Ordway & McDonald 
washed gravel with similar equipment during May 1948 on Dry Creek. 
F. L. Shevlin and Frank Fuller treated the Kennedy mine tailings 
during 1948; flotation concentrate, yielding gold and some silver, was 
shipped to a smelter. 
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BUTTE COUNTY 


Butte Creek District.—Lancha Plana Gold Dredging Co. operated 
its bucket-line dredge No. 5 (with 65 4% cubic-foot buckets, electrically 

wered) 8 miles southeast of Chico for 363% days of 1948. Shawnee 
Mines worked the Shawnee drift mine throughout 1948; 53 ounces of 
gold and 7 ounces of silver were recovered. 

Oroville District.—Yuba Consolidated Gold Fields, Butte unit, 
operated two bucket-line dredges (Biggs No. 1 and Biggs No. 3) on 
land adjoining the Feather River throughout 1948; both dredges were 
of the Yuba type and electrically powered, one having 84 and the 
other 87 9-cubic-foot buckets. The Gold Hill Dredging Co. worked 
its Kister dredge on the east side of the Feather River about 7 miles 
south of Oroville throughout the year; the electrically powered, 
bucket-line dredge has 72 9-cubic-foot buckets. 


CALAVERAS COUNTY 


Copperopolis District.—Sky Rocket Mine and J. E. Boland worked 
the Sky Rocket mine during 1948 amalgamating gold ore. A small 
quantity of concentrate was shipped to a smelter for treatment. 

East Belt District.—Blackstone Mine (L. A. Sanchez), operating 
the Blackstone mine throughout 1948, treated 5,421 tons of gold ore 
by amalgamation at the company 30-ton mill; flotation concentrate 
and slimes were shipped to a smelter. Other lode-gold mines worked 
during 1948 included the Best, Louise Margaret, Dubois, and Robert 
À. mines; Centennial] (New Champion); Fine Gold; Lockwood; 
Mexican; and Never Sweat. John O. Cleveland operated & dragline 
&nd trommel at the Ohio mine for 97 days of 1948; 31 ounces of gold 
ids SE of silver were recovered from 2,207 cubic yards of gravel 

andled. 

Jenny Lind District.—Allen W. Doe (deceased) and Jose Paltor, 
lessees, treated gold ore from the Royal mine by amalgamation and 
flotation during 1948; concentrate was shipped to & smelter. 


EL DORADO COUNTY 


East Belt District.—Cosumnes Mines, Inc., operated the Cosumnes 
mine from January 1 to December 1, 1948, and treated gold ore in a 
60-ton flotation mill; concentrate was shipped to & smelter. 

Mother Lode District.— The Morning Star Mining Corp. worked 
the Pioneer-Lilyama mine in 1948; flotation copper concentrate from 
gold ore treated was shipped to a smelter. Volo Mining Co., operating 
the Shaw mine during 1948, recovered gold and silver by amalgama- 
tion. Knight Placer Mining Co. operated & dragline dredge on the 
Baldwin and Burks properties during 2 months of 1948. 

West Belt District. —E] Dorado Placer Mining Corp. operated a 
Northwest Diesel dragline excavator (with 2-cubic-yard bucket) and 
a Bodinson washing plant on the north fork of the American River 
from August 16 to November 20, 1948; 150,000 cubic yards of gravel 
washed yielded 939 ounces of gold and 103 ounces of silver. 


FRESNO COUNTY 


Friant District.—Gold and some silver was recovered in 1948 as 
Peg us from commercial sand and gravel operations by Pacific 
oast Aggregates, Inc., from its Rockfield plant. 
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HUMBOLDT COUNTY 


Orleans District.—The Pearch hydraulic mine was operated from 
«January 1 to June 1, 1948, by Pearch Mine. 


IMPERIAL COUNTY 


Cargo Muchacho District.—Holmestake Mining Co. worked the 
Padre and Madre mine during 1948, shipping gold ore to a smelter. 


INYO COUNTY 


Bishop Creek District.—The United States Vanadium Corp. pro- 
duced, by flotation, a copper concentrate containing a substantial 
quantity of silver and some gold as a byproduct from ore treated 
primarily for tungsten. | 

Cerro Gordo District.—Santa Rosa Mining Co., operating the Santa 
Rosa mine, and Louis Warnken, Jr., under lease agreement, workin 
the Santa Rosa dump together, snipped lead ore and dump materia 
(5,539 tons containing 93 ounces of gold, 21,678 ounces of silver, 
25,900 pounds of copper, and 541,100 pounds of lead) to smelters in 
1948. C. W. James operated the Old Timer mine from January to 
April 1948, shipping lead ore to a smelter. 

Coso District.—The Darwin group of mines (the largest producer 
of silver, lead, and zinc in the State) was operated by the Anaconda 
Copper Mining Co. throughout 1948. The 300-ton mill (enlarged 
from a 140-ton plant) was equipped to treat sulfide zinc-lead ore by 
differential flotation and has provisions for alteration with oxide treat- 
ment. The lead concentrate and zinc concentrate produced were 
shipped to smelters. In addition, lead ore was shipped direct to a 
smelter for treatment. Joe McCulley, operating the Empress group 
under lease and bond, shipped 136 tons of Ge er ore containing 2 
ounces of gold, 2,824 ounces of silver, 5,000 pounds of copper, 61,300 
pounds of lead, and 16,000 pounds of zinc to a smelter. L. D. Fore- 
man & Co. shipped to smelters silver ore, containing substantial 
quantities of lead, from the Custer, Lane-Eagle, and Last Chance 
mines. 

Modoc District.—Foreman & Skinner operated the Defense mine 
(third-largest producer of silver and lead in California) during 1948, 
shipping lead ore to a smelter. Finley & Vignich operated the Minni- 
etta mine from January 15 to December 31, 1948, and shipped lead 
ore (1,020 tons containing 5 ounces of gold, 5,086 ounces of silver, 
1,000 pounds of copper, and 256,800 pounds of lead) to smelters. Foss 
& Osborne shipped lead ore, containing values in gold, silver, and 
copper, to smelters from the Surprise mine in 1948. 

Resting Springs District.—AÀnaconda Copper Mining Co. worked 
the Shoshone group of mines (second-largest producer of silver and 
lead in the State) the entire year. Gold aver ore (including dump 
material) containing substantial quantities of lead and zinc and some 
copper was shipped direct to a smelter. Lead ore treated at the 
company 90-ton flotation mill yielded a lead concentrate (with some 
values in gold, silver, copper, and zinc), which was shipped to a 
smelter. 

Ubehebe District.—Ubehebe Mines, Inc., Ralph Liole, lessee, 
operated the Ubehebe mine during 1948 and shipped zinc-lead ore to a 
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smelter. George Lippincott worked the Lippincott mine in 1948 and 
shipped lead and zinc-lead ores to smelters. 


KERN COUNTY 


Mojave District.—Burton Bros., Inc., operated its cyanide mill on 
ore from the Cactus Queen, Tropico, and Trailer Wheel mines and, in 
addition, treated ores from other mines in the Mojave district (includ- 
ing the Standard, Whitmore, Hilltop, Elephant-Eagle, and Bob Tail) 
and outlying districts on a custom basis. 

Randsburg District.—Butte Lode Mining Co. operated the Butte 
Lode mine in 1948 and treated gold ore and old tailings by amalgama- 
tion and cyanidation in the company mill, which also handled small 
tonnages of custom ore from neighboring mines, including the Double 
13 (Milmax Mining Co.), G. B. (M. J. Edsall), and Minnesota (Harris 
Hall Quick). Hatton & Lamley operated the K. C. N. claim from 
January 1 to March 31, 1948; 212 tons of gold ore treated at the 
Butte Lode Mining Co. mill yielded 127 ounces of gold and 31 ounces 
ofsilver. Foley Bros., Inc., operated a dragline excavator and floating 
washing plant at Kern Placers from January 1 to August 7, 1948. 


LASSEN COUNTY 


Hayden Hill District.—The Lassen Eagle Co. operated the Hayden 
Hill mine from January 1 to August 25, 1948; 9,002 tons of dump ore 
cyanided at the company 25-ton plant and 1 ton of slag shipped to a 
smelter together yielded 105 ounces of gold and 92 ounces of silver. 


LOS ANGELES COUNTY 


San Gabriel District.—Consolidated Rock Products Co. recovered 
151 ounces of gold and 26 ounces of silver as byproducts of its com- 
mercial sand and gravel plant on the San Gabriel River. The Azusa 
Rock & Sand Co. similarly recovered 53 ounces of gold and 7 ounces 
of silver. 

MADERA COUNTY 


Raymond District.—Howell Bros. operated a suction dredge on the 
Chowchilla River from November 20 to December 31, 1948. 


MARIPOSA COUNTY 


East Belt District.—Schroeder Mines worked the Schroeder group 
throughout 1948; 52 tons of ore treated by amalgamation yielded 142 
ounces of gold and 19 ounces of silver. 

Hunter Valley District—Mount Gaines Mining Co. operated the 
Mount Gaines mine the entire vear and amalgamated 10,382 tons of 
gold ore, from which were recovered bullion (containing 2,883 ounces 
of gold and 879 ounces of silver) and 214 tons of flotation concentrate 
(including & small quantity of table concentrate) containing 2,092 
ounces of gold and 758 ounces of silver. Thurman & Wright operated 
Bo No. 3 (an electrically powered Bucyrus-Erie dragline excavator 
aud Bodinson floating washing plant) on Burns Creek from March 19 
to August 18, 1948. 
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Mother Lode District.—James H. Henry worked the Upper Bear 
Creek mine from April 26 to June 16, 1948, using Diesel dragline 
dredging equipment. Gold ore from a number of mines worked in 
the district during 1948 (including the Texas Gulch, Speciman, 
Malone, Lonesome Pine, French, and Diltz Oro Grande) was treated 
by amalgamation. 

MERCED COUNTY 


Chowchilla River District.—Midstate Equipment & Dredging Co. 
operated a dragline dredge on Mariposa Creek from January to July 
1948. 

Snelling District.—Merced Dredging Co. operated its dredge No. 1 
(decia powered and equipped with 60 9%-cubic-foot buckets) on 
the Merced River bottom % mile from Snelling throughout 1948. 
The Snelling Gold Dredging Co. operated its two Yuba-type, electric, 
bucket-line dredges (each with 7-cubic-foot buckets) the entire year. 


MODOC COUNTY 


Hi-Grade District.—Wellman M. Smith and J. H. Causten, lessee 
(deceased), worked the Moonlight mine during 1948 and shipped to 
a smelter 11 tons of gold ore which yielded 141 ounces of gold and 
73 ounces of silver. 


MONO COUNTY 


West Walker River District.—Topaz Lead-Silver Mines operated 
the Topaz Lead-Silver mine during January 1948; 7 tons of antimonial 
lead ore shipped to & smelter yielded 259 ounces of silver and 2,100 
pounds of lead. 


NEVADA COUNTY 


Grass Valley-Nevada City District.—The Idaho-Maryland Mines 
Corp. worked the New Brunswick-Idaho-Maryland property through- 
out 1948; 196,232 tons of ore treated by amalgamation, followed by 
cyanidation of concentrates, yielded 49,024 ounces of gold and 14,212 
ounces of silver. The Empire Star Mines Co., Ltd., operated the 
company 500-ton mill and cyanide plant the entire year treating ore 
from the Empire, North Star, and Pennsylvania mines at Grass Valley 
and the company properties at Browns Valley in Yuba County by 
amalgamation and cyanidation; concentrates from several neighboring 
mines also were treated at the plant. Other mines worked in the 
district included the Aetna, Baltic, Spring Hill, Gates-Stockton Hill, 
and Sugarloaf. 

North Bloomfield District.—Mellott & Mellott, lessees, hydraulicked 
the Waukashau mine from February 15 to June 15, 1948; 8,000 cubic 
yards of material washed yielded 88 ounces of gold and 8 ounces of 
silver. Landburg, Massera, and Swazey hydraulicked the Relief 
Hill mine 72 days of 1948 under lease from Western Gold Co. 

Washington District.—The Ancho Erie Mining Co. operated the 
Ancho and Erie groups throughout 1948. A substantial tonnage of 
gold ore was treated at the company 200-ton flotation mill and 6-ton 
cyanide plant. Tonopah Divide Mining Co. worked the Gaston 
mine from January 1 to October 25, 1948, amalgamating gold ore and 
shipping concentrate to & custom-cyanide mill for treatment. 
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PLACER COUNTY 


Auburn District.—Virginia Town Placer Mine operated a dragline 
dredge in Auburn Ravine from May to November 1948. 

Penryn District.—Mary Len Mine (a partnership) worked the Mary 
Len mine throughout 1948; 491 tons of ore amalgamated and a small 
quantity of concentrate cyanided at a custom mill together yielded 342 
ounces of gold and 604 ounces of silver. 


PLUMAS COUNTY 


La Porte District.—R. & M. Mining Co. operated a dragline dredge 
at the First Chance mine on Slate Creek from June to December 1948. 

Virgilia District. —Klau Mine, Inc., (R. S. Croxen, lessee) worked 
the Virgilia mine intermittently in 1948; 86 tons of ore amalgamated 
yielded 74 ounces of gold and 12 ounces of silver. 


SACRAMENTO COUNTY 


Cosumnes River District.—Thurman & Wright operated dredge No. 
4 (electrically powered, bucket-line, equipped with 86 6-cubic-foot 
buckets) 3 miles southeast of Sloughhouse from January 1 to Decem- 
ber 24, 1948. Mountain Gold vnu Co. worked the Van Veck 
property at Michigan Bar, using dragline dredging equipment, during 
9 months of 1948; 160,000 cubic yards of gravel washed yielded 655 
ounces of gold and 66 ounces of silver. The Cosumnes Gold Dredging 
Co. operated its bucket-line ud near Sloughhouse during 1948. 

Folsom District.—Capital Dredging Co. operate its Yuba electric 
bucket-line dredges No. 4 and No. 3 south of Folsom. Dredge No. 4 
was worked the entire year, and dredge No. 3, shut down since October 
14, 1942, operated from May 15 to December 31, 1948. Dredge No. 
4 of the Lancha Plana Gold Dredging Co. worked for 364 days of 
1948 on the American River 5 miles south of Folsom; the dredge has 
84 6-cubic-foot buckets. The General Dredging Co. operated its 
3-cubic-yard Diesel dragline excavator and electrically powered 
Bodinson floating washing plant on the south side of the American 
River intermittently during 1948. The Natomas Co., leading Cali- 
fornia gold producer in 1948, operated seven bucket-line dredges 
(six units the full year and one unit 2 months) in 1948 on property 
near the American River. The Fair Oaks Gravel Co. recovered as a 
byproduct of gravel-washing operations 144 ounces of gold and 11 
ounces of silver from 52,620 cubic yards of material handled. 


SAN BERNARDINO COUNTY 


Buckeye District.—Donald F. Love shipped gold ore containing 
substantial quantities of gold, silver, and copper from the Bagdad- 
Chase mine to a smelter during 1948. 

Clark Mountain District.—The Carbonate King Zinc mine was 
operated in 1948 by J. Q. Little under contract from the Crystal Cave 
Mining Co.; zinc ore containing some gold, silver, and lead was 
shipped to a smelter. Mohawk Mines, Inc., worked the Mohawk 
mine throughout the year; 1,951 tons of lead ore shipped to a smelter 
yielded 19 ounces of gold, 14,170 ounces of silver, 27,500 pounds of 
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copper, and 489,900 pounds of lead. Huston Mining Co. and the. 
Altana Corp., operating the Wilshire claim of the Mohawk group from 
April 1 to December 31, 1948, together shipped to smelters 1,087 tons 
of lead ore from which was recovered 7 ounces of gold, 3,447 ounces 
of silver, 6,200 pounds of copped, and 244,300 pounds of lead. 

Randsburg District.—Frank W. Royer operated the Kelly mine 
during 1948 and shipped gold-silver ore to smelters. Surcease Mining 
Co. recovered 158 ounces of gold and 24 ounces of silver from 125,686 
cubic yards of gravel, handled chiefly for scheelite, at the Spud Patch 
mine by dryland dredging throughout 1948. 


SAN JOAQUIN COUNTY 


Camanche District.—The Gold Hill Dredging Co., working on low 
benches along the Mokelumne River, o ated its Lower Camanche 
bucket-line died e (with 76 8%-cubic-foot buckets) from January 
through April il its Upper Camanche dredge (with 64 7 X-cubic-foot 
buckets) approximately 2 months of 1948. 


SHASTA COUNTY 


Cow Creek District.—The Coronado Copper & Zinc Co., second 
largest producer of zinc in the State, operated the Afterthought mine 
from October through December 1948. Zinc concentrate and zinc- 
lead-copper concentrate produced from the complex zinc ore milled 
at the company plant were shipped to smelters for treatment. 

Flat Creek District.—The Mountain Copper Co., Ltd., made final 
clean-up at the Iron Mountain mine cyanide plant which yielded gold 
and silver. Some gold, silver, and copper were recovered from 
smelting cinder derived from burning pyrites in sulfuric acid plants; 
the pyrites was produced at the Hornet-Richmond mine. 

Redding District.— The Thurman Gold Dredging Co. operated its 
bucket-line dredge (with 72 9-cubic-foot buckets) on Clear Creek 
throughout 1948. Roy S. Olson worked the Williamson property on 
Newton Creek, using dragline dredging equipment, from January 5 
to May 1, 1948. 

Shasta District.—The Lincoln Gold Dredging Co. operated its 
2-cubic-yard Diesel dragline excavator and floating washing plant 
on Clear Creek from January 1 to October 6, 1948; 338,733 cubic yards 
of gravel washed yielded 2,841 ounces of gold and 476 ounces of silver. 


SIERRA COUNTY 


Alleghany District.—The Original Sixteen to One Mine, Inc., 
operated its Original Sixteen to One mine throughout 1948, recoverin 
& substantial quantity of gold and some silver by amalgamation an 
from gold concentrate shipped to & smelter. 

Downieville District.—Best Mines Co. worked the Gold Point mine 
from January 1 to December 27, 1948, when its option was canceled. 
Gold and silver was produced from concentrate shipped to a smelter, 
&nd a small quenta of bullion was recovered by amalgamation of 
ore. Alfred L. Merritt operated the Brush Creek mine ın 1948 and 
treated a substantial tonnage of gold ore by amalgamation. 
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SISKIYOU COUNTY 


Callahan District.—Yuba Consolidated Gold Fields (Siskiyou unit 
operated its Callahan dredge (Yuba electric bucket-line, equipped 
with 72 9-cubic-foot buckets) throughout the year on Scott River. 

Deadwood District.— The French Gulch Dredging Co. operated 
its Washington Iron Works electric bucket-line dredge throughout 
1948; 1,227,632 cubic yards of gravel handled yielded 6,651 ounces of 
gold and 903 ounces of silver. 

Klamath River District.—Reeves Ranch Dredging Co. operated 
its bucket-line dredge (equipped with 68 4-cubic-foot buckets) on the 
Klamath River 1 mile east of Happy Camp from July 25 through 
December 1948. Scandia Mines operated a Diesel dragline dredze 
on Horse Creek during January 1948; 80,000 cubic yards of vel 
treated yielded 328 ounces of gold and 55 ounces of silver. iG 
Gold Dredging Co. operated its Johnson electric bucket-line dredge 
(with 67 6-cubic-foot buckets) in Seiad Valley from January 1 to 
September 1, 1948. 

Liberty District—Hydraulicking was carried on during 1948 at the 
Boulder Gulch group by Vest Mining Co. and Alfred W. Peeler and 
at the Joubert mine by Alex Markon, lessee. 

Scott Bar District. —R. B. McGinnis and the Quartz Hill Mining 
Co. worked the Quartz Hill open-pit mine sporadically in 1945. 
treating gold ore by amalgamation. 


STANISLAUS COUNTY 


La Grange District.—The La Grange Gold Dredging Co. operated 
its bucket-line dredge No. 4 (with 62 10-cubic-foot buckets) on the 
Tuolumne River bottom throughout 1948. 'The Tuolumne Gold 
Dredging Corp. operated its bucket-line dredge throughout the year; 
the dredge is equipped with 100 12-cubic-foot buckets. 


TRINITY COUNTY 


Coffee Creek District.—Arthur B. Ferl recovered 30 ounces of gold 
&nd 2 ounces of silver from 2,600 cubic yards of gravel handled be 
dragline dredging on Buckeye Creek during November 1948. 

Hayfork District.— The Thomas Kelly Co. worked the Kelly mine 
intermittently in 1948; gold and silver were recovered by amalgamat- 
ing the high-grade ore and from concentrate shipped to a smelter. 

Junction City District.— The Goldfield Consolidated Mines Co. 
hydraulicked the Northern California Mines Co. placer claims at 
Junction City throughout 1948. The Junction City Mining Co. 
operated its bucket-line dredge on the same property in 1948. 

Lewiston District.—Brown Bear Gold Mines, Inc., worked the 
Brown Bear mine during 1948, recovering & substantial quantity of 
gold and some silver from concentrate shipped to a smelter. 

Salyer District.— Thomson Divide Mining Co. operated the Long 
Bar mine, using dragline dredging equipment, in 1948. Salyer Syndi- 
cate hydraulicked the Swanson mine during the year and recovered a 
moderate quantity of gold and some silver. 
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Weaverville District.—Perry T. Bennett hydraulicked the Rex 
mine from January 4 to June 20, 1948; 7,000 cubic yards of gravel 
washed yielded 146 ounces of gold and 13 ounces ob silver. Other 
properties hydraulicked during the year included the Browns Creek 
(C. O. Arbuckle), Democrat Gulch (A. V. Tindell), and Dry Placer 
(Indian Creek Industries, Inc., and S. L. Kimball). 


TUOLUMNE COUNTY 


East Belt District.—Tapley € Tapley, lessees, worked the Ford 
Pocket mine throughout 1948 and recovered 169 ounces of gold and 
9 ounces of silver, reducing the ore by hand mortar. Gibson & Keenan 
operated the Hidden Treasure mine from January 4 to December 30, 
1948; a small tonnage of ore amalgamated and approximately 1 ton 
of tailing shipped to a smelter together yielded 342 ounces of gold 
and 81 ounces of silver. Several other lode mines (mostly pocket 
mines) were worked on a small scale during 1948, including the 
Eureka, Fidelity, Golden Star, Indian Girl, Lucky Strike, and Wind 
Wheel; most of the gold from each property was recovered by 
amalgamation. 

Mother Lode District.—Louis Warnken, Jr., worked the Eagle- 
Shawmut mill tailings during 1948, recovering gold and silver from 
material shipped to a smelter. Transierra Gold Mining Co. operated 
the North Star-Laura mine and Mohawk claim the first 6 months of 
1948; flotation concentrate was shipped to a smelter. 


YUBA COUNTY 


Camptonville District.—J. E. Clark, lessee, operated a dragline 
dredge on Willow Creek during 4 months of 1948; 5,000 cubic yards 
of gravel washed yielded 46 ounces of gold and 9 ounces of silver. 

Smartville District.—Rose Bar Development Co. hydraulicked the 
Blue Point mine from July 1 to December 31, 1948. 

Yuba River District.—Yuba Consolidated Gold Fields (Yuba unit) 
operated dredges Nos. 14, 15, 17, 19, and 20 in the Yuba River Basin 
throughout 1948. The dredges are of the Yuba type, electrically 
operated, and had the following number and capacity of buckets: 
Two with 100 18-cubic-foot buckets; 1 with 87 18-cubic-foot buckets; 
E ks 126 18-cubic-foot buckets; and 1 with 135 18-cubic-foot 

uckets. 
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GENERAL SUMMARY 


NDER stimulus of the highest yearly average price on record 
for lead and the second highest for zinc, the Colorado output 
of these metals rose sharply in 1948. "The value of the lead 
output was higher than in any previous year and exceeded that of 
old for the first time since 1891. The value of the zinc was the 
ighest since 1917. "There were large increases in production of lead 
&nd zinc in Summit and San Miguel Counties and smaller increases 
in most of the other producing counties. The State output of gold 
decreased, owing mainly to lower output from lode mines in the 
moe Creek, Animas, and Sneffels districts and placer mines in 
Park County, which more than offset substantial increases in Lake, 
Eagle, and č ear Creek Counties. Silver production was the highest 
since 1942 but was still only slightly more than half the annual average 
for the 10-year period, 1932-41. The copper output, largely a by- 
product or accessory product of the mining of other metals, increased 
7 percent over 1947. The total value of the 1948 output of the five 
metals was $30,155,337—a 26-percent increase over 1947 and the 
highest since 1918. | 
All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 
The value of the metal production herein reported has been cal- 
culated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1944-48 


Gold ! (per [Silver 3 (per| Copper ? Zinc? ( 
Year fine ounce) | fine ounce) (per pound) pound) 
TU A sees $35. 00 $0. 711+ $0. 114 
Ne dee 35. 00 711+ . 115 
AMO. ico A espada weis 35. 00 122 
lr EE 35. 00 905 12 
A A E 35. 00 905+ 13 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67+ ($20.671835) per fine ounce. 

2 Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 
1947: $0.905; 1948: $0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: Price includes 
bonus payments by Otice of Metals Reserve for overquota production. 
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Colorado ranked second among the States in total production of 
both gold and silver from the time of first recorded output through 
1948; California ranked first in gold and Montana first in silver. 


Mine production of gold, silver, copper, lead, and zinc in Colorado, 1944-48, and 
total, 1858-1948, in terms of recovered metala 


Mines producing 


Ore sold or Gold (lode and placer) | Silver (lode and placer) 


Year 


treate 
Lode | Placer |(Bort tons)| Fine ounces! Value |Fine ounces| Value 


EE | rein A  qE E _05 QA A | 


—— o o E eee | rere nS a 
Kl tr. | tn  _ 


$9, 109, 740 | $17, 724, 473 
8, 227, 790 16, 676, 521 
8, 819, 868 19, 903, 509 
9, 376, 290 23, 868, 179 

12, 013, 624 90, 155, 337 


—_— n 
224, 650, 302 |1, 990, 956, 230 


1 Figure not available. 


Gold.—The mine production of gold in Colorado was: 154,802 fine 
ounces in 1948 compared with 168,279 in 1947. The output in 1948 
came largely from the Cripple Creek, Upper San Miguel, California 
(Leadville), Animas, and Fairplay districts. Dry gold and silver ores 
yielded 66 percent of the State total gold, placers 9 percent, zinc-lead 
ore 15 percent, and other classes of ore 10 percent. The leading 
gold-producing properties, in order of rank, were: The Smuggler Union 

oup (Telluride Mines, Inc.) at Telluride; Cresson mine at Cripple 

reek; United Gold Mines Co. Portland-Vindicator group, Cripple 
Creek; Resurrection Mining Co. group at Leadville; and Golden Cycle 
Corp. Ájax mine, Cripple Creek. 

Silver.—Colorado mines produced 3,011,011 fine ounces of silver in 
1948—an increase of 453,358 ounces over 1947. "The yearly average 
output during the five prewar years 1937-41 was 7,940,336 ounces. 
In 1948 dry gold and silver ores yielded 41 percent of the State total 
silver, zinc-lead ore 33 percent, lead ore 6 percent, and other classes 
of base-metal ores and placers 20 percent. The leading producers of 
silver were the Eagle mine at Gilman; Idarado Mining Co. Treasury 
Tunnel-Black Bear group, San Miguel County; Shenandoah-Dives 
group near Silverton; Emperius group &t Creede; and Kokomo unit 
of the American Smelting & Refining Co., Summit County. 
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Gold and silver produced at placer mines in Colorado, 1944-48, in fine ounces 
in terms of recovered metals 


Gravel mechanically handled 


ud. $ Hydrauli Total 
an ydraulic O 
Year methods ! E Dragline Bucket-line 
plants 3 dredges dredges 

Gold | Silver | Gold | Silver | Gold | Silver | Gold | Silvor | Gold | Silver | Gold | Silver 
1944..... .. 65 8 28 8 249 A a OMEN. o miele 343 en 
Eo ON 147 ab 49 11 409 TA PA da 7,298 | 1,277 | 7,901 1. 395 
1946... ..... 89 Io isses Ges 1, 047 169 (3) T 319,036 | 33,514 | 20,172 | 3,6% 
MEN 243 eg Seeler) ` 9130 156 (3) Y {316,409 | 33, 243 | 17,573 | 3,451 
1948. ....... 106 AEN BEE A 662 103 (3) (3) 312,479 | 32, 88A | 13, 27 2, 812 


1 Includes a]! operations in which hand labor is principal factor in delivoring gravel to sluices, long toms. 
dip boxes, pans, rockers, dry washers, etc. b. 
Includes all pass operations using power excavator'and washing plant, both on dry land; whon washing 
piant is movable, outfit is termed “'dry-land dredge.” 
3 Production by drarline dredges included with that by bucket-line dredges; Bureau of Mines not at 
liberty to publish separately. 


Copper.—The Colorado output of copper in 1948 was recovered 
largely as a byproduct or accessory product of the mining of lead, zinc, 
and precious metals; the quantity recovered was 2,298 short tons 
compared with 2,150 tons in 1947. Only 8 percent of the State total 
was derived from copper ore. The only substantial producer of 
copper in the State was the Idarado Mining Co., which makes a copper 
concentrate from its complex gold-silver-copper-lead-zinc ore mined 
in San Miguel County. 


MILLIONS OF DOLLARS 


FICURE 1.— Value of mine production of gold, silver, lead, and zinc and total value of gold, silver, copper, 
o and zinc in Colorado, 1870-1948. The value of copper has been less than $2,000,000 annually, except 
& few years. 


Lead.—The price of lead, which was 15 cents a pound (New York) 
January 1, 1948, advanced to 17.5 cents April 5, to 19.5 cents July 
28, and to 21.5 cents November 1. Each advance set & new high price 
record. With the assistance of high market prices, the State output 
of recoverable lead rose to 25,143 short tons Ee: since 1928) from 
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18,696 tons in 1947. Production in Summit County increased 197 
percent over 1947 and represented 19 percent of the State total. 
Other large producing counties included Lake (19 percent), San 
Miguel (15 percent), San Juan (12 percent), and Dolores (10 percent). 
Zinc-lead ore yielded 63 percent of the State total lead; dry gold and 
silver ores 15 percent; lead, lead-copper, and zinc-lead-copper ores 17 
percent; and copper and zinc ores 5 percent. The larger lead-pro- 
ducing mines, in order of rank, were: American Smelting & Refining 
Co. Kokomo unit; Resurrection group at Leadville; Rico Argentine at 
Rico; Smuggler Union group at Telluride; and Callahan Zinc-Lead Co. 
Akron-Erie group, White Pine. 

Zinc.—During 1948 the market price of zinc rose by stages from 
10.5 cents a pound (East St. Louis) January 1 to 17.5 cents November 
13 and averaged 13.3 cents; in 1947 the average price (including 
Federal premiums paid to mine operators until June 30) was 12.1 
cents. The advances in price stimulated production, and the State 
output of zinc increased from 38,745 short tons in 1947 to 45,164 tons 
in 1948. The principal producing counties, in order of output, were 
Eagle, Summit, Lake, San Miguel, Dolores, Gunnison, San Juan, and 
Ouray. Zinc and zinc-lead ores yielded 91 percent of the State total 
zinc. The leading zinc-producing mines, in order of rank, were: 
Eagle mine at Red Cliff, American Smelting & Refining Co. Kokomo 
unit, Resurrection group at Leadville, Rico Argentine group at Rico, 
and Idarado Mining Co. Treasury Tunnel-Black Bear group, San 
Miguel County. 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Colorado in 1948 by 
counties, in terms of recovered metals 


Mines producing | Gold (lode and placer) | Silver (lode and placer) 


County 
Lode Fine ounces| Value 

Adams EN AN A AA 75 $68 
Houlderz..22..- x6 eR Un IT ENEE 21, 232 19, 216 
Lët A EE 8 1, 243 1,125 
Clear Creek.. .................... 32 127,162 115,088 
Cuslet us Bocce Dari iR EE NK DEE é 9,047 8, 188 
belle EE 5 AAA 132, 312 119, 749 
DOUEIAS AA A A 3 105 AAA et asas 
A E vh ss < 2 A 416, 032 376, 530 
Fremont. TM x D RE 1 385 1,074 972 
UD sn ci 6 716 648 
GUNNISON IA cesa e rE RE RR LE EE 78, 863 71,375 
Hinsdale.......................... AAA E EE 284 257 
Jefferaon. -0-20-00 1 63 57 
y A A Ei sd 29 214, 450 194, 088 
A A memi Y EES 537 486 
Afineral. AA succ 6 |.......... 297, 926 269, 638 

Montrose.............. -. LLL c L|. LLL ---.. 2 
A A ccs 18 EE 172,713 158, 314 
Park A A n E Ea 11 7, 867 7,120 
Plis eame Eie ew aZup ES D I-in2ilcict 35, 618 32. 236 
Saguache......................... 10 [ic enis 19, 473 17, 624 
San Juan, 30. ds doro rs 542, 490 490, 981 
Ran Miguel....................... 8 582, 266 526, 980 
BUM Mitosis e ad iba 31 344, 427 311,724 
UU AAA 2B E ei 5, 139 4, 651 
Total: 1948. ...............- 271 x 2 5, 418,070 3,011,011 2, 725, 117 
bt AAA 290 ; 5,889,765 | 2,557,653 2, 314, 676 


883326—50——92 
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Mine production of gold, silver, 'copper, lead, and zinc in Colorado in 1948 by 
counties, in terms of recovered metals— Continued 


Copper 
County 
Short 
tons Value 
Boulder.................. 4 $1, 736 
nM ERES ees 
Clear Creek.............. 13 
A AE AAA A 
Dolores. ................. 74 82, 116 
DEDANS NM ee eec) rcu EA ERN ee ONE 
A E TL 222 
Fremont................. 18 
Gilpin................... enm] WE 
Gunnison................ 13 
Hinsdale................- 1 
Jeflerson................. 3 
A NN NOE 104 45, 136 
LO WAT EE EEGEN EE 
Jneral 18 
LE IA IA AA AA CEPAS IN HESE EE 
OUPSY AAA 167 72,478 
Pürk.... a occas 1 
PUK A A AAA 
Beeusache 9 
Ban Juan................- 141 ` 91 
San Miguel.............. 1,269 | 550, 
Bummit.................. 23, 
Teller... EEN, A GE, A EE, ec acces 
Total: 1048 2,298 | 997,332 12,013, 624 
947......... 2,150 | 903,000 18,696 | 5,384,448 38,745 | 9,376,290 | 23,855,179 


Mine production of gold, silver, copper, lead, and zinc in Colorado in 1948, by 
months, and in terms of recovered metals 


Ll El || c con end 


"EE: 
3928 


Porron 
ERES 
BE 


e 
o 
Jess: 


3, 011, 011 
2, 557, 653 


BE | go papo go pa o go papa ya pope 
$ 


$5 


Se 
ka = 
ES 


MINING INDUSTRY 


New activity in mining and exploration in Colorado in 1948 centered 
mainly in the districts producing base metals along with gold and 
silver. Interest in straight gold mining waned because of the high 
cost of labor and materials compared with the fixed price of gold. The 

uantity of gold ore mined, including that from dumps in the Cripple 
Greek istrict, decreased from 804,673 tons in 1947 to 430,178 tons 
in 1948. The total for other classes of ore increased from 740,021 tons 
in 1947 to 1,007,941 tons in 1948. Individual mines averaging more 
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than 500 tons of ore daily (6 days & week) comprised the Smuggler 
Union, Shenandosh-Dives, and Eagle mine groups. Placer gravel 
washed (excluding minor quantities handled at small operations for 
which figures were not reported) totaled 4,560,000 cubic yards, a 17- 
percent decrease from 1947. 

The Bureau of Mines and Geological Survey continued to investigate 
sources of strategic minerals. 'The work done on copper, lead, and 
zinc included exploratory driling in the Aspen (Pitkin County), 
Monarch (Chaffee County), and Kokomo (Summit County) districts; 
road work preparatory to drilling in the Ross Basin area (San Juan 
County); field examinations in these and other counties; and metallur- 


gical tests. 
ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore sold or treated in Colorado in 1948, with content in terms of recovered metals 


Mines Gold Silver 
Ore (short Copper Lead Zino 
Roure produci tons) (sde a | esu | (Pounds) | (pounds) | (pounds) 
Dry gold ore. .............-.- 70 | 430,178 | 85, 769 190, 704 166, 620 | 3,848,190 | 1, 887, 550 
Dry gold-silver ore........... 8| 215,023 | 16, 829 605, 048 404, 814 | 2, 587, 265 614, 145 
Dry silver ore...............- 22 38, 842 365 424, 982 37, 223 988, 130 173, 272 
Total ......-....-------- 100 | 684,043 | 102, 963 | 1, 220, 734 608, 657 | 7,423,585 | 2,674, 067 
Cop ÜIS.-. co A es A 5, 831 538 123, 8 364, 748 36, 107 
EE ee 73 69, 601 2, 467 181, 857 73, 257 | 4,673, 081 241, 214 
Lead-copper ore.............. 2 1 1, T81 APO 
Zinc ore.........-..----.----- 14 | 168,365 1, 948 131, 800 79,108 | 2, 453, 090 
Zinc-lead oe 74 | 363,179 977 988, 184 992, 445 | 31,772, 322 | 47,316, 042 
Zino-leasd-copper ore.......... 5 147, 085 10, 661 361,061 | 2,475,876 | 3,925,034 | 5, 209, 9 
Total AA 171 | 754,076 | 38,592 | 1, 787, 465 | 3, 987, 343 | 42, 862, 415 | 87, 653, 033 
Total lode mines. ...... 1271 |1, 438, 119 , 555 | 3,008, 199 | 4, 596, 000 | 50, 286, 000 | 90, 328, 000 
P A —— 23 |.......... 13, 247 2,817 AAA A A 
Total: 1948............- 294 |1, 438, 119 | 154, 802 | 3,011,011 | 4, 596,000 | 50, 286, 000 | 90, 328, 000 
1%7..........--- 323 |1, 544, 694 | 168, 279 | 2, 557, 653 | 4,300,000 | 37, 392,000 | 77, 490, 000 


1 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 


METALLURGIC INDUSTRY 


Thirty-seven mills, with daily capacities ranging from 25 to 1,500 
tons and averaging 200 tons, operated in Colorado all or part of 1948 
on ores of gold, silver, copper, lead, and zinc. Ore treated in these 
mills totaled 1,416,321 tons, mostly complex ores treated by flotation 
to produce a lead and a zinc concentrate and in some mills a copper or 
an iron concentrate also, all carrying gold and silver. Some Colorado 
ore was milled in Utah. A number of the Colorado mills used supple- 
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mentary gravity concentration, including small jigs in the ball mill- 
classifier circuit, to recover gold for amalgamation and shipment 
direct to the mint. The Camp Bird mill (Ouray County) continued 
to amalgamate ore on plates before flotation. The 1,500-ton Golden 
Cycle custom mill, handling largely Cripple Creek sulfotelluride gold 
ore, treated average-grade crude ore by the roast-amalgamation- 
cyanidation process and flotation concentrates produced from low- 
grade ore. 

Because in the early days of mining a large proportion of the ore 
was treated in straight amalgamation or amalgamation-cyanida tion 
mills, reports of this series in Mineral Resources and Minerals Y ear- 
book from 1909 through 1947 contained tables showing ore treated in 
these mills separate from that treated in straight concentrating mills. 
As amalgamation and cyanidation mills now generally have con- 
centrating equipment and many concentrating mills recover part of 
the gold by amalgamating high-grade jig concentrates, the distinctive 
features of the two types of mills have largely disappeared. There- 
fore, beginning with 1948, a consolidated table showing production 
of metals from all mills has replaced the separate tables giving output 
by types of mills. 

The Arkansas Valley smelter at Leadville purchases most of the 
State gold-silver and lead concentrates and silver, lead-copper, and 
lead ores shipped to smelters. The Golden Cycle mill at Colorado 
Springs offered a market for gold ores shipped for treatment. This 
mill is to be dismantled in 1949 and a new mill built in the Cripple 
Creek district. Smelters and custom mills in the Salt Lake Valley, 
Utah, are important as a market for Colorado zinc-lead ores and 
concentrates. Amarillo and Dumas, Tex.; Depue, Ill.; Palmerton, 
Pa.; and Anaconda and Great Falls, Mont., offer markets for zinc 
concentrates. 


Mine production of metals in Colorado in 1948, by methods of recovery, in terms 
of recovered metals 


Material Gold 


Method of recovery treated (fine (fine Lead Zinc 


(pounds) | (pounds) 


m etta || eee | ona epee | me eegen 


Ore and concentrates amalgamated !.| 208, 277 33, 665 10. br Ar E, D, ees ds 
Sands and slimes cvanilde 229, 074 41, 087 067: 2 SDN pe AAC 


Concentrates smelted............... 168, 025 62, 492 | 2, 534, 908 47,721,254 | 89,969. 765 
Ore smelted. ....................... 21, 798 4,311 457, 828 2, 504, 746 355, 235 
A DRM CREE RC TEE 13, 247 2 912: E AA EE 
Total: 1048 0 ld 154, 802 | 3,011, 011 50, 286, 000 90, 328. 000 
E, E 168, 279 | 2, 557, 653 37, 392, 000 77, 490, 000 

1 Includes estimates for gold jig concentrates amalgamated at some mills, for which complete data are 


not available. 
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Mine production of metals from Colorado ore milled in 1948, in terms of recovered 


metals 
drei cred in Concentrates smelted and recovered metal 
Con- 
cen- 


Gold | Silver | trates | Gold Silver 
(fine (fine pro- (fine (fine 
ounces)| ounces)| duced | ounces); ounces) 
(short 
tons) 


Copper | Lead Zinc 
(pounds)| (pounds) | (pounds) 


BY COUNTIES 


Boulder.............. 6, 801 
Chaflee.............. 1 

Clear Creek.......... 30, 970 
Custera... oaan 75 

Dolores. ............. 34, 782 
Eagle... anaana 151, 656 
Fremont 3, 050 
Gilpin... 399 
Gunnison............ 18, 680 
Hinsdale............. 1 
Jefferson............. 80 
Lake................. 158, 658 
Mineral.............. 27,71 

Ourag, oann 44, 347 
Park EE 2, 082 
Pitkin: EE 5, 107 
Saguache............ 3, 111 
San Juan............ 225, 417 
San Miguel.......... 358, 306 
Summit............. 118, 531 
'Leller. c ooo 225, 749 


1, 292 472 240 54| 20,361]  7,757| 182,332 .......... 
(PERES CENE IS IB sea e 889 2, 000 
1, 687 478| 2,823; 1,902, 124,653|  24,573| 1,443,685| 566,000 
EE VE 11 ,764].........| 62,812} 82,000 
Ge 10, 045 95| 125, 467| 145, 294| 4, 492, 465| 6, 360, 000 
Ee 39, 123 350| 108, 134 , 000| 2, 148, 588/32, 710, 000 
RER Peet ate 227 10 918| 35,893 8,110| | 117,000 
es 33 327........- 1, 979 2, 000 
lisa 6, 959 111} 78,682|  26,000| 3, 589, 192| 3, 982, 000 
PA MR OR MEE T OS 243| — 1,924 , 693 2, 000 
15 4 63| Gm, 


12 585 375 569 3, UR)... 39,322, 280,000 
| eer 327 1) 34,015) ........ 167, 617 52, 468 
sense lesse riu 1, 273 58, 16,757 6,065; 625,163; 482,000 


11,156| ^ 5,215| 31,512| 28,432, 576, 86612, 537, 464| 7, 779, 259. 6,972, 000 
1| 31,926| 2,502 327, 528| 108,347| 9,324, 293|21, 222, 000 


— | — | ——— n — | € | ——— Å ——————MM— | M À—— 


Total: 1048. .... 1, 416, 321 
1947 . ...11, 507, 729 


Dry gold............. 429, 918 
Dry gold-silver...... 212, 661 
Dry sllver........... 37,571 
Copper. 177 

Geet 58, 404 
LID io 168, 365, 
Zinc-lead............| 362,140 
Zinc-lead-copper..... 147, 085 


Total 1948... .. 1, 416, 321 


74,752, 15,463| 168,025 62, 492 2, 534, 908 4, 137, 078 47, 721, 254/89, 969, 765 
80, 969} 16,315; 146, 366! 66, manly 188, EE 412, x 35, 436, xdi , 399, 865 


BY CLASSES OF ORE TREATED 
| 


| 

63,481! 10,023| 18,525| 21,928 180,099 166, 135' 3, 845, oo! 1, 887, 550 
12 685) 5,065, 14,355. 418,992 342, 814) 2, 532, 333|— 614, 145 
MEX PES 2, 606 264! 374,080 35,327;  917,007| 173,272 
i EE 34 4 223 13,480 215 262 
212 108 3,977 1, 469 95,149,  51,931| 2, 496, 839 241, 214 
ee ax eem 42,129,  1,948| 131,800} 79,108, 2, 453, 090/34, 885, 593 
6,547| 3,380! 82,487! 16,333| 974,862 972, 407/31, 551, 067/46, 957, 807 
4,500} 1,367| 13,202! 6,161; 359, 694 2, 475, 876| 3, 925, 034 5, 209, 922 


| — — >>> i 
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Mine production of metals from Colorado ore milled in 1948, in terms of recovered 
metals—Continued 


Concentrates smelted and recovered metal 


trates Gold Silver 

Copper Lead Zine 
roduced| (fine (Ane 
E short ounces) | ounces) (pounds) | (pounds) (pounds) 


BY CLASSES OF CONCENTRATES BMELTED 


Dry gold..................................| 66| 0190 1188]..........]| ZE .0aea--- 
Dry slvér.....ilewessseswaseswessmense]o. = | H 2OL220L.———4 «ABS AAA 
EEN 
A A dae Ma mE EE 
Pl 
Ria ei RE 
Total to copper and lead plants. .... 2, 311, 502 
VAT UDINE IOS 195, 508 
A eee ce lcs e rere 27, 898 4, 424, 119 
Total to zinc plants................. 223, 406| 606, 985| 2,039, 547/89, 710, 381 


At 62, 492| 2, 534, 908| 4, 137, 078/47, 721, 254|89, 969, 765 


1 From zinc-lead, lead, silver, and gold-silver ores. 


Gross metal content of concentrates produced from ores mined in Colorado in 
1948, by classes of concentrates smelted 


Gross metal content 


Class of concentrates 


Lcd o | ee | ns | ar ai. 


Dlants2ocscsies esse ssedee E 47, 677, 891 
Zim ae cue ol SUE Te 
Total to zinc plants........... 3, 039, 422 | 100,035, 983 
Total: 1948. .................- 50, 717, 313 | 106, 240, 964 


E accessisse re res 46, 37, 406, 872 


1 From zinc-lead, lead, silver, and gold-silver ores. 
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Gross metal content of Colorado crude ore shipped to smelters in 1948, by classes 


of ore 
Gross metal content 
Class of reds 
ore s 
tons) Ge ri Copper o 

ounces) | ounces (pounds)| (pounds) | (pounds) 

Dry gold ore...........................- 200 360 931 970 |.........- 
Dry gold-silver oe 2, 362 2,432 | 185, 471 77, 510 57,221 WEE 
Dry silver oe eee 1, 271 101 50, 893 3, 982 74,921 16, 829 
Copper n. SE 5, 654 534 | 123,654 | 378,016 53,862 |.......... 
y A DERE 11, 197 786 86, 600 27,991 | 2,200,046 28, 326 
Lead-copper oe 15 1 686 2, 297 2,897 |.......... 
Total to co and lead plants... 20, 759 4,214 | 447,886 | 490,727 | 2,460, 917 45, 155 
Zinc-lead ore to zinc plants.............. 1, 039 97 9, 942 23, 574 225, 94, 994 
Total: 1948. .................-..-- 21, 708 4,311 457,828 | 514,301 2, 685, 998 640, 149 

eet Ve a 36, 965 3,286 | 349,145 [1,006, 654 | 2,052, 684 153, 315 


Mine production of metals from Colorado crude ore shipped to smelters in 1948, 
in terms of recovered metals 


Ore Gold Silver 
Copper Lead Zinc 
ho 
Say n Recht (pounds) | (pounds) | (pounds) 
BY COUNTIES 
pa laut EEN 60 31 309 243 3,668 |.......... 
A A DEN AIC CH PORE US 362 133 1, 205 |.......... 99, 111 |.......... 
Clear Creek............-2-2-. 2222. 145 53 2, 030 1,427 54,315 |.......... 
EL cte AA eu see 315 5 4283 |....--..--- 55, 188 |.......... 
DO ici ii 560 13 6, 845 2, 706 367,535 |...._...... 
por T2 A A A REN 7, 931 2,948 | 307,898 | 408, 000 91, 412 |.......... 
Fremont.....................---.--...-- 69 1 156 107 5, 890 9, 000 
E EE 33 19 381 |-....0.--- 10,021 |.......... 
CC O 14 44 181 [ossia 4,808 |.........- 
Hifnsdale..............................-- (E uc 41 66 4,307 |... 
¿27 A agigc cea sou woes 5, 954 442 20, 127 57 621, 128 |_......... 
La Plis e daa 44 176 al PR 2000 |.......... 
E E CY 895 17 32, 349 1, 896 60, 932 |_......... 
N AP A A AO ees ees 544 8 5, 625 154 278, 605 |.........- 
Park EEN 337 39 2, 686 2, 000 64, 678 |.........- 
AER AAA won ae aael 210 8 1,603 EE 50, 383 7, 532 
Bagogche LL LLL e 2 2, 716 11, 935 86,837 |.......... 
Ben Juan............................... 2, 969 163 51, 694 28, 142 560, 480 341, 703 
Ben EN E Geer 58 176 536 4,741 |.......... 
Bommit. 222.22 1, 070 151 16, 896 1, 653 193, 707 |.......... 
Total: 105 ..... LL... 21, 798 4,311 | 457,828 | 458,922 | 2, 564, 746 358, 235 
AA A A 965 3,286 | 349,145 | 887,383 | 1,955, 621 90, 135 
BY CLASSES OF ORE 
Dry gold oe 222 ee 260 360 485 2521 |... 
Dry gold-silver ore...................... 2, 362 2,432 | 185,471 62, 000 54,932 |.......... 
Dry silver ore........................... 1, 271 101 50, 893 1, 896 71, 123. |.......... 
Cop Co o - eebe ee 5, 534 123, 654 | 351, 268 35, 892 |.......... 
Lead ore Kee ee 11, 197 786 600 21,326 | 2,176, 242 |.......... 
Lead-copper oe. 1 1, 909 2, 781 |.......... 
Total to and lead plants... 20, 759 4,214 | 447,886 | 438,884 | 2,343,491 |.......... 
Zinc-lead ore to dee pantg 1, 039 9,942| 20, 221, 358, 235 
Total 1948......................-.- 21, 798 4,311 | 457,828 | 458,922 | 2, 564, 746 358, 235 
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REVIEW BY COUNTIES AND DISTRICTS 
ADAMS COUNTY 


In 1948 gold and silver were recovered by Kerkling & Slensker as 
byproducts from the Brannan Sand & Gravel Co. washing plants Nos. 
8 and 10 and the Superior Sand & Gravel Co. pit, all on gravel bars 
of Clear Creek northwest of Denver. 


BOULDER COUNTY 


Central (Jamestown) District.—A car of high-grade gold ore from 
the John Jay-Last Chance group and a ton of gold ore from the 
Kicking Horse mine were shipped to the Golden Cycle mill at Colorado 
Springs. Harrison S. Cobb shipped several cars of gold-silver ore 
from an old millsite. The Ozark-Mahoning Co. mill at Jamestown 
recovered lead-silver-gold-copper concentrates as & byproduct in the 
beneficiation of fluorspar. 

Gold Hill District.—Shippers of ore to the Golden Cycle mill in 1948 
included Harrison S. Cobb (Ingram mine), James Pastore (American), 
Henna Mines, Inc. (Cash), Fred Magor (Great Britain), and Ross L. 
Benson (Parker No. 1). 

Grand Island District.— The Consolidated Caribou Silver Mines, 
Inc., continued developing the Caribou mine and milled several 
thousand tons of dump ore for testing. "The mill product was silver- 
lead-gold concentrates, shipped to the Leadville smelter. In Decem- 
ber the company &nnounced that & vein containing pitchblende was 
encountered on the bottom or 1,040-foot level of the mine. The Red 
Wing and Straight Flush claims produced some silver-lead ore. 

Magnolia District.—A 3-ton lot of gold ore was shipped from the 
Keystone mine in 1948. 

Sugar Loaf District.—Gold ore was shipped from the Melvina, 
Poorman, and Wood Mountain mines to the Golden Cycle mill. 


CHAFFEE COUNTY 


Chalk Creek District.—Small tonnages of lead-silver-zinc ore were 
shipped from the Stonewall group and Polly No. 4 claim. 

Granite District.—The Gold Basin placer was operated by the Good 
Hope Mining Co., Ltd., from June 1 to September 23; the equipment 
used included & power shovel, bulldozer, and sluices. 

Monarch District. —S. E. & W. E. Burleson continued development 
at the Garfield mine and shipped 292 tons of ore containing 133 ounces 
of gold, 864 ounces of silver, 86,563 pounds of lead, 11,854 pounds of 
zinc, and 317 pounds of copper. The Lilly and Fraction mines were 
worked under lease by C. C. Carathers part of 1948 and yielded lead- 
silver ore. Some ore was shipped from the Neglected claim and 
another property. 

CLEAR CREEK COUNTY 


Alice District.—Lombard Mines, Inc., operated the Lombard mine 
and 100-ton flotation mill most of 1948. The mill product was gold- 
silver-lead-copper concentrates, shipped to the Leadville smelter. 
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Argentine District—The Grizzly Gulch mine, operated by the 
Lupton Mining Co. throughout 1948, was the principal producer of 
lead in Clear Creek County. The ore, which also carries gold, silver, 
zinc, and copper, was treated in the company mill near Georgetown. 
Some ore was shipped from the Hamill Tunnel, and some development 
was done on the Stephens group. 

Cascade District.—Ore was shipped from the Tyone prospect and 
the Kitty Emmet mine in 1948. 

Dailey and Atlantic District.—A truckload of silver-lead ore was 
shipped from the Doctor Lode. 

Empire District.— The Conqueror mine, operated by Chas. T. 
Worthington from January 1 to April 6, 1948, shipped 650 tons of 

old-silver ore to a custom mill. Other small producers were the 
Gold Fissure and Minnesota groups. 

Griffith District.—The Smuggler mine (C. O. Parker, agent) operated 
throughout 1948 and was again the principal silver producer in Clear 
Creek County, as well as & substantial producer of lead and zinc. 
The ore was treated in the nearby Silver Leaf mill. The old Terrible- 
Dunderberg group, under rehabilitation and development since 1945, 
was De in steady operation in August 1948 by Gold Mines Consoli- 
dated, Inc. The ore, containing silver, lead, and zinc as the prin- 
cipal metals, was concentrated in the Silver Spruce mill at Idaho 
Springs. Small lots of direct-smelting ore were shipped from the 
Anglo Saxon, Capital Prize, and Teagarden groups. Some ore from 
the Zero dump was treated in the John A. Smith mill. 

Idaho Springs District.—The Dixie mine of LeRoy Giles € Co. was 
again the leading gold producer in Clear Creek County. During 1948 
the company acquired and remodeled the Idaho Springs custom mill 
(renamed the Dixie mill) on Clear Creek east of Idaho Springs. An 
unusually rich pocket of ore encountered during the year raised the 
output above that in 1947. The Franklin Mining Co., operating the 
Mary F.-Oro Fino-Franklin group, shipped 2,483 tons of lead-zinc- 
silver-gold ore to custom mills. Other small producers included the 
Consolidated Park, Lexington, and Oregon mines and the Williams 
dump. Colorado Minerals, Inc., reopened the Black Eagle mine and 
mill late in the year. Arthur Portenier operated the Clear Creek- 
Gilpin mill part of the year, mostly on custom ore. 

Montana District.—Shipments in 1948 included several lots of ore 
from the Bellevue-Hudson mine, small lots of concentrates from the 
Red Elephant property, and clean-up material from the Joe Reynolds 


mine. 

Trail Creek District.—The Harrison-Croesus Mining Co. continued 
to operate the Ben Harrison mine until May 15, 1948. The ore pro- 
duced was shipped to custom mills at Leadville. The Victoria Min- 
ing Co. worked most of 1948 on reconditioning the Victor Lode group 
but also mined and shipped 730 tons of lead-silver-gold-copper ore. 


CUSTER COUNTY 


Hardscrabble District.—Output from this district in 1948 totaled 
1,067 tons of lead-silver-zinc and lead-silver ores, shipped to the smelter 
or custom mills at Leadville. Nearly all the ore came from the De- 
fender and Lady Franklin mines. 
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DOLORES COUNTY 


Pioneer (Rico) District.—In 1948 the Rico Argentine Mining Co. 

oup of mines continued to be the principal producer of metals in 
Dolores County and one of the major zinc-lead-silver producers in the 
State. Output was approximately the same as in 1947. Mine devel- 
opment during the year totaled 7 feet of shaft, 4,556 feet of drifts, 
1,312 feet of raises, and 6,995 feet of diamond drilling. The mine is 
equipped with a 135-ton selective-flotation mill. Other producers at 
Rico shipped ore to custom mills in Utah; they comprised the Badger 
and Hidden Treasure tunnels, Forest mine, Wellington group, and 
Woods Hole mine. | 


DOUGLAS COUNTY 


Three ounces of gold were recovered from a placer in Newlin Gulch. 


EAGLE COUNTY 


Red Cliff (Battle Mountain) District. —Every year from 1937 through 
1948 the Red Cliff district ranked first among Colorado districts in 
total value of its production of the five metals; the Cripple Creek gold 
district previously ranked first. The Red Cliff output was predomi- 
nantly silver and copper in the first years of the period and zinc and 
lead after 1941. The Eagle mine group of the New Jersey Zinc Co. 
Empire Zinc Division, equipped witht a 600-ton underground selective- 
flotation mill, operated continuously in 1948. Some ore from the 
Gold Park claim was shipped to the Leadville smelter. 


EL PASO COUNTY 


The Golden Cycle mill at Colorado Springs treated 229,074 tons of 
ore in 1948 compared with 420,026 tons in 1947. The mill feed in 
1948 comprised 225,749 tons of company and custom gold sulfotel- 
luride ore from mines and dumps in the SÉ Creek district (Teller 
County) and 3,325 tons of gold and gold-silver ores from various 
shippers in Boulder, Clear Creek, Gilpin, Park, and Summit Counties. 

During the year the Golden Cycle Corp. decided to transfer its 
milling operations from Colorado Springs to the Cripple Creek district 
and abandon the Midland Terminal Railway, which hauled ore from 
the district to the Golden Cycle mill. The mill continued to receive 
ore over the railroad until February 20, 1949. Work then began on 
dismantling the mill and railroad and constructing a new custom mill 
in the Cripple Creek district. 


FREMONT COUNTY 


The Horseshoe Mining Co. operated its 75-ton flotation mill on the 
Arkansas River at Parkdale 2 months in 1948 on stockpiled ore from 
the Cotopaxi and Horseshoe mines. Other county output included a 
truckload of copper-silver ore from the Guffey property and 69 tons 
i old zinc-lead slag shipped from the former River smelter site at 
Florence. 
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GILPIN COUNTY 


Southern (Blackhawk, Central City, Nevadaville, Russell Gulch) 
:. Districts.— The Federal Mining & Milling Co. drove 500 feet of drifts 


— on its Federal-Santiago group and installed more Fou in its mill. 
t 


- . About 150 tons of dump material put through the mill for testing 
^- equipment yielded lead-gold-silver concentrates. Small tonnages of 
-| ore were shipped from the Elesinore (Globe), Central Mining & De- 
= velopment Corp. and West Notaway properties. Individuals re- 
—. covered some placer gold on Clear Creek. Chain O'Mines Operators, 


: Inc., nearly completed construction of a 1,000-ton unit of a proposed 
6,000-ton mill, designed to treat low-grade ore from the old “Patch” 
glory hole. 

Northern Districts.—The Cliff mine, under development during 


_. 1948, produced 188 tons of lead and zinc-lead ores, of which 172 tons 


were milled in the Gold Ridge mill at Central City and 16 tons were 
shipped crude to smelters. Some gold ore was shipped from the We 
Got Em mine. 

GUNNISON COUNTY 


Elk Mountain’ District—A 3-ton sample of silver-lead ore was 
shipped from the Red Cloud group, and several tons of silver-gold 
concentrate were shipped from the Forest Queen mill. 

Gold Brick District.—A little ore was shipped from the Climax and 
Gold Links properties, and some gold-silver-lead concentrate was 
shipped from the Raymond group, which is equipped with a mill. 

Quartz Creek District —Twenty-one tons of zinc-lead-silver ore pre- 
viously stock-piled at the Complex mine were shipped in 1948. 

Rock Creek District.—About a car of zinc-silver ore was shipped 
from the Lead King mine. 

Taylor Park (Tin Cup) District. —A truckload of zinc-lead-silver ore 
was shipped from the Thunderbird claim. 

Tomichi District. —The Callahan Zinc-Lead Co. operated its Akron- 
Erie mines at White Pine at an expanded production rate in 1948, 
The company flotation mill, built in 1947, operated continuously. 
Ore treated totaled 18,158 tons yielding 2,511 tons of lead concen- 
trates containing 34 ounces of gold, 60,359 ounces of silver, 9,108 
pounds of copper, 3,235,389 pounds of lead, and 649,278 pounds of 
zinc; and 4,379 tons of zinc concentrates containing 55 ounces of gold, 
24,953 ounces of silver, 22,360 pounds of copper, 780,904 pounds of 
lead, and 4,504,407 pounds of zinc. Development during 1948 
totaled 1,966 feet of drifts, 610 feet of crosscut, 1,198 feet of raises, 
and 2,724 feet of diamond drilling. 


HINSDALE COUNTY 


Galena District.—At the old Yellow Medicine mine near the Hins- 
dale-Ouray County line J. R. Brown drove 200 feet of drifts in 1948 
and shipped 22 tons of lead-zinc-copper-silver ore. Rowland Ewart 
worked on development at the Independence mine and shipped a 
truckload of lead-silver ore. 
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JEFFERSON COUNTY 


Some copper ore was shipped from the Malachite mine, and 3 
ounces of placer gold were recovered from gravel bars of Clear Creek 


in 1948. 
LAKE COUNTY 


Box Creek District.—The General Gold Corp. operated its Hayden- 
Mount Elbert group of placers during 1948 from April 20 to November 
7, the end of the placer-mining season. Equipment used included 
two dragline dredges and & caterpillar bulldozer. 

California (Leadville) District.—In 1948, as in other recent years, 
the Resurrection Mining Co. group was the principal producer of 
metals in the Leadville district. The mine is opened by a 1,323-foot 
vertical shaft, six levels, and & 4-mile tunnel (old Yak) which inter- 
sects the shaft. The company 600-ton flotation mill continued to 
operate largely on company ore but also treated custom ores from 
Lake, Clear Creek, Park, Saguache, and Summit Counties. 

The American Smelting & Refining Co. operated the Ibex-Garbutt- 
Cora-Sunday group. Mine development included 2,310 feet of tunnel 
and 3,710 feet of diamond drilling. The ore produced was treated in 
the company 400-ton Leadville milling unit flotation mill. The mill 
also handled ore from the company Kokomo unit in Summit County 
and custom ore from mines in Chaffee, Clear Creek, Custer, Gilpin, 
Gunnison, Lake, Mineral, Saguache, San Juan, and Summit Counties. 

The John Hamm Mining € Milling (Ltd.) mill continued to operate 
on dump ore, mostly from the New Monarch, Henriett, Hibschle, and 
Fortune dumps, until it was closed in October. The Cloud City mill 
operated part of the year on ore from the Rock € Dome dumps. 

Among the larger Se of newly mined ore to smelters or custom 
mills were the Dolly B (McCaughan & Co.), Fanny Rawlings (Dahl- 
Shirk Lease), Fortune Mine, New Monarch (New Monarch Lease, 
Triple *J" Lease, Harry Sundstrom), Valley, and Winnie mines. 
Other small-scale mining and dump operations shipped a substantial 
aggregate tonnage of ore. 

he Arkansas Valley smelter of the American Smelting & Refining 
Co. at Leadville operated throughout 1948. "The smelter treats lead, 
lead-copper-gold-silver, and gold and silver ores and concentrates 
purchased from operators in nearly all the active mining districts of 
Colorado, and ores, concentrates, residues from zinc smelters, and 
other material from various States and foreign countries. Receipts 
in 1948 totaled 97,150 tons compared with 113,929 tons in 1947. 

St. Kevin District.—The Lakewood mine, operated by Markus 
Thuren during the summer of 1948, shipped gold-silver ore. 

Weston Pass District.—The Little Ruby mine shipped 102 tons of 
SC GE 1 ounce of gold, 85 ounces of silver, and 16,504 pounds 
of lead. 

LA PLATA COUNTY 


California (La Plata, Hesperus) District.—The Bessie G. mine, a 
small-scale gold producer each year since 1939, continued to operate 
in 1948. The Muldoon, Neglected, and Nonpariel claims produced 
small lots of gold and silver ores, and the Tip Top shipped a truckload 
of silver-lead ore. 
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MINERAL COUNTY 


Creede District.—The groups of mines operated by the Emperius 
Maning Co. contributed the bulk of the output of metals from the 
Creede district from 1941 through 1948. Most of the ore was treated 
in the 100-ton flotation mill acquired by Emperius from Creede Mills, 
Inc., September 1, 1940. The producing groups in 1948 included 
the Amethyst, Equinox, Del Monte-Aspen (Volunteer), New York, 
and Commodore. The mill was operated steadily except for a shut- 
down of several weeks required to replace & broken main bearing in 
the Diesel engine. While the mill was shut down ore was shipped 
to & custom mill at Leadville. High-grade ore mined during the 
year was shipped direct to the Leadville smelter. The Ridge mine 
(Mexico group) was under development in 1948 and shipped ore to 
the Leadville smelter late in the year. 


MONTROSE COUNTY 
Placer miners on San Miguel River produced a little gold in 1948. 


OURAY COUNTY 


Red Mountain District.—In 1948 the American Zinc, Lead E Smelt- 
ing Co. operated the Koehler-San Antonio property in Ouray and 
San Juan Counties from January 1 to September 20 and the Mountain 
King in Ouray County from June through December. The ore was 
treated in the company flotation mill at Ouray and yielded zinc-lead- 
copper, lead-silver, and zinc concentrates. Other producers included 
the Beaver-Belfast, Ida L., Lost Day, and Monte Cristo mines. The 
Idarado mill treated ore from the claims of the Treasury Tunnel 
property in San Miguel County. 

Sneffels District.—The Camp Bird mine, operated by King Lease, 
Inc., was again the leading producer of the five metals in Ouray 
County. Development in 1948 included 621 feet of raises, 718 feet 
of drifts, and 1,342 feet of diamond drilling. A new skip cable was 
installed, 2,000 feet of ditch sprags were replaced, and & battery loco- 
motive and generator set were put on the twelfth level. The ore 
treated in the company 125-ton amalgamation-flotation mill (changed 
to selective-flotation in 1948), yielded gold-silver bullion, lead-sil- 
ver-gold-copper concentrates, and zinc concentrates.  Lessees on the 
Atlas group shipped mine &nd dump ore. Other small producers 
included the Atomic Silver, Monster Lode, and Tom Patterson 
properties. 

Uncompahgre District.—The American Zinc, Lead & Smelting Co. 
operated its custom mill at Ouray and the Bachelor group of mines 
throughout 1948. Mine development on the Bachelor, largest indi- 
vidual shipper to the mill, included 761 feet of raises, 47 feet of drifts, 
and 574 feet of diamond drilling. The Mickey Breen mine, operated 
steadily by Southwest Metals, was the second-largest district shipper. 
Other Uncompahgre district shippers to the mill were the Connie and 
Ideal claims. The mill also received ore from mines in San Juan, 
San Miguel, and Hinsdale Counties. The Mineral Farm mine at 
Ouray shipped 74 tons of direct-smelting ore. The Silver Shield 
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Mining € Milling Co. acquired the Wanakah group and worked on 
building a 200-ton custom mill near Ouray. 


PARK COUNTY 


Alma Placers-Fairplay District.— The South Platte Dredging Co. 
operated its electrically powered bucket-line dredge (108 12-cubic- 
foot buckets) on the Black Forest and Gold Pan placers from January 
1 to December 21. Gravel washed totaled more than 3,800,000 yards. 
Charles M. Hambelton washed 20,000 cubic yards of bench gravel in 
a stationary washing plant on the P. & H. placer. Individuals using 
hand methods produced some gold from the Snowstorm placer. 

Beaver Creek District.—Detwiler Bros. recovered small lots of gold 
from the Beaver Creek placer. 

Buckskin District.—Operations of the Buckskin Joe Mines, Ltd., on 
the Phillips group of mines in 1948 comprised mostly cleaning up ore 
in old workings and drifting along known veins exploring for other 
commercial ore shoots. The drifting totaled 1,000 feet. The ore 
shipped (1,887 tons) contained gold and zinc as the principal minerals, 
with accessory values in lead and silver. The American Flag. 
Criterion, and Sweet Home mines each shipped small tonnages of ore. 

Consolidated Montgomery District.—The 4H Mine Lease (Star- 
Cresskill group) shipped 80 tons of gold-silver ore to the Golden Cycle 
mill at Colorado Springs for testing. A 7-ton lot of gold-silver ore 
was shipped from the Magnolia mine. 

Horseshoe District.—The Leadville Lead Corp. built roads, con- 
structed surface buildings, installed machinery, and reopened and 
examined old lead-silver-zinc mine workings on the Hilltop and other 
properties acquired and consolidated from 1945 to 1948. The 
company also shipped some ore in 1948. The other district producer 
was the Peerless Maud mine. 

Mosquito District.—M. J. Krolicki shipped 115 tons of zinc-gold- 
silver-lead ore from the Orphan Boy mine. The London Butte 
property was under development. 


PITKIN COUNTY 


Independence District.—Two tons of gold-silver ore were shipped 
from the Mount Hope property in 1948. 

Roaring Fork (Aspen) District.—The Midnight Mining Co. operated 
its Midnight silver-lead mine and 50-ton flotation mill at the same 
daily average ore production rate as in 1947. General mining opera- 
tions were moved from areas below the main tunnel level to the older 
upper workings between the seventh and third levels. The original 
500-foot Midnight shaft extending from the surface to the seventh 
level was rehabilitated and equipped with an electric hoist. The 
Herron Bros. operated its gravity-concentration mill on material 
from the Smuggler dumps, which were being sampled by other 
companies. J. C. Bray and F. Swerengen each shipped some silver- 
lead ore. The Bureau of Mines did exploratory drilling near Aspen. 
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RIO GRANDE COUNTY 


Summitville District.—In 1948 the Summitville mine and mill were 
idle until September, when Jones & Nylene reopened the flotation 
section of the mill to treat gold-copper ore from surface outcrops and 
dumps. Some ore was milled but the concentrate produced was not 
shipped in 1948. Underground development was also carried on and 
resulted in finding another good vein of copper ore. 


SAGUACHE COUNTY 


Kerber Creek (Bonanza) District.—Mines near Bonanza shipped 
3,366 tons of ore to smelters and custom mills outside the county in 
1948. The largest producer was the Antoro mine, operated by S. E. 
& W. E. Burleson, which shipped 1,979 tons of ore containing 41 
- ounces of gold, 12,081 ounces of silver, 450,380 pounds of lead, 455,954 
pounds of zinc, and some copper. The Rawley mine (Costello Lease) 
shipped 737 tons of ore containing 11 ounces of gold, 10,408 ounces of 
silver, about 20,000 pounds of ed dua 349,596 pounds of lead, and 
186,537 pounds of zinc. Other shippers were the Bonanza mine 
(Nicholas Keserich), Brighton (Earl Wise), Cora group (Walter 
Timney), Superior (P. M. Wallin), Little Jenny (Tom Raymond & 
Sons), Josephine (Marvisa Mining Co.), Silver Creek (John D. Bird), 
and Warwick group (Warwick Mines, Inc.). 


SAN JUAN COUNTY 


Animas District.—Operations of the Shenandoah-Dives Mining Co. 
on the Shenandoah-Dives-Mayflower and Silver Lake groups were 
continuous in 1948. Mine development during the year included 859 
feet of raises, 1,732 feet of drifts, 968 feet of crosscuts, and 663 feet 
of diamond drilling. Ore produced from the two groups and milled 
totaled 165,283 tons yielding 3,317 tons of combined lead-copper, 
iron, and zinc concentrates containing altogether 11,241 ounces of 
gold, 302,686 ounces of silver, 336,966 pounds of copper, 2,198,225 
pounds of lead, and 829,017 pounds of zinc. Besides company ore, 
the mill (capacity 700 tons daily) treated 17,509 tons of custom ore 
containing 501 ounces of gold, 62,774 ounces of silver, 191,951 pounds 
of copper, 2,122,340 pounds of lead, and 2,215,725 pounds of zinc. 

The Highland Mary mine, equipped with & 100-ton flotation mill, 
was the second-largest district producer of gold and silver and a 
substantial producer of lead. The Osceola mine operated from 
Aucun through December; the ore was trucked to the Lackawana 
mill at Silverton for treatment. The principal Animas district 
shippers of custom ore to the Shenandoah-Dives mill were the Lark 
Lease of the United States Oil & Development Corp., Little Nation 
Lease, and Sterling claim of the Gary Owen group. Other shippers 
included the Little Ida, Silver Ledge, Mighty Monarch, May Day, 
Trilby, Little Fannie, King, Mystery, South Mineral. and Tennyson 
mines. 

Eureka District.—The Lead Carbonate mine and 40-ton flotation 
mill operated throughout 1948 except about 6 weeks when heavy 
winter snows and slides interfered. Other important producers (more 
than 1,000 tons of ore) were the Foursome Mining Co. (Columbus and 
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Silver Coin mines), Great Eastern Mining Co. (Great Eastern-Sioux 
City-Klondike group), Koehler-San Antonio group (partly in Ouray 
County), and Harry G. Knapp (Burrows and Caledonian mines). 
The Sunbank Corp., which purchased the Sunnyside properties in 
July, shipped concentrates, ore, and other material obtained in clean- 
ing up the ore bins and dismantling the mill. Other producers in- 
cluded the Hermes, London, Lucky Jacks, Mountain Queen, Queen 
Ann, and Silver Wing mines. 

Ice Lake Basin District.— The Esmeralda Lease (Bandora mine! 
shipped 139 tons of ore containing 15 ounces of gold, 1,462 ounces of 
silver, 2,082 pounds of copper, 24,026 pounds of lead, and 19,565 
pounds of zinc. 

SAN MIGUEL COUNTY 


Iron Springs District.—The Silver Bell Mines Co. operated its Silver 
Bell group and 150-ton flotation mill throughout 1948. The mill 
product was bulk gold-silver-lead-copper concentrates. The mine 
development and exploration program was expanded. A new vein 
(called the Lookout Vein) was discovered by diamond drilling and 
was opened by extending the main tunnel and drifting. Another 
vein was discovered by a short crosscut into the hanging wall. A. A. 
McCluskey shipped several tons of clean-up material containing 
silver, lead, and gold. 

Lower San Miguel District.—A 4-ton trial shipment of lead-silver- 

old ore was made from the Champion-Robin Red Breast group near 
Placerville. Some gold and silver were recovered from the Verna 
Lois placer on San Miguel River. 

Upper San Miguel District.—In 1948 the Upper San Miguel district 
again ranked second among Colorado districts in gold production and 
had a large gain in output of silver, copper, lead, and zinc. Much of 
the gain was due to an increase in the output of the Idarado Mining 
Co. ES Tunnel-Black Bear group of mines. The portal of the 
tunnel and the Idarado mill are in Ouray County; the ore is hauled 
12,000 fcet through the tunnel from mine workings (mostlv on the 
Black Bear vein) in San Miguel County. During the year the 
company completed a 1,100-foot raise on the Black Bear vein and did 
other extensive development work, and enlarged the capacity of the 
mill from 300 tons daily to 500 tons. The mill products were gold- 
silver amalgam (recovered mostly from gold jig concentrate), flotation 
copper-gold-silver concentrate, lead-silver-gold-copper concentrate. 
and zinc concentrate. 

The Smuggler Union-Montana group and 550-ton mill of Telluride 
Mines, Inc., operated continuously. Work progressed on driving 
and equipping the new mill-level adit from the mill to the Pandora- 
Smuggler Union veins; the adit (about a mile long) tapped the veins 
at an elevation of 9,070 feet, or 1,100 feet below the lowest workings 
of present mining operations. Development during the year totaled 
450 feet of raises, 6,116 feet of drifts, 2,148 feet of tunnel, and 500 feet 
of diamond drilling. Part of the company gold output was recovered 
by amalgamating concentrates from jigs in the ball mill-classifier 
circuit, and part was recovered in iron gravity concentrate and lead- 
copper and zine flotation concentrates shipped to smelters. 
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The Alta-St. Louis mine and mill operated from January to June; 
the mil| was destroyed by fire in November. The Tomboy Gold 
‘Mines, Inc, and the Nordlander lease on the Japan Flora mine 
shipped some zinc-lead-silver-gold ore to the American custom mill 


at Ouray. 
d SUMMIT COUNTY 


Breckenridge District.—W. L. Davenport worked the Wellington 
mine and shipped to custom mills at Leadville 1,478 tons of ore aver- 
aging 16.8 percent zinc, 9.16 percent lead, and 3.15 ounces of silver 
and 0.03 ounce of gold per ton. The Monte Cristo mine, producin 
lead ore and operated from July 2 to November 25, was the secon 
largest district shipper. Other small producers included the Bowery- 
Chatham, Fredonia, Juno, Laurium, Morning Star, and Mountain 
Pride lode mines and the B. « B. placer. 

Green Mountain District. —Mrs. Frances L. McDaniel worked her 
Big Four mine all of 1948 and shipped zinc-lead-silver-gold ore. 

Montezuma District.—The Florado Mining Co. operated its Pinnicle 
mine &nd 100-ton flotation mill. Ore treated totaled 4,200 tons 
yielding 430 tons of lead concentrates containing 1 ounce of gold, 
42,914 ounces of silver, 6,673 pounds of copper, and 541,853 pounds 
of lead; and 39 tons of zinc concentrates containing 433 ounces of 
silver, 223 pounds of copper, 228 pounds of lead, "m 46,294 pounds 
of zinc. The Summit Mining & Milling Co. mill treated 450 tons of 
lead-silver-zinc ore from the Silver King Mine. Substantial tonnages 
of ore were shipped to custom mills at Leadville from the Ida Bell 
(Ulibarri & Jeffrey) and New York (Teller Basin) mines. Small ship- 
pers included the Rose, Bell of California, Cross, Erickson, Mohawk, 
Radical, Silver Wing, and Wauneita mines. 

Ten Mile (Kokomo, Robinson) District.—Mining in this district in 
1948 was featured by gains over 1947 of 258 percent in lead production, 
125 percent in zinc, 155 percent in silver, 47 percent in gold, and 116 

ercent in copper. Higher output by the Kokomo Unit (Victory- 

ilson-McKinley group) of the American Smelting & Refining Co. 
led to the exceptionally large gains. This group was among the five 
leading Colorado producers of lead and zinc in both 1947 and 1948 
and of silver in 1948. The ore was trucked to the company Lead ville 
milling unit for concentration. The company continued its explora- 
tion and development campaign; the work done during the year in- 
cluded sinking & new 435-foot shaft and extensive diamond drilling 
and drifting. 

'The Wilfley Leasing Co. operated the Wilfley mine throughout 1948 
and shipped to custom mills &t Leadville 3,437 tons of ore averaging 
15.81 percent zinc, 0.86 percent lead, and 2.20 ounces of silver and 
0.027 ! ounce of gold a ton. The company reconditioned the Wilfley 
mill and made test runs on dump ore. The Clark-Mackey Develop- 
ment Co., operating the Michigan-Snowbank group, and lessees on 
the Kimberly and Colonel Sellers mines were substantial shippers of 
zinc-lead-silver-gold ore to custom mills at Leadville. Some ore was 
shipped from the Queen of the West and Silver Cloud properties. 
t Bureau of Mines continued its exploratory drilling project near 

okomo. 


1 Owing to a misplaced decimal point, the 1947 report of this series (Minerals Yearbook, 1947, p. 1373) 
gives the gold assay for that year as 0.62 ounce a ton, rather than 0.002 ounce, the correct figure. 
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TELLER COUNTY 


Cripple Creek District.—The Cripple Creek district contributed 35 
ercent of the State total gold output in 1948, the same percentage as 
1n 1947 and the prewar years 1940 and 1941. The bulk of the district 
output in 1948 came from the Cresson mine, United Gold Mines Co. 
group (Vindicator and Portland shafts), Golden Cycle Corp. Ajax 
mine, and Markley Mining € Exploration Co. Tenderfoot group. 
the ore produced from these and other Cripple Creek mines was 
shipped to the Golden Cycle mill for treatment. (See El Paso 
County.) 

An important event of 1948 affecting the future of mining in the 
Cripple Creek district was the announcement by the Golden Cycle 
Corp. that it would abandon the Midland Terminal Railway and move 
the Golden Cycle mill from Colorado Springs to the Cripple Creek 
district. The reasons for the move and a review of operations in 1948 
are given in the company annual report to stockholders. The follow- 
ing data are abstracted from the report: 


The Golden Cycle mill was originally built in Colorado Springs in 1905. The 
reason for locating it 50 miles by rail from the ore-production area was that large 
tonnages of coal and other heavy materials were needed to operate the mill and to 
treat the ore. It was more economical to transport ore down hill than to trans- 
port coal and other supplies up hill to the Cripple Creek district. Metallurgical 
changes in the treatment process Roo e during the past 5 years eliminated the 
need for large quantities of coal and other heavy suppea 

The new mill will be located midway between Cripple Creek and Victor and 
called the Carlton mill. New types of equipment will be used to obtain maximum 
efficiency and to reduce manual labor to the minimum. The daily capacity will 
be 600 tons; enough space will be provided to increase the capacity to 1,000 tons if 
future conditions warrant. The final product will be gold bullion, as in our 
present operation. 

The tonnage and value of ore treated at the Golden Cycle mill during 1918 
were less than in 1946 and 1947 because of a decrease in the quantity of dump 
ore handled. Since it was decided in the early part of 1948 to move the mill to 
the Cripple Creek district, it seemed advisable to save dump ore to treat at a 
later date more economically and efficiently in the new mill. Cripple Creek ore 
handled comprised 129,730 tons of dump ore, with an average per ton gross 
value of $3.45, and 96,019 tons of mine ore, with &n &verage per ton value of 
$16.08. Other Colorado districts shipped to the mill 3,325 tons, with an average 
per ton value of $15.05. Wrecking of the mill began the latter part of 1948 
and should be completed in 1949. 

Ajax Mine.—Company and lessees dE 22,758 tons of ore, with a total 
gross value of $462,211. A total of 2,310 feet of drifts, crosscuts, and raises was 
completed during 1948, and several ore bodies were opened. Hoisting from the 
Carlton drainage tunnel level began about March 1. 

Anchoria Leland Mine.—This mine operated until May 1, when it was closed 
because of a shortage of split-check lessees. Ore shipped totaled 1,588 tons with 
a total gross value of $15,621. 

rere Mine.—Lessees shipped 287 tons of dump ore, with a total gross value 
of $1 ; 

During construction of the new Carlton mill all mining operations in the Cripple 
Creek district will be suspended. 


The annual report to stockholders of the Cresson Consolidated 
Gold Mining & Milling Co. for the calendar year 1948 includes the 
following data on mining operations: 


Net gain for the year was $16,548 against a net loss of $37,719 for 1947. 
Experienced and capable miners are still lacking in the Cripple Creek district. 
The company employed about 25 men underground during the year, and 24 sets 
of lessees accounted for an additional 30 to 40 men. The Cresson lateral of the 
Carlton tunnel was driven 1,437 feet during the year. 
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Production of Cresson Consolidated Gold Mining € Milling Co., 1903-48 


Dry short Gross {Freight and 
Period tons value! | treatment | Net value | Dividends 
MH SE eeh 3, 283, 325 ¡$47, 226, 216 |$15, 645, 267 |$31, 580, 949 | $13, 564, 673 
Company ls A ecc ads cg LC 15, 986 184, 004 75, 905 108,099 |............ 
Lessee ore. ...........................- 34, 617 545,811 196, 011 3 349, 800 |............ 
190348 A 3, 333, 928 | 47,956,031 | 15,917, 183 | 32,038, 848 | 3 13, 564, 673 


1 Settlement value. 
3 Lessees received $167,149 as their share. 
3 Represents 28.29 percent of gross value and 42.34 percent of net value. 


Data abstracted from the annual report of the United Gold Mines 
Co. for the year ended December 31, 1948, follow: 


Net loss for 1948 was $7,127 against & net gain in 1947 of $528. Mining costs 
increased considerably over 1947, owing mainly to higher prices for labor and 
materials. The selling price of dë remains at $35 a fine ounce. It is impossible 
to operate profitably unless we have a large number of lessees working the entire 
area; we had too few lessees in 1948 to make a profit. A lateral was begun on the 
Carlton tunnel level at the Portland shaft heading towards the Vindicator- 
Cycle group of mines and was driven 1,298 feet during the vear. About 3,700 
feet remain to be driven to prospect and drain this group. 


Production of properties of United Gold Mines Co. in 1948, and before and after 
organization of the company (May 15, 1902) to Dec. 31, 1948 


Company , 
Gross Royalties | Lessees 
Mine Net tons | value! ba recelved | receipts 
948: 
Vindicator: 
COMPANY ore...................... 122, 382 $413, 325 A UE 
Lessee Ore. .---.-.--------------- 10, 956 106, 831 |............ $22, 537 $27, 598 
Portland: Lessee ore. ................. 2, 422 56254 VEER 22, 850 22, 127 
Rose Nicol: Lessee ore. ............... 100 6140 DEE 257 
Miscellaneous. ........................ 473 7,377 Lire mun 971 9, 669 
Total 1948. .......................... 136, 333 586, 533 62, 048 46, 615 54, 264 
Ore mined before consolidation............ 26, 310 456, 806 (1) (1) (3) 
Production under operation of United 
Gold Mines Co.......................... 3, 166, 710 | 28, 381, 004 (?) (2) (2) 
Total to Dec. 31, 1045 3, 193, 020 | 28, 837, 810 (2) (3) (2) 


1 Settlement value. 
? Figure not available. 


The Markley Mining & Exploration Co., operating the Tenderfoot- 
Sangre de Cristo-Mollie Kathleen group, shipped 3,048 tons of ore 
containing 2,597 ounces of gold and 149 ounces of silver; the gross 
value was $87,050; the net value after deductions for freight and 
treatment was $63,232. 

The Free Coinage, Jerry Johnson, El Paso, Elkton, LeClair, and 
Front Range mines were among the other producers. All operations 
on the Stratton estate were suspended in March 1948; the only out- 
put during the year was 40 tons of ore from the Proper mine. 


East of the Mississippi River 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By SAMUEL A. GUSTAVSON 


GENERAL SUMMARY 


RODUCTION of gold, silver, copper, lead, and zinc was reported 
Piom mines in 11 of the States east of the Mississippi River during 

1948. Virtually all the major producing mines in the region 
reported continuous operations during the year. The cessation of 
operations in the latter part of 1947 and in 1948 caused by the expira- 
tion of the Premium Price Plan June 30, 1947, was confined chiefly 
to marginal mines in Northern Illinois and Wisconsin. Demand for 
copper, lead, and zinc was strong throughout 1948, and prices rose 
from opening quotations of 21.2 cents per pound, domestic refinery. 
to 23.2 cents for copper; 15.0 cents per pound, New York, to 21.5 
cents for lead; and 10.5 cents per pound to 17.5 cents for zinc, estab- 
lishing a record high price for bad: the highest price for copper since 
1918, and the highest price for zinc since 1916. 

Production of the five metals (recoverable) in the region was 2,179 
fine ounces of gold, 101,171 fine ounces of silver, 42,025 tons of copper, 
10,706 tons of lead, and 177,787 tons of zinc, with & total value of 
$69,946,807. The region's output represented only a minor share of 
the United States production of gold and silver but accounted for 
about 3 percent of the lead, 5 percent of the copper, and 28 percent 
of the zinc. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of the metal production herein reported, except that of 
zinc in New Jersey, has been calculated at the prices in the following 
table. The value of the New Jersey output is the total value of the 
zine recoverable as metal and oxide after freight, haulage, smelting, 
and manufacturing charges are added. 


Prices of gold, silver, copper, lead, and zinc, 1944-48 


Year Gold! (per | Silver? (per | Copper? (per| Lead 3 (per | Zinc!( 
fiue ounce) fine ounce) pound) pound) pound, 
QUIE HP $35. 00 $0. 7114- $0. 135 $0. 080 $0 ii 
1045 cece kts ee EE uh 35. 00 711 . 135 . OR6 115 
IO Dora ia 35.00 808 162 109 ir 
RE EE 35. 00 905 . 210 . 144 2 
EOX. A EE cabot eet Ui Sek 35. 00 905+ . 217 . 179 13 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934, Treasury legal coinage value of gold fran 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67 + ($20.671835) per fine ounce. 

? Treasury buying price for newly mined silver, 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. IL 
1947: $0.905; 1948: $0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: Price inchads 
bonus payments by Office of Metals Reserve for overquota production. 
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Annual figures for the 5 years ended with 1948 and data showing 
the production of gold, silver, copper, lead, and zinc by months in 
terms of recoverable metal are given in the accompanying tables. The 
figures for tonnage of ore sold or treated do not include magnetite ore 


Mine production of gold, silver, copper, lead, and zinc in States east of the 
Mississippi River, 1944-48, in terms of recovered metals 


Mines pro- Material sold or Gold (lode and 
ducing treated ! placer) 1 Silver (lode) 1 
Y ear ——————— 
Crude ore ¡Old tailinge| Fine Fine 
Lode | Placer |«rorttons) | (short tons)| ounces | Y2!4¢ | ounces | Value 

1944 ...............-... 123 2 7, 162, 687 3, 256, 812 2. 595 $00, 825 180, 661 |$128. 47C 
1045 A Iur 111 |........] 6,335, 831 3, 820, 1,857 64, 995 106, 044 76, 409 
1946 ..................-.- 108 5 5, 451, 340 $, 763, 871 1, 432 50, 120 79, 266 64, 047 
1947 ................-..-- 120 |........ , 283, 007 3, 411, 070 1. 997 69, 894, 137, 780 | 124, 691 
kr LEE 110 dio ue 6, 544, 541 2,3 


49,877 | 2,479 86,765 | 101,171 | 91,565 


e La 2A Total 
Year value 
Pounds Value Pounds | Value Pounds Value 

1944 ............... 114, 940, 000 |$15, 516, 900 | 19, 644, 000 $1, 571, 520 | 308, 958, 000 |$41, 256, 192 [$58, 563, 907 
1945 erer, 712, 000 | 11,571, 120 | 20, 138, 000 | 1, 731, 88S | 360, 644, 000 | 37, 052, 932 | 50, 406, 324 
1946............... , 026, 000 | 11, 182, 212 | 22, 254, 000 | 2, 425, 686 | 323, 752, 000 | 35, 472, 314 | 49, 194, 379 
1047... ooov me 73, 750, 000 | 15, 487, 500 | 18, 052, 000 | 2, 599, 488 | 363, 584, 000 | 42, 810, 934 | 61, 092, 508 
1948............... 84, 050, 000 | 18, 238, 850 | 21, 412, 000 | 3,832, 748 | 355, 574, 000 | 47,696, 879 | 69, 046. 807 


1 Excludes magnetite-pyrite-chalcopyrite ore from Pennsylvania. 
2 Includes placer gold as follows: 1944, 5 ounces; 1945, none; 1946, 22 ounces; 1947-48, none. 
3 No placer silver was produced during 1944-48. 
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FIGURE 1.—Value of mine production of zinc and copper and total value of gold, silver, copper, lead, and 
zinc in States east of the Mississippi River, 1906-48. 
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containing pyrite and chalcopyrite, from which copper, gold, and silver 
were recovered as byproducts. Minerals Yearbook, 1947, page 1379, 
contains a historical table showing mine production of gold, silver, 
copper, lead, and zinc in States east of the Mississippi River by vears 
for the period 1906 through 1947. The 1947 volume also contains a 
table (p. 1380) showing production of gold, silver, copper, lead, and 
zinc by months for the years 1943 through 1947. Monthly production 
data for earlier years are not available. 


Mine production of gold, silver, copper, lead, and zinc in States east of the 
Mississippi River, 1948, by months, in terms of recoverable metals 


Gold Silver Copper Lead Zinc 
Month (fine (fine (short (short (short 
ounces) ounces) tons) tons) tons) 


Gold.—Gold was recovered from mines in Georgia, Pennsylvania, 
Tennessee, and Vermont during 1948. In Georgia, two mines—the 
Calhoun and the Brand Estate—produced 19 ounces from gold ore. 
All other gold was & byproduct from copper-bearing ores and was 
recovered from slimes from the electrolytic refining of the copper. 
Sources during 1948, as in 1947, were: Magnetite-pyrite-chalcopyrite 
ore from the Cornwall mine, Lebanon County, Pa.; copper ore from 
the Elizabeth mine, Orange County, Vt.; and copper-iron-zinc ore 
from the Tennessee Copper Co. mines, Polk County, Tenn. Total 
gold recovered during 1948 from mines in the region was 2,479 fine 
ounces valued at $86,765 compared with 1,997 fine ounces valued at 
$69,895 in 1947. No placer gold was reported in 1948 or 1947. 


Mine production of gold in the Southern Appalachian States, 1799-1948 


Fiue 
State Period ounces Value 
Alabama............. 1830-1948] — 49,495 $1, 198, 985 || South Carolina...... 1829-1948| 318, 801/$7, 562. 125 
e0rglà............../1830-1948| 870, 642/18, ORS, 317 || Tennessee. .......... 1831-1948 21, 424 497, A0 
Maryland. .......... 163 167, 558! 3, 577, 309 


VY ear of first production not recorded. 


Silver.—All silver produced from mines in States east of the 
Mississippi River was recovered as a byproduct. Output in 1948 
totaled 101,171 fine ounces compared with 137,780 ounces in 1947. 
Production was from mines in Georgia, Illinois, New York, Penn- 
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sylvania, Tennessee, and Vermont. Michigan copper producers 
usually recover some silver, but reported no output in 1948. Con- 
siderable silver in Michigan copper ores not reported as mine produc- 
tion is retained in copper bullion to raise annealing temperatures, 
prevent brittleness, facilitate soldering, and increase hardness and 
conductivity. The quantity of silver in this bulliou ranges from 
about 16 to 26 ounces per ton, or as specified, of which about 10 
ounces is derived from the ore. 

Copper.—Copper was produced from 18 mines and at 3 tailings 
reclamation operations in 4 States east of the Mississippi River during 
1948. Output was 14 percent more than in 1947 and totaled 84,050,- 
000 pounds valued at $18,238,850. The producing States in order of 
output were Michigan, Tennessee, Pennsylvania, and Vermont. 
Mines in these four States accounted for about 5 percent of the output 
for the United States. | 

Lead.—Mines in States east of the Mississippi River produce lead 
chiefly as a byproduct of zinc or fluorspar mining. In 1948 outpút 
for the region totaled 21,412,000 pounds valued at $3,832,748, an in- 
crease of 19 percent in output and 47 percent in value over 1947. 

The principal producers were the Áustinville mine in Virginia, Ozark 
Mahoning Co. mines in Hardin County, Ill., and the Balmat mine, 
New York. Together, these mines accounted for 75 percent of the 
total lead produced in the region in 1948. 

Zinc.—Zinc production in States east of the Mississippi River was 
177,787 tons in 1948, a decrease of 4,005 tons from the 1947 production 
of 181,792 tons. However, the value of the zinc produced in 1948 
was 11 percent higher than in 1947. Mines in the region accounted 
for 28 percent of the total United States mine output of recoverable 
zinc. States reporting production in the region include Illinois, Ken- 
tucky, New Jersey, New York, Tennessee, Virginia, and Wisconsin. 
New Jersey was the leading zinc-producing State in the region and 
New York, second. Increases in zinc output over the 1947 rate were 
reported for New York, Illinois, and Kentucky. Expiration of the 
Premium Price Plan in June 1947 did not greatly reduce the zinc 
output or the number of mines operating in 1948 except in Wisconsin 
and in the Northern Illinois district. 


MINING INDUSTRY 


Prices for copper, lead, &nd zinc were higher in 1948 than in 1947, 
as were also labor, material, and freight costs. 

Virtually the same mines as in the preceding year were operated in 
Michigan, New Jersey, New York, Pennsylvania, Tennessee, Vermont, 
and Virginia in 1948, the first year since the ending (June 30, 1947) of 
the Premium Price Plan for copper, lead, and zinc. Exceptions in- 
clude the Gaither Chemical Co. operations in Tennessee and the Ton- 
crae Mining Co. operation of the Toncrae mine in Virginia; both of these 
companies ceased operations in 1947. "The Isle Royal Copper Co. 
in Michigan ceased operations for lack of ore in December 1948. 
Lead and zinc output from mines in Southern Illinois and Kentucky 
depends chiefly on demand for and the price of fluorspar. Output 
from this area was larger in 1948 than in 1947, and there was little 
change in the number of mines reporting production. In Wisconsin 
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fewer mines (11 less) reported shipments in 1948, and current output 
of lead and zinc decreased 45 and 67 percent, respectively, from that 
of 1947. Tri-State Zinc, Inc., operated three properties in 1948 com- 
ared with two in 1947 and, except for shipments totaling 28 tons 
rom four other operators, accounted for all the reported production 
from the Northern Illinois district in 1948. 


ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore sold or treated in States east of the Mississippi River in 1948, with content 
in terms of recovered metals 


Ore Gold Silver 


Copper Lead Zinc 
Source (short (fine (fine 
tons) ounces) | ounces) | (Pounds) | (pounds) | (pounds) 
Gold ore: Oeorgin -...--.--------- 36 19 M ONES T AA RN 
TORR eege Den 36 19 A EA EE 
corpo ore: 
(ichlean. -0000ean 4, 490, 238 |... BEE 55, 554, PA EE 
Tennessee. ..............-.... 1, 086, 810 156 39, 692 |! 23, 496, 000 |............ 3) 
N GPIMON cereos teneor 144, 914 104 24, 910 (D. ek AAA lease etu 
Totti Pre RATER b, 721, 060 200 64, 602 |$84, 050, 000 |............ (2) 
Magnetite-pyrite-ohalcopyrite ore: 
Pennsylvania................... (4) 2, 200 18, 731 O A A 
Tot canti Tasca (4) 2, 200 13, 731 O A A 
Zinc ore: 
Illinois. ci it T4. 587 AAA A EE 24, 000 5, 214. 000 
Kentucky .................... 10:351 125: som GE IE PENERE Dd 124, 000 378, 00 
New Jersey. .......--...------ 488, O A GEN AA, AO 152, 664, v 
New York.................... 154,361 |.......... 1,903 nai 242,000 | 21,672 :0N 
Tennessee. ................... LOIR AME A PA AAA uices tus e 3 59, 048, (00 
Wisconsin. ..................- A AO D EE 14, 000 2. 950, iX 
dk EE 1, 838, 370 |.......... 1,903 BEE 404, 000 |2 241, 926, (10 
Zinc-lead ore: 
Ines neo edo o25d ee eek oe 313, 950 |.........- 4,047 |...........- 7,366,000 | 20,746, (M0 
Kentucky ...................- AE dd. donor iurc AA TEE 308, 000 900, v 
New YORK. col cecacces m me 309, 688 |.......... 16, 885 |............ 2, 220,000 | 47,460, à 
NIPEHUR. A eege 519, E PA WEE 9, 406, 000 31, 764, (10 
Wisconsin.................... 155, 1804. — 5.5, odas A ness e mb: 1, 708, 000 12, 77s, (W 
¿e loce Seinen tion ma bie 1, 334, 046 |.......... 20, 882 |............ 21, 008, 000 | 113, 648, 0n0 
Grand total: 
(UR ov eos sov rV aus vane s 3 8, 894, 418 2, 479 101, 171 | 84,050,000 | 21, 412, 000 | 355, 574, am 
IM AREE E eg * 9, 704, 077 1, 097 187, 780 | 73, 750, 000 | 18, 052, 000 | 363, 554, 00 


! Data for copperin Pennsylvania and Vermont included with Tennessee; Bureau of Mines not at liberty 
to publish separate figures. 
à ? Zine from copper ore included with that from zinc ore; Burcau of Mines not at liberty to publish separato 
gures. 
3 Includes copper produced in Pennsylvania from magnetite-pyrite-chalcopyrite oro. 
5 Bureau of Mines not at liberty to publish separate figures for ore. 
$ Excludes magnetite-pyrite-chalcopyrite ore from Pennsylvania, 


METALLURGIC INDUSTRY 


During 1948, as in former years, most of the ore and virtually all of 
the old tailings were treated at concentrating mills at or near the mines 
and the product shipped to smelters, refineries, or oxide plants. Of 
the 8,894,418 tons of ore (6,544,541 tons) and tailings (2,349,877 tons) 
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mined in 1948, exclusive of pyrite ore from Pennsylvania, only 9,910 
tons were shipped for direct smelting. All ore mined in Pennsylvania 
was concentrated. Comparable figures for 1947 were 9,704,077 tons of 
ore and tailings mined, of which 16,420 tons were shipped for direct 
smelting. In 1948 about 36 tons of gold ore was treated by amalgama- 
tion. 

The methods of treatment used in the mills and other operating 
details, including the tonnage and grade of concentrates produced at 
some mills, are given in the Review by States that follows. 

Active smelters and refineries in States east of the Mississippi River 
that treated primary materials include copper plants at Hubbell and 
Hancock, Mich., Carteret, N. J., Laurel Hil N. Y., Copperhill, Tenn., 
Baltimore, Md., and Barber, N. J.; lead plants at Barber, N. J., East 
Chicago, Ind., and Federal Hill, Ill.; zinc plants at Hillsboro, Fairmont 
City, La Salle, East St. Louis, and Depue, Ill., Donora, Palmerton, and 
Josephtown, Pa., Columbus, Ohio, and Meadowbrook, W. Va. 


REVIEW BY STATES 
GEORGIA 


The Calhoun Mines, Inc., operating the Calhoun mine in Lumpkin 
County, and the Cooperative Mining & Developing Co., operating its 
property in Cherokee County, were the only producers of gold and 
silver in Georgia during 1948. No production of copper, lead, or zinc 
was reported. 

State output, all sold to the Philadelphia Mint, was 19 fine ounces 
of gold and 3 fine ounces of silver. 

report on diamond drilling at the Tallapoosa copper mine, Haral- 
son County, Ga., was published.’ 


ILLINOIS 


Zinc and lead are produced in Jo Daviess County, northern Illinois; 
and silver, lead, aad zinc are produced as a byproduct or coproduct 
with fluorspar in southern Illinois, principally in Hardin County. 
During 1948 recoverable output of all three metals in Illinois in- 
creased—silver 126 percent, lead 59 percent, and zinc 29 percent— 
both districts contributing to the increase. 

Northern Illinois.— During 1948 production was reported from 
seven mines and from ore previously stock-piled by the Office of 
Metals Reserve (OMR). Total output in terms of recoverable metal 
was 946 short tons of lead and 6,197 tons of zinc. This compares 
with 650 tons of lead and 4,853 tons of zinc in 1947. 

OMR stock-piled ore from northern Illinois and Wisconsin mines 
is credited as production only after it has been milled. The Vinegar 
Hill Zine Co. reported milling the remainder of this stock pile durin 
1948, and 6,975 tons of ore yielding 30 tons of lead and 463 tons o 
zinc have been credited to mines in Illinois. This is somewhat less 
than the calculated balance shown in the 1947 chapter; the loss can 
be attributed chiefly to the difference between initial and final assay 
and to physical and oxidation losses resulting from storage and 
handling. 


1 Ballard, T. J., and McIntosh, F. K., Diamond Drilling at the Tallapoosa Copper Mine, Haralson 
County, Ga.: Bureau of Mines Rept. of Investigations 4316, 1948, 8 pp. 
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Mine production of gold, silver, copper, lead, and zinc in States east of the 
Mississippi River in 1948, by States, in terms of recovered metals 


Gold (all lode) Bilver (all lode) 
Mines Ore and Et E 


State produc- | tailings 
ing (lode) | (short tons); Fine Fine 
ounces Value ounces Value 
Eo 5:2 oom ea NE cosas 36 19 3 $3 
Illinois... ..-..-- EE 23 | 1388,517 |..........|.........- 4, 047 3, 663 
Kentucky...... , SE 14 148 O14 Y AA A OS PARA 
Michigan....... EE EE 11 4. 190,230 A A A E 
New Jer ste e Ee Seed iere 2 AA A A A 
NOW ed d EE 3 AS A 18, 788 17, 004 
Penpnsgleania 2 2, 200 77, 000 13, 731 12, 42 
ennessee...... llle ecce c cce ro 11 2, 165, 166 156 , 460 39. 692 35, 93 
Vermont. cias EE 1 144, 914 104 3, 640 24, 910 22, 545 
EE 1 DIO. 899 A AA A orai 
Wisconsin..................--- use iea 41 ^» Y A EIA meine IS. EE 
Total: 1948. ........... uou 110 | 2 8, 894, 418 2, 479 86, 765 101, 171 91. 565 
1047 ESOS RCM ENDS 120 |? 9, 704,077 1, 997 69,895 | 137,780 124. 691 
Copper Lead Zinc 
State bc Total value 
Pounds Value Pounds Value Pounds Value 
la A PO AS AO AM PA AA $608 
Illinois. iso AP DEE 7, 390, 000 | $1, 322, 810 | 25, 960, 000 | $3, 452, 680 4, 719, 153 
CNO AA AO VEH 432, 000 77,328 1, 278, 000 169, 974 247, 302 
Michigan ....... 55, 554, 000 |$12, 055, 218 |....ooocoooolocccnnnonncolocooooococoo loco] 12, 055, 218 
O AA AAA PA A au ad 152, 664, 000 |3 20, 709, 849 | 3 20, 709, 849 
New York AA A A 2, 462, 000 440, 698 | 69, 132, 000 | 9, 194, 556 9, 652, 258 
Pennsylvania.... (4) (o SE IN A EA PA 4 RO, 427 
Tennessee........ 28, 496, 000 | * 6, 183, 632 |............]............ 59, 048, 000 7, 853, 384 | 1 14, 078, 39 
Vermont......... 4 ARM AAA A A FEES * 26, 185 
Virginie 6.2236 al esc oe esae ce Ui Rd 9, 406, 000 1, 683, 674 | 31, 764, 000 4, 224, 612 5, 908, 25 
WISCONSIN A A WEEN ; 308, 238 | 15, 728, 000 2, 091, 824 2, 400, 062 


Total: 19048. | 84, 050, 000 | 18, 238, 850 | 21, 412, 000 | 3, 832, 748 |355, 574, 000 | 47,696, 879 | 69, 946, 807 
1947.| 73, 750, 000 | 15, 487, 500 | 18,052, 000 | 2, 599, 488 |363, 584, 000 | 42,810,934 | 61, 092, 508 


t Excludes lead-bearing material mined wigh fluorspar and from which some lead was recovered as a by- 
product of the mining and milling of the 


par. 
2 Excludes magnet te pyrite chalcopyrite ore from Pennsylvania from which gold, silver, and copper are 
recovered; Bureau of Mines not at liberty to KE figures for ore and copper separately. 

! Estimated smelting value of recoverable zinc content of ore after freight, haulage, smelting, and manu- 
facturing charges are added. 


* Data for copper in Pennsylvania and Vermont included with Tennessee; Bureau of Mines not at liberty 
to publish separate figures. 


Tri-State Zinc, Inc., accounted for most of the current production 
of Illinois during 1948. It operated the Bautsch, Heer, and Black 
Jack mines. The Bautsch and Heer were operated throughout the 
year, whereas the Black Jack, last worked in 1927, was dewatered 
during the year and produced only in November and December. 

The Bautsch mine was operated through two shafts, one 282 feet 
&nd the other 291 feet deep. Development at this property during 
the year included 3,932 feet of churn drilling. The Heer mine was 
operated through one shaft 278 feet deep; development included 1,315 
feet of churn drilling. The Black ded: mine was operated through 
one shaft 158 feet deep; development included 565 feet of diamond 
drilling and 3,190 feet of churn drilling. Ore from all three mines was 
treated in the company's Gray mill. Small shipments to the Vinegar 
Hill Zinc Co. custom mill were reported from four other properties. 
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Reports on the Blewett zinc-lead deposit? and the Skene zinc mine? 
were published. 

Southern Illinois.—Production from Southern Illinois, in terms of 
recoverable metal, in 1948 was 4,047 fine ounces of silver, 2,749 
short tons of lead, and 6,783 tons of zinc compared with 1,790 ounces 
of silver, 1,675 tons of lead, and 5,220 tons of zinc in 1947. 

The Ozark-Mahoning Co., with fluorspar-zinc-lead mines near Cave in 
Rock, was the largest producer of silver, lead, and zinc in the district. 
Producing shafts (1948 depths in parentheses) were the Deardorff No. 
2 (310), Mahoning mine shaft No. 2 (161), Mahoning mine shaft No. 3 
(146), East Green (230), and West Green (363). During the year the 
company began sinking the North Green shaft and did 12,623 feet of 
churn drilling. The company mill at Rosiclare operated continuously 
throughout the year, treating company and custom ores from Illinois 
and Kentucky. Ore treated totaled 137,660 tons. Mill products 
were fluorspar, zinc and lead concentrates. Zinc concentrates were 
shipped to Fort Smith, Árk., and lead concentrates to Federal, Ill. 

The Minerva Oil Co. operated its fluorspar-zinc mine and 200-ton 
mill throughout 1948 except for the period of a labor strike, June 10-27. 
Development of the property included 320 feet of drifts, 46 feet of 
raise, 1,478 feet of diamond drilling, and 21,757 feet of churn drilling. 
Improved loading and drilling equipment were added to the mine. 
No major changes were made in milling operations. Zinc concentrates 
were shipped to Fort Smith, Ark. Among other producers in Southern 
Illinois were the Alcoa Mining Co., Crystal Fluorspar Co., and the 
Rosiclare Lead & Fluorspar Mining Co. Most of the ore produced 
by these companies from which zinc and lead were recovered was 
treated in the Ozark Mahoning Co. mill. The Bureau of Mines 
published a report giving the results of ore-dressing tests on oxidized 
ore from the Alco Lead Co., Golconda, Ill.* 


KENTUCKY 


Lead and zinc are produced chiefly as a byproduct or coproduct with 
fluorspar in Kentucky. The fluorspar-lead-zinc operations are 
situated principally in Crittenden and Livingston Counties. One 
zinc-lead mine was operated in Owen County. Production (in terms 
of recoverable metal) reported from 14 mines was 216 short tons of lead 
and 639 tons of zinc, an increase of 1 percent for lead and 26 percent 
for zinc over the 1947 totals. The Ozark-Mahoning Mining Co. 
operated the Babb and Commodore mines in Crittenden and Living- 
ston Counties. Development at these properties during 1948 included 
250 feet of shaft, 150 feet of drifts, and 4,234 feet of diamond drilling. 
The Alco Lead Co. operated the Mineral Ridge and Babb mines. 
The United States Coal & Coke Co., fluorspar division, operated the 
Tabb No. 1 and treated the ore produced in its fluorspar mill at 
Mexico, Ky. The K. T. Dome Mining Syndicate operated its zinc- 
lead mine and mill in Owen County. Other fluorspar producers 
shipped material containing zinc, Tend. and fluorspar to the Ozark- 
Mahoning mill at Rosiclare, Ill. | 


2 Holt, Stephen P., Investigation of the Blewett Zinc-lead Deposit, Jo Daviess County, Il.: Bureau of 
Mines Rept. of Investigations 4350, 1948, 36 pp. 

3 Terry, O. W., and Lincoln, Francis C., Investigation of the Skene Zinc Mine, Jo Daviess County, Ill.: 
Bureau of Mines Rept. of Investigations 4320, 1948, 5 pp. 

‘Fine, M. M., Ore-Dressing Investigation of Oxidized Lead Ores from Missouri and Illinois: Bureau of 
Mines Rept. of Investigations 4301, 1948, 10 pp. 
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MICHIGAN 


The output of recoverable copper from mines in Michigan was 15 
percent larger in 1948 than in 1947. No silver recovery was reported 
in 1948. Of the total material treated during the year, 2,165,112 
short tons was ore and 2,325,124 tons was old tailings. Copper re- 
coverable from ore averaged about 18.7 pounds per ton and from 
tailings about 6.5 pounds per ton. Producing companies included the 
Calumet & Hecla Consolidated Copper Co., Copper Range Co., Isle 
Royal Copper Co., and the Quincy Mining Co. 

alumet & Hecla Consolidated Copper Co. operated the Ahmeek, 
Douglass, Iroquois, Kearsarge, Peninsula, Allouez, Centennial, and 
Seneca No. 2 mines throughout 1948. Ore from these properties was 
treated in the company Ahmed 6,000-ton concentration mill. Old 
talings were treated throughout the year at the Tamarack reclama- 
tion plant, and from May through December at the Lake Linden 
ER plant. All concentrates were shipped to the company 
smelter. 

The Isle Royal Copper Co. operated its mine and 2,000-ton stamp 
mill from January until the early part of December, when all opera- 
tions ceased. During the year the company mined and treated 
264,949 tons of copper ore, which yielded 3,349 tons of copper concen- 
trates containing 2,604 tons of copper from which 2,578 tons of fine 
copper were recovered. The copper was refined for the Isle Royal 
Copper Co. by Calumet € Hecla Consolidated Copper Co. 

he Copper Range Co. operated the Champion mine throughout 
the year. The White Pine mine was operated from January to 
August 1, when operations were suspended. All ore was concen- 
trated at the company Freda 2,000-ton flotation mill. Extracts from 
the company annual report follow: 


This year marks the fiftieth anniversary of the company and of its subsidiary 
the Copper Range Railroad Company. Space prevents even a brief outline of 
the history and growth of the Copper Range Company since its beginning, and 
it will not be covered in this report. There are, however, several significant 
accomplishments that are appropriate to mention at this time. 

The Copper Range Company was organized on January 20, 1899, and through- 
out the fifty years of its existence has continued to follow the concepts of its 
founders—the production of copper and development of the natural resources of 
the Upper Peninsula of Michigan, together with the construction and operation 
of ? railroad and other services necessary for these objectives and for the publie 
welfaro. 

Since incorporation, several important properties have been acquired, and exten- 
sive mineral timber lands have been added to our ownership either by purchase or 
merger. Among these acquisitions was the C. G. Hussey & Company, fabricators 
of copper. "This division of the company was founded in 1848 and celebrated its 
centennial anniversary last year with appropriate ceremonies. 

A total of 1,233,570,000 pounds of copper have been produced from our mines 
in Northern Michigan, for which the company received an over-all average price 
of 15.7 cents per pound, and the company has paid a total of $34,590,000.00 in 
dividends to its stockholders. 

The acquisition and exploration of the White Pine ore body is an outstanding 
development which will play &n important part in the future of the company and 
Northern Michigan. The total estimated positive plus probable ore reserves of 
the White Pine mine stand to date at 199,610,000 tons of ore carrying 22.3 pounds 
of copper per ton. This includes 106,770,000 tons of parting shale ore averaging 
25.3 pounds per ton. Plans for the development of this ore body are progressing 
satisfactorily. * * * 

The net income of the company for the year 1948 was $1,016,559.22 after depre- 
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ciation and provision for all taxes. This compares with a net income of 
$991,052.43 for the preceding year. Dividends were paid during the year in the 
amount of $423,696 equivalent to 75 cents per share. * * * 

The program of exploration, development and mining initiated last year has 
been continued in the East Ven of the Champion mine. The work in the early 
pare of the year consisted largely of stoping on the 12th level south of No. 4 shaft. 

uring the latter part of the year stoping was started on the 9th level in the 
No. 1 shaft area. Development work was carried on throughout the vear at a 
rate sufficient to balance the tonnage of ore broken. A total of 119,912 tons of 
ore were mined during the year and produced 1,885,603 pounds of copper. 
Approximately 106,000 tons of ore were held in broken ore reserves at the close 
of the year. Although the grade of ore from the East Vein has proved dis- 
appointing, this work has carried its full share of the costs, and prospects for 
improvement justify the work being continued. This success was due in great 
measure to the excellent over-all operating efficiencies obtained by the manage- 
ment under the disadvantage of a power shortage during the last half of the year 
as well as of higher labor, material, and supply costs. 

There was no drilling or development work at the White Pine property during 
the vear, as no immediate advantage was to be gained by adding to the proven 
ore reserves. We have sufficient information and data to indicate the important 
een features of the ore body as well as to confirm the continuity and grade 
of ore. 

Tailings were treated by the Quincy Mining Co. at its reclamation 
plant at Mason, Mich., throughout 1948. Concentrates were shipped 
to the Calumet & Hecla Consolidated Copper Co. smelter during the 
early part of the year, then to the Quincy Mining Co. smelter at 
Hancock, Mich. First production of refined copper from the rehabili- 


tated Quincy smelter was reported in October. 
NEW JERSEY 


The output of recoverable zinc as metal or oxide from mines in 
New Jersey was virtually the same in 1948 as in 1947. However, the 
value in 1948 was 19 percent greater. New Jersey contributed 43 
percent of the recoverable zinc produced in States east of the Missis- 
sippi in 1948. 

Mines operated were the Mine Hill at Franklin and the Sterling 
Hill at Ogdensburg, both in Sussex County. The ore minerals are 
chiefly franklinite, willemite, and some zincite. In beneficiating the 
ore the franklinite is removed from the crushed ore by magnetic sep- 
arators, and the willemite and zincite are concentrated on jigs and 
tables. Franklinite concentrates are used in the manufacture of 
zinc oxide and spiegeleisen, and the willemite-zincite concentrate is 
smelted to produce high-grade zinc. Concentrates are refined in 
smelting and manufacturing plants at Palmerton, Pa. 

The value of the New Jersey output of zinc given in the tables of 
this chapter is the combined value of the zinc recoverable in both 
metal and oxide after freight, haulage, smelting, and manufacturing 
charges have been added. 


NEW YORK 


New York mines produced and treated 464,049 tons of ore, an in- 
crease of 6 percent over 1947. However, the output of recoverable 
zinc increased only 1 percent, and silver and lead output decreased 
16 and 18 percent, respectively. State production in 1948 in terms of 
recoverable metal was 18,788 fine ounces of silver, 1,231 short tons 
of lead, and 34,566 tons of zinc. 
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The producing mines were the Balmat and the Edwards, operat« 
by the St. Joseph Lead Co., and the Hyatt, operated by the Universal 
Exploration Co.—all in St. Lawrence County. Both companies oper- 
ated throughout 1948. The Balmat mine is worked through a single 
inclined shaft, and the ore is concentrated in a 1,200-ton flotation mull. 
Lead, zinc, and iron concentrates are made. Zinc concentrates were 
sent to the American Steel & Wire Co., Donora, Pa., and to the Sı. 
Joseph Lead Co., Josephtown, Pa. Lead concentrates were shipped 
to the St. Joseph Lead Co., Herculaneum, Mo. Development in the 
mine during 1948 included 1,753 feet of drift and 51,166 feet of dia- 
mond driling. The Edwards mine is worked through one vertical 
shaft 1,560 feet deep and one underground shaft 1,538 feet on a 42? 
slope. Development in the mine in 1948 included 312 feet of shaft, 
583 feet of drifts, and 8,132 feet of diamond drilling. A zinc flotation 
concentrate was made in the 600-ton mill and was shipped to the 
Josephtown smelter. 

The Hyatt mine is worked through an inclined shaft 450 feet deep 
and has approximately 8,500 feet of drifts. During 1948 development 
included 250 feet of drift. The ore is treated in a flotation mill, which 
has a daily capacity of 200 tons. The lead concentrate is shipped to 
Herculaneum, Mo., and the zinc concentrate to Donora, Pa., or 
Josephtown, Pa. 


PENNSYLVANIA 


The output of gold, silver, and copper in Pennsylvania increased 
45, 39, and 48 percent, respectively, in 1948 over 1947. Production 
was from the Cornwall mine of the Bethlehem Steel Co. in Lebanon 
County. The ore (magnetite-pyrite-chalcopyrite) is treated in the 
company combined magnetic concentration and flotation plant at 
Lebanon, which operated on a 24-hour schedule 6 days per week during 
the year. 

ege zinc mines have been idle for many years. How- 
ever, the New Jersey Zinc Co. of Pennsylvania was rehabilitating 
and developing its property in the Friedensville district ànd contem- 
plates production in 1949. A report on the Bamford zinc mine was 
published by the Bureau of Mines. 

Zinc ei fs at Donora, Josephtown, and Palmerton, Pa., treat 
most of the zinc concentrates produced in New York, Pennsylvania. 
and Tennessee as well as large tonnages from other States and frum 


foreign countries. 
TENNESSEE 


During 1948 Tennessee mines produced gold, silver, copper, and zinc, 
but no lead. The gold and silver outputs, byproducts of copper ores, 
were only about half those of 1947; copper production decreased 2 
percent and zinc 5 percent. Production was reported from 11 mines 
operated by 3 companies. l 

The American Zinc Co. of Tennessee operated the Grasselli, Jarna- 
gin, and Mossy Creek mines in Jefferson County and the Mascot No. 
2 in Knox County during the entire year. Development in the Gras- 


C Ea 
! Mosier, McHenry, Bamford Zinc Mine, Lancaster County, Pa.: Bureau of Mines Rept. of [Invest:gat mus 
4247, 1048, 3 pp. 
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selli mine included 1,830 feet of drifts, 527 feet of incline shaft, 35,149 
feet of diamond drilling, and 12,573 feet of churn drilling; in the 
Jarnagin mine, 549 feet of drift, 5, 635 feet of diamond drilling, and 
3,264 feet of churn dri ; in the Mascot No. 2 mine, 2,177 eet of 
drift, 235 feet of incline s aft, 20,407 feet of diamond drilling, and 
425 feet of churn drilling; and in the Mossy Creek mine, 503 feet of 
drifts. All ore was concentrated at the Mascot mill. Concentrates 
were shipped to several smelters and oxide plants. 

All producing mines of the Tennessee Copper Co. in Polk County 
were opara e at capacity throughout 1948. They were the Burra 
Burra, Boyd, Calloway, Eureka, and Mary. Development during the 
year included 819 feet of shaft, 13, 087 feet of drift, 3,374 feet of raises, 
and 6,573 feet of diamond drilling. The ore produced—a sulfide con- 
taining iron, copper, zinc, and small quantities of gold and silver— 
was concentrate in the London and Isabella mills. Copper, iron, 
and zinc concentrates are made. Zinc concentrates were sent to the 
New Jersey Zinc Co., Palmerton, Pa., and to the American Zinc Co., 
East St. Louis, Ill. Copper concentrates are reduced to blister copper 
in the company smelter at Copperhill, Tenn. Part of the copper 
blister is shipped to the electrolytic plant of the Phelps Dodge Copper 
Corp., Laurel Hill, N. Y., and the remainder is used to manufacture 
copper sulfate. The Bureau of Mines published a report giving data on 
blast-hole drilling with diamond drills at the Tennessee Copper Co. 
mines 

Tho Davis-Bible group of claims and 800-ton flotation mill near 
Jefferson City in Jefferson County were operated throughout 1948 
by Universal Exploration Co. A total of 208,499 tons of ore was 
mined in 1948, from which 10,380 tons of zinc concentrates were made. 
Development in the mine included 188 feet of shaft, 1,553 feet of 
drift, 6,312 feet of diamond drilling, and 2,336 feet of ‘churn drilling. 
Concentrates were shipped to the American ‘Steel & Wire Co. , Donora, 
Pa., and to the St. Joseph Lead Co., Josephtown, Pa. 

The Bureau of Mines ublished reports on the Howard Lynch ’ and 
KS D. W. Harris (O'Dell)* zinc prospects, both in Claiborne County, 

enn. 


VERMONT 


The Vermont Copper Co. produced gold, silver, and copper from 
the Elizabeth mine in Orange County throughout 1948. The ore, 
carrying chalcopyrite and pyrrhotite with a small quanity of gold 
and silver, is concentrated in the company 500-ton flotation mill. 
During the year 144,914 tons of ore were treated, and 9,679 tons of 
copper concentrates were made. "The concentrates made are shipped 
chiefly to the Phelps Dodge Corp. smelter and refinery &t Laurel Hill, 
N. Y. The output of recovera le copper during 1948 was about 2 
percent less than in 1947. 


* Beck, William A., Blast-Hole Drilling with Diamond Drills at the Tennessee Copper Co. Mines, Duck- 
town, Tenn.: Bureau of Mines Inf. Circ. 7452, 1948, 17 pp. 
7 Hickman, Robert C., Howard Lynch Zinc Prospect, Claiborne County, Tenn.: Bureau of Mines 
Rept. of Investigations 4204, 1949; 3 pp. 
* Hickman, Robert C., arris dub poU Zinc Prospect, Claiborne County, Tenn.: Bureau of 
Mines Rept. ‘of EE 1266, 1948, 3 
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VIRGINIA 


Mines in Virginia recorded an increase of 24 percent in output of 
recoverable lead and a decrease of 5 percent in output of zinc in 1948 
compared with 1947. No copper production was recorded in 1948. 

The Austinville zinc-lead mine operated continuously during 1948; 
the ore is treated in a 2,000-ton flotation mill at the mine. 

The Bureau of Mines published reports on the Sutherland copper 
prospect ? and the Toncrae-Howard copper deposits,” both in Floyd 
County, Va. 


WISCONSIN 


During 1948 Wisconsin mines produced and treated 97,595 tons of 
ore and tailings containing, in terms of recoverable metal, 577 short 
tons of lead and 3,224 tons of zinc. In addition, 89,631 tons of ore 
from the stock pile of the Office of Metals Reserve (OMR), mined 
prior to 1947, was treated and credited to 1948 production from 
Wisconsin mines. This ore contained in terms of recoverable metal, 
284 tons of lead and 4,640 tons of zinc. This output compares with 
454,659 tons of ore produced and treated in 1947, which yielded 1,054 
tons of lead and 9,883 tons of zinc, and 43,351 tons of OMR stock- 
piled ore treated in 1947, which yielded 112 tons of lead and 2,341 
tons of zinc. There were 41 producing mines compared with 52 in 
1947. 

The OMR reported that all lead-zinc and zinc ores purchased from 
mines in Northern Illinois and Wisconsin on hand at the beginning 
of 1948 were sold to the Vinegar Hill Zinc Co. during the year. This 
ore, totaling 96,606 tons containing 533,548 pounds of lead and 
12,289,026 pounds of zinc, was treated by the Vinegar Hill Zinc Co. 
during the year, and the quantity of metal recovered was prorated 
according to records of purchases, to Illinois or Wisconsin mines and 
was credited as part of the 1948 output for each State. The difference 
between the calculated balance shown in the 1947 chapter and the 
actual balance can be attributed chiefly to the difference between the 
initial and final assay and to physical and oxidation losses from storage. 

Most of the ore produced in Wisconsin in 1948 and some ore from 
Northern Illinois was beneficiated at the Vinegar Hill Zinc Co. custom 
mill at Cuba City. The mill operated throughout the year and 
treated current and stock-piled ore totaling 114,125 tons, and 3,353 
tons of tailings. Galena concentrates mads averaged 72.01 percent 
lead, and sphalerite concentrates averaged 62 percent zinc. Principal 
shippers to the mill were Kittoe Mming Co., Cuba Mining Co., 
Meekers Grove Mining Co., Little Mullen Mining Co., William A. 
Reed, and Frank Mullikin—all in Wisconsin. The Dodgeville Mining 
Co., the largest producer in the State, and the mentioned pe 
accounted for 89 percent of the value of the current output from lead 
and zinc mines in Wisconsin during 1948. 

The Dodgeville Mining Co. operated its mine and 50-ton flotation 
mill throughout 1948 and mined and concentrated 49,023 tons of ore 

* Grosh, Wesley A., Investigation of the Sutherland Copper Prospect, Floyd County, Va.: Rept. ol 
Investigations 4357, 1948, 2 p 


p. 
t0 Grosh, Wesley A., Investigation of the Toncrae- Howard Copper Deposits, Floyd County, Va: Rept 
of Investigations 4362, 1948, 4 pp. 
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producing 375 tons of galena concentrates, which averaged 69.213 
percent lead, and 1,932 tons of sphalerite concentrates which aver- 
aged 61.814 percent zinc. Deve opment during the year included 
sinking the Dodgeville No. 2 shaft 122 feet, 281 feet of drifts, and 
17,000 feet of churn drilling. 

Development and dolore ion by the Calumet Corp. (subsidiary of 
Calumet & Hecla Consolidated Mining Co.) continued on its prop- 
erties near Shullsburg. Reports of investigations of several mines 
and mining areas made prior to 1948 were published by the Bureau 
of Mines during the year." 


OTHER STATES 


No production of gold, silver, copper, lead, or zinc was reported 
from mines in other States in the region during 1948. Reports of 
investigations of mines in Alabama, Maine, New Hampshire, and 
North Carolina made by the Bureau of Mines prior to 1948 were 
published.” 


n RUE d M., Trego Lead-zinc Mine, Grant County, Wis.: Bureau of Mines Rept. of Investi- 
gations 4211 

Lincoln, Francis e. Investigation of oo and Buckford Zinc Deposits, Iowa County, Wis.: Bureau 
of Mines Rept. of Investigations 4226, 1948, Dp: 

Terry, Owen W., Churn Drilling at the Me hon Zine Deposit, Iowa County, Wis.: Bureau of Mines 
Rept. of Inv estigations 4307, 1948, 8 pp. 

Berliner, Howard M., Investigation of the Crescent Lead and Zinc Mine, Iowa County, Wis.: Bureau 
of Mines Rept. of Inv estigations 4317, 1948, 6 pp. 

Kelly, James V., Investigation at the Fairplay Zinc and Lead Area, Grant County, Wis.: Bureau o 
Mines Rept. of Investigations 4327, 1948, 5 pp 

Berliner, Howard M., Investigation of the Argal (Baggaley) Zinc-lead Mine, Iowa County, Wis.: Bureau 
of Mines Rept. of Investigations 4340, 1948, MS 

13 Pallister, Hugh D., and Thoenen, J. tone Hil! Conner Mine, Oleburne and Randolph Oounties, 
Ala.: Bureau of Mines Rept. of Inv SE 4221, 1948, 29 pp. 
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Hermance, H. P., and Mosier, McHenry, Investigation of the Ore Hill Zinc-lead- Mine, Grafton County, 
N. H.: Bureau of Mines Rept. of Investigations 4328. 1948, 13 pp. 
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GENERAL SUMMARY 


1943, and for the first time since 1943 the lead output exceeded 

the zinc output, despite the fact that the latter was the highest 
since 1944. The silver output increased from 10,345,779 fine ounces 
in 1947 to 11,448,875 in 1948 (an ll-percent gain); lead from 
157,888,000 pounds to 177,088,000 (a 12-percent gain); and zinc from 
166,138,000 pounds to 172,534,000 (& 4-percent gain). However, the 
old output dropped from 64,982 fine ounces to 58,454 (a 10-percent 
oss) and copper from 3,280,000 pounds to 3,248,000 (& 1-percent loss). 
The total value of the five metals rose from $55,164,670 in 1947 to 
$67,758,290 in 1948—the greatest value in any year in the State's 
history and a 23-percent gain over 1947. The total value of the gold 
was $2,045,890—3 percent of the State total value; silver, $10,- 
361,810—15 percent; copper $704,816—1 percent; lead, $31,698,752— 
47 percent; and zinc, $22,947,022—34 percent. In 1948 the State re- 
mained the largest producer of silver and zinc in the United States 
and the second-largest producer of lead (exceeded only by Missouri). 
More than 92 percent of the State silver production, 85 percent of the 
copper, 93 percent of the lead, and 97 percent of the zinc came from 
the Coeur d’Alene region of Shoshone County; the rest of the silver, 
copper, lead, and zinc came largely from the Warm Springs district 
2 laine County and the Bayhorse and Alder Creek districts in Custer 

ouníty. 

More than 46 percent of the State gold production in 1948 came 
from & lode mine in the Yellow Pine district, Valley County; the 
remainder came largely from dredging operations in the Boise Basin 
district, Boise County; Elk City district, Idaho County; and Yankee 
Fork district, Custer County. 
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All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of the metal production herein reported has been 
calculated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1944-48 


Year (per fine | (per fine 
ounce) ounce) 


eR ae ee eege sae e gë o id 
e e ee e o ee e ee ee e ee e ep e e o me e ep ee eem o ege em e e e sm e em e o 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-1- ($20.671835) per fine ounce. 

2 Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 
31, 1947: $0.905; 1948: $0.9050505. 

3 Yearly average welghted price of all grades of primary metal sold by producers; 1944-47: price includes 
bonus payments by Office of Metals Reserve for overquota production. 


Mine production of gold, silver, copper, lead, and zinc in Idaho, 1944-48, and 
total, 1863-1948, in terms of recovered metals 


Mines producing Gold (lode and placer) Silver (lode and placer) 
a | Ore (short Së 
Lode Placer Fine ounces Value Fine ounces Value 
1944........ 112 20 3, 271, 038 25, 008 $875, 280 9, 931, 614 $7, 062, 481 
1945. ....... 116 27 3, 139, 286 17, 780 622, 300 8, 142, 667 5, 790, 341 
1940. ....... 139 71 2, 882, 187 42, 975 1, 504, 125 6, 491, 104 5, 244, 812 
1947......-. 183 99 3, 717, 697 64, 982 2, 274, 370 10, 345, 779 9, 362, 930 
1948. ....... 194 78 3, 981, 846 58, 454 2, 045,890 | 11, 448,875 10, 361, 810 
1863-1948. . .|.............. |]. ..-..--.--. (1) 7, 964, 185 | 181,885,878 | 542, 280,066 | 378, 756, 733 
Copper Lead Zinc 
Year ES Total value 
Pounds Value Pounds Value 
1944........- 3, 376, 000 $455, 760 | 167, 060, 000 $20, 832, 816 $42, 591, 137 
1943........ 3, 096, 000 417,960 | 136, 894, 000 19, 196, 490 37, 799, 975 
1946. ....... 2, 076, 000 336, 312 | 119, 974, 000 17, 447, 708 37, 610, 123 
1944. 280, 000 688, 800 | 157, 888, 000 20, 102, 698 55, 164, 670 
1948. ....... 3, 248, 000 704, 816 | 177, 088, 000 22, 947, 022 67, 758, 290 


es | eee | —á—YXÀÀQMM—— |S |S | — ND || ———— Qá—AÓn—  —— 
M—A-——————————Á— | I——————————MÁI—À—————————|I—————————I—————————————II————ÉÁ———————LI——————————— 


3 111, 051 | 34, 350, 695 | ? 6,107,872 | 710, 312, 892 254, 278, 34^ |1, 559, 584, 543 


1 Figure not available. 
3 Short tons, 
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Gold produced at placer mines in Idaho, 1944-48, by classes of mines and by 
methods of recovery 


ALS Gold recovered 
Mines e 
Class and method produc- bl de 
ing yards) |Fineounces| Value per cubie 
yard 
Surface pe 
Gravel mechanically handled: 
Bucket-line dredges: 


Gravel hydraulically handled: 
Hydraulic: 
1944 . ac cd 3 3, 600 . 399 
1945... Leod en UNIS eS ADS E VE 6 14, 600 KA 
A ee 10 37,100 . ZA 
IT. Lon Der A A coe 9 32, 560 .163 
1946 eege 4 32, 600 . 208 
Small-scale hand methods: Wet: 
hr WEE 16 10, 167 . 265 
D ——— E 17 $, . 413 
poo c —— eeler 43 7, 350 .633 
Ee ee 58 10, 607 .719 
JOMB so css rada 54 11, 087 . 969 
E——9 
Underground placers: 
Drift: 

jp ^ EPUM EE 4 2, 100 . 300 
lr, ET —— — 3 . 300 
LONG ep P 5 2, 567 . 300 
A See ences sess 7 333 . 300 
prom 5 620 .90i 

p —————M d 

Grand total placers 

pur ER ? 20 15, 807 . 900 
1968 NNI o NM PE eee 27 270, 533 .229 
TEE 71 4, 178, 023 . 109 
EE A Se 99 | 4, 467, 931 .155 
O A es oo eee 78 | 4,042, 245 . 180 


t Inatudes all placer operations using power excavator and washing plant, both on dry land; an outfit 
wrt cevable washing plant is termed a “dry-land dredge.” 
2 A zz» using more than one method of recovery is counted but once In arriving at total for all methods. 


IDAHO—GOLD, SILVER, COPPER, LEAD, AND ZINC 1487 


Total value 


1910 1920 1930 1940 1950 


FIGURE 1.—Value of mine production of gold, silver, lead, and zinc and total value of gold, silver, copper, 
end, and zinc in Idaho, 1870-1948. The value of copper has been less than $2,000,000 annually, except in 
a few years. 


Mine production of gold, silver, copper, lead, and zinc in Idaho in 1948, by months, 
in terms of recovered metals 


Copper Lead 

Gold (fine | Silver (fine Zine (short 

Month ounces) ounces) ech deich tons) 
As AAA A 5, 809 1, 055, 110 144 8, 020 7, 140 
e MA lio rx cree 4, 595 890, 095 133 7,326 6, 420 
March. AA A A 4, 614 1, 070, 600 160 1,815 7, 841 
ADHI. uci dL SL sae 4, 248 1, 110, 110 149 7, 945 7, 302 
EE 4, 247 974, 305 128 6, 970 7,162 
Jule A EENEG 4,823 889, 500 123 6, 825 7, 273 
SONY A O iiid 4,677 885, 990 128 6,755 7, 252 
AURUM cusco a as 6, 054 955, 490 133 1, 900 7,578 
SI _...........-.-2-2 222-222. 4, 788 964, 400 129 7, 835 7, 247 
October. cnt See Ke 5, 260 829, 685 131 7, 330 6, 927 
INOVOMI DED EE 5, 964 901, 890 135 7,620 7, 327 
o o oo A A 3,375 921, 700 181 7, 844 6, 903 
Total: 1048... 58, 454 11, 448, 875 1, 624 88, 544 86, 267 
ht A A A 04, 982 10, 345, 779 1, 78, 044 83, 069 


Gold.—The output of recoverable gold in Idaho declined 10 percent 
in 1948, owing to a decrease of 7,528 ounces from lode mines, especially 
from the Boise-Rochester-Monarch group at Atlanta and from the 
Yellow Pine mine at Stibnite. Gold recovered from placer properties 
increased from 19,776 ounces to 20,776. The Yellow Pine lode mine 
in Valley County worked by the Bradley Mining Co. continued to be 
by far the largest producer of gold in Idaho, although its output de- 
clined 12 percent; it was followed by a bucket-line dredge at Idaho 
City worked by the Idaho-Canadian Dredging Co., a dragline dredge 
on Jordan Creek worked by Jordan Placers, Inc.; a bucket-line dredge 
near Elk City worked by the Warren Dredging Corp.; a lode property 
at Atlanta worked by Falache Mines, Inc.; and a bucket-line dredge 
near Centerville worked by Baumhoff-Marshall, Inc. Of the total 
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gold produced in Idaho in 1948, 54 percent came from gold ore, 25 
percent from bucket-line dredging, 9 percent from dragline dredging, 
and most of the remainder from zinc-lead ore. Five bucket-line 
dredges and 7 dragline dredges treated 3,996,738 cubic yards of gravel 
x ee and recovered 20,244 fine ounces of gold and 5,769 fine ounces 
of silver. 

Silver.—Stimulated by higher prices for lead and zinc and a steady 
price for silver, Idaho’s output of recoverable silver increased to 
11,448,875 fine ounces in 1948, the largest output since 1943 and 
1,103,096 ounces more than in 1947. The State remained the largest 
producer of silver in the United States—a place it has held since 1933. 
The gain in 1948 resulted mainly from a substantial increase in output 
of silver ore from property operated by the Sunshine Mining Co., 
from an increase in output of zinc-lead-silver ore from the Bunker 
Hill & Sullivan, Page, and Sidney mines, and from new production 
of silver ore from the Silver Summit mine, all in the Coeur d'Alene 
region. The Coeur d’Alene region produced more than 92 percent of 
the State total silver in 1948; the remainder came largely from the 
Warm Springs, Yellow Pine, and Bayhorse districts. Of the State 
total silver, silver ore yielded 50 percent, zinc-lead ore and old tailings 
39 percent, lead ore 8 percent, and gold ore most of the remainder. 
The recovery of silver from silver ore increased 614,725 ounces, owing 
chiefly to the rise in output of ore from property operated by the 
Sunshine Mining Co.; the recovery of silver from lead ore increased 
302,085 ounces and that from zinc-lead ore 246,610 ounces, but that 
from gold ore declined 49,244 ounces. 

Eleven mines—the Sunshine, Bunker Hill & Sullivan, Polaris, 
Silver Dollar, Page, Osburn tailing dump, Sherman, Triumph, Sidney, 
Yellow Pine, and Siar produced 81 percent of the silver output of 
the State in 1948. Six properties near Kellogg, operated by the 
Sunshine Mining Co., produced 5,726,863 ounces of silver in 1948, or 
50 percent of the State total. 

Copper.—The output of copper in Idaho declined slightly to 
3,248,000 pounds in 1948, a 1-percent loss from 1947. About 82 
percent of the State copper output in 1948 was recovered as a by- 
product in the treatment of zinc-lead ore and silver ore from mines in 
the Coeur d’Alene region; the remainder was recovered largely from 
zinc-lead ore produced in the Warm Springs district. 

The Sunshine mine near Kellogg in the Coeur d’Alene region con- 
tinued to be the largest producer of copper in Idaho. It was followed 
by the Bunker Hil & Sullivan, Polaris, Silver Dollar, and Triumph 
properties. 

Lead.—In 1948 the mines in Idaho produced 177,088,000 pounds of 
recoverable lead, the largest output since 1943 and the first time since 
1943 that the lead output exceeded the zinc output; however, it 
was only 3 percent greater, but the value of the lead in 1948 was 38 
percent greater than the value of the zinc, owing principally to the 
difference in price. Higher prices for lead and zinc in 1948 and a 
steady price for silver caused & greater output of silver-lead ore and 
zinc-lead-silver ore from mines in the Coeur d'Alene region, the chief 
source of silver, lead, and zinc in Idaho.In 1948, 93 percent of the 
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State total lead came from the Coeur d'Alene region; most of the 
remainder was produced in the Bayhorse, Warm Springs, Alder Creek, 
and Clark Fork districts. Zinc-lead ore and old tailings (2,751,561 
tons) from the Coeur d'Alene region yielded more than 77 percent of 
the State total lead; and lead ore and silver ore, chiefly from the 
Coeur d'Alene region, yielded 18 percent. The remainder came 
largely from lead ore in the Bayhorse, Alder Creek, and Clark Fork 
districts, zinc-lead ore in the Warm Springs district, and old zinc slag 
in the Coeur d'Alene region. Lead recovered from lead ore increased 
8,410,043 pounds, that from zinc-lead ore and old tailings 8,310,464 
pounds, and that from silver ore 2,729,456 pounds. 

The Bunker Hill & Sullivan mine at Kellogg was by far the largest 
producer of lead in Idaho in 1948, and its output increased nearly 
52 percent over 1947. In 1948 the combined lead output of the six 
largest produci mines (each producing more than 7,600,000 
pounds—the Bunker Hill & Sullivan, Page, Star, Sherman, Sidney, 
and Morning—was 106,897,467 pounds or 60 percent of the State 
total. Other important producers in 1948 were the Osburn tailing 
dump, Tamarack, Bunker Hill & Sullivan mill tailing dump, Frisco, 
Dayrock, and Sunshine properties. 


FIGURE 2.—Mine production of lead and zinc in Idaho, 1942-48, by months, in terms of recovered metals, 


Zinc.—Idaho’s output of recovered. zinc increased to 172,534,000 
pounds in 1948, the largest output since 1944, when the State reached 
1ts peak production of 182,744,000 pounds. Most of the increase in 
1948 came from four mines—Sidney, Highland-Surprise, Spokane- 
Idaho, and Page—in the Pine Creek area of the Coeur d'Alene region. 
About 97 percent of the State total zinc in 1948 came from the Coeur 
d'Alene region and most of the remainder from the Warm Springs 
district. “Zinc-lead ore and old tailings concentrated yielded EE 
91 percent of the State total zinc; old zinc slag smelted and fumed, 5 
percent; and zinc ore concentrated, lead ore concentrated, silver ore 
concentrated, zinc-lead ore smelted, and zinc ore smelted, nearly all 
the remainder. 
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Twelve properties (each producing more than 7,000,000 pounds of 
zinc)—the Star, Page, Sidney, Bunker Hill & Sullivan, Bunker Hill 
smelter slag dump, Frisco, Highland-Surprise, Osburn tailing dump, 
Morning, Amazon-Carlisle, Spokane-Idaho, and Tamarack—produced 
84 percent of the State total zinc in 1948. 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Idaho in 1948, by counties, 
in terms of recovered metals 


Mines pro- Gold (lode and placer) Silver (lode and placer) 


ducing 
County 

Lode | Placer | Fine ounces Value Fine ounces Value 
A O A 2 4 A VE 
AdAS A ee dora 2 70 95 $50 
Blc a E: eee 2, 132 74, 620 215, 220 249, 088 
A 5 14 11, 855 414, 025 4, 697 4, 251 
EELER o oc n ERRASSE A 12 44, 034 39, 553 
Bonneville....................].--..... 1 22 NAAA aie ee erent wt 
Boundary.................... BW EE 10 350 15, 040 13, 612 
rh e532 oe ee eee oe 9 J.. 2 70 1, 390 1, 258 
CAMAS AM ee 5 1 187 6, 545 1, 200 1, 086 
(OF: CLT: DOS ML TENES AA ELLE AE O Der 
CIA AAA AN o A, AA E EE 21 19 
Clearwater...................- 1 3 329 11, 515 43 39 
CU Bees RERUM 29 3 4, 031 141, 085 238, 707 216, 042 
Elnmioró. e li ere 3 2 2, 620 91, 700 11, 248 10,18) 
Get. aoo racc cuiua e Seel 34 1,190 526 476 
Idali9. eoa eau celu: 11 23 5, 455 190, 925 1, 126 1, 019 
et cin rr ld 5 14 ERA AA 
Seat a OE 26 8 1, 051 36, 785 17, 693 16, 013 
Nez Perce.....-..-.-------.--|-------- 2 455 EEN A 

leegen, Gieres geste set 2 3 31 759 

Shoshone..................... 65 7 3, 362 117, 670 10, 598, 338 9, 592, 031 
Twin AAA PO 2 140 A DEE 
AAA aee xat s ls 4 2 21, 284 954, 940 237, 274 214, 745 

Washington.................. ji enmt VE EE, AP eee TON ; 1, 
Total: 1948 ....-.-.....-... 194 78 58, 454 2, 045, 890 11, 448, 875 10, 361, 810 
1917. ossa nea 183 99 64, 982 2, 274,370 | 10,345,779! — 9,360, 930 

Copper Lead Zinc 
County KEE KEE Ó n —á [ni —P (€ —  À a 
Pounds Value Pounds Value Pounds Value 

BEE AA AA EE AA EE PAA. $140 
Adams.............. 6, 400 Sh. S00 WEEN, URN AAN CPC 1, 545 
Blaine.............. 224,400 | 48,695 2, 746, 400 $491, 606 3, 138, 600 $417,434 | 1,289,468 
EE EE erit 1, 800 ded AER A 419, 498 
Honner 02- 3, 400 738 1,187, 300 212, 527 68, 000 9, 044 262, 582 
IA A AAA PS A EA en E E ES, EE 770 
Boundary........... 7, 600 ], 649 745, 400 133, 427 51, 000 6, 783 155, S21 
11197 AA 900 195 253, 000 45, 287 23, 400 . 3,112 49, 922 
Camas.............. 900 195 35, 000 6, 265 2, 700 359 14, 450 
EDT EE EA PRA 100 AO dE 18 
Clark ise ei og 10, 300 y 1 AAA PA A E 2, 254 
Clearwater EAN A A A AS. RA A 11, 554 
SE 94,100 | 20, 420 5, 768,000 | 1,032, 472 1, 359, 600 180,827 | 1, 5090, S46 
ene A WEE E A AA AA RA EE 101, s80 
COM MUR eeneg 200 43 7, 800 1, 396 3, 700 492 3, 597 
1 Ko E1] REA O AAA II AA A A 191, 944 
Te A AAA EA A EOS. PA EECHER 490 
Lemhi.............. 121,800 | 26, 431 1, 168, 000 209, 072 286, 000 38, 038 326, 339 
No2 dn EE, DEE A AAA A cuan fet EE 455 
A A O A AA ordo e EE 1,772 
Shoshone............ 2, 775,000 | 602,175 | 165,174, 000 | 29, 566, 146 | 167, 601, 000 | 22, 290, 983 | 62, 163, 955 
"wil Falls iL AA AA AA EE ASA EENS 140 
E EE EE, DEENEN 600 A Ee 1, 109, 792 
Washington......... 3, 000 651 600 ¡lA A AA 2, 083 


—— Le d EE AS 


Total: 1948......| 3, 248, 000 | 704, 816 | 177, 088. 000 | 31,698, 752 | 172, 534, 
1947 ... 13,250,000 | 6S9, 5800 | 157, 585, 000 | 22, 735,872 | 166 
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MINING INDUSTRY 


The upward trend of Idaho's mining industry continued throughout 
1948, especially during the last quarter of the year when the price of 
copper, lead, and zinc advanced and a greater supply of labor became 
available. However, gold mining was far below what it was during 
the years before World War II. The increase in the price of copper, 
lead, and zinc and the improvement in the labor supply during the 
year stimulated greater activity at mines in the Coeur d'Alene region, 
Shoshone County—the chief source of silver, copper, lead, and zinc 
in Idaho. As a result, the State had the highest value of the five 
metals and the greatest output of ore in its history. Although the 
State made & record output of ore in 1948, production was retarded 
owing to & lack of experienced miners and to a large labor turn-over. 
The output of zinc-lead ore and old tailings (by far the chief ore 
output of the State) increased from 2,716,251 tons to 2,824,758, gold 
ore from 618,877 tons to 672,681, lead ore from 165,218 tons to 
253,648, silver ore from 146,259 tons to 149,691, and zinc ore and old 
slag from 67,133 tons to 79,674. More than 97 percent of the gold 
ore mined in Idaho in 1948 came from the Yellow Pine mine at 
Stibnite, Valley County, where the output increased from 584,483 
tons in 1947 to 655,682 tons in 1948. About 99 percent of the silver 
ore, 99 percent of the zinc ore and old slag, 97 percent of the zinc-lead 
ore and old tailings, and 74 percent of the lead ore came from various 
properties in the Coeur d'Alene region. Placer mining indicated 
greater activity in the Boise Basin, Elk City, and Yankee Fork 
districts, where dredges were operated, but activity in the Gibbonsville 
and Kirtley Creek districts declined considerably owing to suspension 
of dredging operations. Fifteen dredges (7 dragline, 5 bucket-linc, 
and 3 suction) recovered 20,264 fine ounces of gold in Idaho in 1948, 
compared with 25 dredges (12 dragline, 8 bucket-line, and 5 suction) 
in 1947 that recovered 19,386 fine ounces of gold. 


ORE CLASSIFICATION 


Details on ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore sold or treated in Idaho in 1948, with content in terms of recovered metals 


Mines Ore Gold Silver : 
Source produc- (short (fine (fine e a ) ( a 
ing tons)  |ounces)| ounces) penne. pounas potnit 
Dry and siliceous gold 
DË e VE 34 672,681 | 31, 905 250, 298 594 4,704 172 
Dry and siliceous gold- 
silver ore......... Ve 1 6 3 BO f... PERIERE EE 
Dry and siliceous silver 
O0fe....... es EE 17 149, 691 188 5, 735, 954 | 1, 371, 582 7,427,305 468, 238 
52 822, 378 | 32,006 | 5,980, 332 | 1, 372, 176 7, 432, 000 408, 410 
Copper ore............... 11 1, 383 38 2, 464 170, 674 600 BEN 
Lead ore. ................ 73 253, 648 117 939, 500 160,335 | 24,483,704 1, 966, 307 
Lead-copper ore.......... 1 5; 9 DEEN 21 300 Lou. 
LIDO en Broca dira 4 179,674 20 24, 021 11, 546 2,161, 236 13, 235, 447 
Zinc-lead ore. `, 15 2, R24, 758 4, 807 4. 490. 618 | 1, 532, 969 | 143, 009, 451 | 156, 803, 836 
Total lode mines... 3194 (13,981, 846 | 37,678 | 11, 442, 956 | 3, 243, 000 | 177, 085, 000 | 172, 534, 000 
¡ET a200 y). A, 20,776 5:019 |. oun AAA A RA 
Total: 1948...._.... 273 |! 3,981,846 | 58,454 | 11, 448,875 | 3, 248, 00( 177, 085,0 172, 534, 000 
1947... ..... 282 | 33,717, 697 | 64,982 | 10, 345, 77 3, 280, 000 | 157, 888, 000 | 166, 138, 000 


1 Includes 48,131 tons of old lead-smelter slug. 
3 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 
3 Includes 65,409 tons of old lead smelter slag. 
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METALLURGIC INDUSTRY 


Of the 3,981,846 tons of ore produced in 1948 in Idaho, 3,903,183 
tons (98 percent) were treated at milling plants, and the remainder, 
78,663 tons (2 percent), was shipped crude to smelters. 

Milling plants in 1948 treated principally zinc-lead ore and old 
tailings (2,813,534 tons), gold ore (672,404 tons), lead ore (236,470 
tons), silver ore (149,585 tons), and zinc ore (30,832 tons). Current 
hot zinc slag totaling 126,885 tons was fumed, and 48,131 tons of old 
dump lead-smelter slag were delivered for smelting and fuming in 
1948. Metals recovered from the old dump slag were credited to 
the Bunker Hill smelter dump, and metals recovered from the hot slag 
were credited to various producers of the ores and concentrates that 
contributed during the year to the slag-making material. 

The Bunker Hill & Sullivan Mining & Concentrating Co. operated 
its Bradley lead smelter and refinery at a greater rate than in 1947 on 
ore and concentrates, chiefly from mines and mills in the Coeur 
d'Alene region. 'The company also operated its antimony and cad- 
mium plants, 2,000-ton flotation mill (including & sink-and-float 
unit), 300-ton tailing-treatment plant for recovery of silver, iron, lead, 
and zinc from old jig tailings, and 450-ton zinc slag-fuming plant at 
Bradley. According to the company annual stockholders' report for 
1948, the smelter produced 7,928 ounces of gold, 10,266,544 ounces 
of silver, 150,577 pounds of cadmium, 1,166 tons of copper, 1,297 tons 
of antimony, 14,365 tons of zinc, and 61,151 tons of lead. The slag- 
fuming plant yielded 21,491 dry tons of deleaded zinc fume and 2,931 
dry tons of lead fume; the production of lead and zinc in 1948 was 
about the same as that in 1947. The Sullivan Mining Co. operated 
at capacity throughout the year its 100-ton electrolytic zinc plant near 
Bradley, producing 42,065 tons of high-grade slab zinc. This is the 
largest yield for any of its 21 years of continuous operation, according 
to the annual report of the Bunker Hil & Sullivan Mining & Con- 
centrating Co. During the year the Sullivan Mining Co. completed 
150 additional electrolytic cells and other necessary facilities for 
increasing the capacity of its zinc plant from 100 to 150 tons of slab 
zinc a day. The Bradle Mining Co. operated its 2,000-ton flotation 
mill at Stibnite, Valley County. continuously on gold-silver-antimony 
ore from the Yellow Pine mine and proceeded during the year to 
construct a smelter at Stibnite for reduction of the antimony and gold 
concentrates. 
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Mine production of metals in Idaho in 1948, by methods of recovery, in terms of 
recovered metals 


Material 
Gold (fine| Silver (fine| Copper Lead Zinc 

Method of recovery er ounces) | ounces) | (pounds) | (pounds) | (pounds) 
Ore amalgamated..............- 13, 719 1, 608 y 0 see EE, LEE eee 
Concentrates smelted. .......... 313, 663 34,863 | 11, 254, 623 | 3,032, 365 | 169, 744,626 | 162, 562, 361 
Ore smelted ...-.-..------------- 78, 663 1, 207 187, 410 215, 635 7, 343, 374 9, 971, 639 
TTT, HEEN 20,776 5,919: A AA A 
Total: 1948. ..............]...........- 58, 454 | 11, 448,875 | 3,248, 000 | 177,088,000 | 172, 534, 000 
Neel 64, 982 | 10,345, 779 | 3,280,000 | 157,888,000 | 166, 138, 000 


Gross metal content of Idaho ore treated at mills in 1948, by classes of ore 


Gross metal content of mill feed 


Class of ore Ore (short 
tons) Lead Zinc 
(pounds) (pounds) 

Dry and siliceous gold.......... 672, 404 2,300 luca cas 
Dry and siliceous gold-silver.... 6 4 DU. AAA A nemen tm 
Dry;and siliceous silver......... 149, 585 7, 833, 000 850, 000 
CODDO ccr oru nora 352] = 7| 2%) 12,500 decere EE 
Led. citar 236, 470 22, 208, 9 2 3, 665, 649 
TAN T A EA 30, 832 812, 945 5, 507, 797 
Zine-lead ......................- 2, 813, 534 170. 385,870 | 189, 480, 571 
Total: 1948............... 3. 903, 183 ; 12, 305. 521 | 4.395, 501 | 201, 243,017 | 199, 504,017 
1947... oe 3, 621, 791 11, 267, 241 | 4,243.845 | 182, 449,075 | 186, 179, 062 


Gross metal content of concentrates produced from ores mined in Idaho in 1948, 
by classes of concentrates smelted 


Gross metal content 


Concen- 
Class of trates reduced 
of concen u 
(short (ane es Copper Lead Zinc 
tons) ounces) ounces) (pounds) | (pounds) (pounds) 
Dry g0ld........... ... oclo. 21, 243 29, 494 246,869 |........... 2, 099 30 
Dry POM VM Se gd l : s aee, omi O O 
Cop lt T 728 60 | 348907| 222728| 6694| 5,153 
gero rac t RERO 115, 027 2, 230 4, 582, 473 | 1,194, 365 | 140, 998, 412 16, 501,831 
Leed-copper.................... 13, 667 116 5,373, 193 | 1,317, 084 7,528, 193 , 521 
DING. al ii 148, 817 1,347 526, 474 584, 844 9, 642, 515 | 152, 076, 824 
Zinc-lead....................... 11, 098 324 162, 629 88, 832 8, 589, 953 1 A 
Dry iron (from zinc-lead ore).... 3, 081 1, 289 13, 923 16, 098 129, 742 120, 499 
Total: 1948..............- 313, 663 34, 863 | 11, 254, 623 | 3,423, 951 | 172, 897, 608 | 172, 125, 112 
y ANA 290, 878 41, 039 | 10, 127, 129 | 3,335,053 | 152, 949, 027 | 162, 203, 757 
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Mine production of metals from mills in Idaho in 1948, by counties and by classes 
of concentrates smelted, in terms of recovered metals 


paar heat in Concentrates smelted and recovered metal 
Material 
yee cen- 
short : 
Gold | Silver | trates | Gold Silver E 
tons) (fine | (fine | pro- | (fine (fine En ( "erm ad o 
ounces) ounces)| duced lounces)| ounces) | “PO po 
(short 
tons) 


Blaine ......... 44,029] si leue 8,230| 2,112) 269,655 221, 762| 2,650,777) 3, 131, 417 
Boise. .......... 121 127 DO scale DE, AMA AMIA PERIOD NUS E 
Bonner......... 21, 359| E A 837 7 39, 480 2, 298| 1,027, 600 63, SA 
Boundary...... POU EA A 410 7 9, 126 6, 000 462, 000 43, 000 
Butte. .-.......-- i A E 204 2 808 630 215, 804 17, 608 
Camas.......... 196| AA AA 77 128 699 631 21, 029 2, 506 
Clearwater...... 6 t PEDES RD AS E vem" BE VE TEMPOS 
Custer.......... 31, 829 39 27| 3,126 102 115,158 20, 823} 2,103,977) 1, 057, 540 
Elmore......... 10, 370 991 077 258| 1,572 10; Soh AAA seek te BEEN 
Ët EE, c-r 14 452 68 7, 800 3, 70u 
Idaho........... 337 93 A y AEREA DEE ORO 
Lemhi.......... 3, 364 v) TEE 53 765 298 10, 700 1, 400|. .......... 
Owyhee........ 4 10 9 1 2 rii ENSE A INNEN 
Shoshone. ...... 3, 0,360]. - ME 279, 493| 2, 996/10, 572, 208| 2, 769, 4531163, 254, 2391158, 242, 700 
Valley.......... 658, 182 93 61| 20,958| 27,158|  236,031|...........]...... GS EE 


————— | | ——— |————Á—— | I————— À—— | ———— e | —ÓÀMÀÁÉÁÓÁáüM—— 


Total: 1948..,3, 903,183) 1, 608 923} 313. 663| 34, 863/11, 254, 623| 3, 032, 365/169, 744, 626,162, 562, 351 
1947..(3, 621,791} 3,235|  1,912| 290,878| 41,039|10, 127, 129| 2, 976, 621/150, 142, 2541153, 793, 944 


BY CLASSES OF CONCENTRATES SMELTED 


DEY TT EE 21,243} 29,494|  246,869|........... 1, Al... 
Dry gold-silver . lll... 1 2 TON AA DE, EE 
DI Sl Vel x. coc sas 1 1 WON eee! GE Stee has 
Copper EE 728 60| 348, 907 207, 990 , 500|... dis 
TONG ME EG 115,027; 2,230, 4, 582,473! 1,015, 297/144, 559, 558) 13, 028, 315 
Lead-coppef te gege ee 13, 667 116) 5,373, 193|. 1,173, 581| 7,401, 380 458, 617 
EE 148,817| 1,347, 620,474 545,055| 9, 236, 665/146, 808, 463 
PAINCNCR A EEUU ERU oe see 11, 098 324 162, 629 75,556! 8, 443, 047| 2, 252,852 
Dry iron (from zinc-lead orei 3,081] 1,289 13, 923 14, 886 96, 073 4, 079 
Total 1948 ocu. coplas 313, 063| 34,863/11, 254, 623| 3,032, 365,169, 744, 626|162, 562, 361 


Gross metal content of Idaho crude ore shipped to smelters in 1948, by classes 
of ore 


Gross metal content 


. Ore (short EE 
SEHR tons) | Gold | Silver | Copper SS 
ne ne 
ounces) ounces) (pounds) (pounds) 
Dry and siliceous gold. ......... 277 803 1,342 
Dry and siliceous silver......... 106 2. 697 
eher 1,031 pr ToS 
A ut 17, 178 410, 205 
¡Pi Y PA 100 
EE 1 48, 842 12, 556, 907 


Ziuc-lead. -22022000M 11, 224 521,597 


en mm o omo mom = 


e e mm mmm 


1 Includes 48,131 tons of old lead-smelter slag smelted and fumed. 
2 Includes 65,409 tons of old leud-smelter slag smelted and fumed. 


IDAHO—GOLD, SILVER, COPPER, LEAD, AND ZINC 1495 


Mine production of metals from Idaho crude ore shipped to smelters in 1948, in 
terms of recovered metals 


Ore (short ¡Gold (fine| Silver (fine | Copper Lead Zine 
tons) ounces) | ounces) (pounds) | (pounds) | (pounds) 
BY COUNTIES 
| 
UL. E A 13 | 2 95 AA sc Zëss ës? 
cio7 A A T-1- 550 20 65 2. 638 | 95. 623 7. 183 
CON Ia des RA ARRE VER 30 67 2 11 PH L 800 | 
Bonne. A Eege 224 ; 4, 554 1, 102 159, 700 | 4, 110 
ite 000 0a EEN E EC A 278 | 3 14 | 1,600 | 283, 400 8. 000 
RADEON 150 82 270 37, 196 | i, 702 
a E ca d | 113 58 301 269 13, 971 194 
Cassia | Í "NK wall 100 oidos 
a EL SAA TE A | 37 | 21 Kl ss Gë 
5 ` ` MALF UN PEA 15,713 226 121, 194 73, 277 | 3,664, 023 202. 060 
ES URBE DES A Soe Mee 7 15 ¿Y Lema, "Ltd den Te E pg — 
00 AE LUPUS PSI AA E 32 26 74 | Le lA AAA € 
Idaho....... POR a 30 | 26 YM lis. 35 nb DE) GC OEUERI ES, 7 
Lem mt, PLU PEE 5, 983 157 | 17, 385 | 111, 100 | 1, 166, 600 286, 000 
Owyhee...... v Ur IES 32 | d 653 EK SE IRA Cé 
Shoshone. ............. St N ! 55, 420 70 26, 067 | 5,547 | 1,919, 761 9, 358, 300 
LA AAA AA 10 23 1, 182 |... - CR 00 See coe Se 
LI "Te RRA | X, ET RM 1, 464 | 3, 000 | AA E 
e cd — i VS ph reque he wb a 
Té 1948... A ! 78, 663 | 1, 207 | 187, 410 215, 635 | 7,343, 374 9. 971, 639 
947.. X ? 95. 906 | 932 212. 633 303, 379 | 7,745, 746 | 12, 344, 056 
| | 
BY CLAB8ES OF ORE 
Dry and siliceous gold ore....... 277 803 2, 431 594 3, 304 172 
Dry and siliceous silver ore. .... 106 14 4, 779 842 4, 020 438 
Copper ore...................... 1, 081 34 2, 461 159, 974 600 |............ 
WEE 17, 178 335 147, 454 47,036 | 4,739, 450 23, 887 
Lead-copperore.................]]  5|.......... 21 1,000 |............ 
Zine ore......................... 3 48, 842 1 16, 240 |............. 1, 684, 800 9, 569, 062 
lead ore.................... 11, 224 20 14, 034 7, 089 910, 200 E 
Total 1948...............- 1 78, 663 1, 207 187, 410 215, 635 | 7, 343, 874 9, 971, 639 


! Includes 48,131 tons of old lead-smelter slag smelted and fumed. 
2 Includes 65,400 tons of old lead-smelter slag smelted and fumed 


REVIEW BY COUNTIES AND DISTRICTS 
ADAMS COUNTY 


About 13 tons of carbonate copper ore were produced in 1948 from 
the Helena claim north of Cuprum in the Seven Devils district. 


BLAINE COUNTY 


Little Wood River (Muldoon) District.—The Garfield Silver-Lead 
Mines, Inc., worked the Eagle Bird mine most of the year and shipped 
411 tons of zinc-lead ore and 302 tons of lead-silver ore to reduction 
plants in Utah. Lead-silver ore (64 tons) was also shipped from the 
Idaho-Muldoon property 7 miles northeast of Muldoon. 

Mineral Hill and Camas District.—Lessees worked the Snoose mine 
near Hailey in 1948 and shipped 137 tons of zinc-lead ore and 36 tons 
of lead-silver ore to reduction plants in Utah. The rest of the district 
output was 88 tons of lead-silver ore from the Apache, Croesus, 
Edres, Fourth of July, Memorial, and Ohio properties, and 25 tons 
of gold ore from the Bellevue mine. 
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Warm Springs District.—Despite a substantial decline in output of 
zinc-lead-silver ore from the Triumph Mining Co. property at e d 
in 1948, the company remained the most important producer of gold, 
silver, copper, lead, and zinc in southern Idaho. The company re- 
ported that 35,552 tons of ore (52,169 tons in 1947), containing 3,645 
ounces of gold, 320,633 ounces of silver, 296,396 pounds of copper 
2,947,888 pounds of lead, and 3,982,649 pounds of zinc, were shippe 
to milling plants in Utah. In addition, lessees shipped 744 tons of 
zinc-lead ore from the Triumph mine dumps. The rest of the district 
output comprised 124 tons of zinc-lead ore and 34 tons of zinc ore 
from the Lucky Boy mine, 51 tons of zinc-lead-silver ore from the 
Blue Kitten and Homestake mines, and 6 tons of lead-silver ore from 
the New Hope, Duquette, and Blue Kitten properties. 


BOISE COUNTY 


Boise Basin District (Centerville, Placerville, Idaho City, Pioneer- 
ville, Quartzburg).—Increased activity in 1948 at both lode and 
placer properties in the Boise Basin district pushed the output of gold 
to 11,732 ounces and silver to 4,466 ounces. The most important 
output was 11,109 fine ounces of gold and 2,514 fine ounces of silver 
recovered by two bucket-line dredges; the Idaho-Canadian Dredging 
Co. operated its 6-cubic-foot bucket dredge all year on Moores Creek 
near Idaho City, treating 1,800,000 cubic yards of gravel, and Baum- 
hoff-Marshall, Inc., operated its 6-cubic-foot bucket dredge the first 
7 months of the year on Granite Creek near Centerville, treating about 
550,000 cubic yards of gravel. Ground sluicing recovered 32 fine 
ounces of gold and 10 fine ounces of silver from the Elliott, Fountain 
Spring, Gold Hill, Ophir Creek, and Taku properties. The lode out- 
put was mainly 28 tons of high-grade gold ore produced from the 
ER mine near Pioneerville by the American Mining « Refining 

orp. 
Summit Flat District.—Gold ore (91 tons) was produced in 1948 from 
the Jessie and Rock Creek mines and treated in amalgamation mills. 


BONNER COUNTY 


Clark Fork District.—The Hope Silver-Lead Mines, Inc., operated 
its mine and 150-ton flotation mill throughout the year. The company 
reported that 18,665 tons of ore were treated containing 27,000 ounces 
of silver, 1,500 pounds of copper, 1,045,500 pounds of lead, and 85,000 
pounds of zinc. Leasing operations at the Whitedelf mine produced 
1,524 tons of lead ore; most of it (1,490 tons) was treated in a 50-ton 
flotation mill. Lessees also worked the Lawrence mine and shipped 
150 tons of lead-silver ore to a smelter. 

Lakeview District.—About 1,200 tons of silver ore, containing a 
little copper, lead, and zinc, were produced in 1948 from the Idaho- 
Lakeview mine and treated by flotation. 

Pend d'Oreille District.—Output in 1948 was 24 tons of silver ore 
produced from the Katherine and Peak claims, 9 tons of zinc-lead 
a piis the Gold Coin claim, and 7 tons of lead ore from the Silver 

ox claim. 


` 
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BOUNDARY COUNTY 


The Continental Mining Co. operated its 500-ton heavy-medium 
separation plant and 100-ton flotation mill 5 months of the year on 
crude lead ore and old jig tailings from the Idaho-Continental prop- 
erty 27 miles west of Porthill. The company reported that 28.567 
tons of old tailings and 330 tons of crude ore were treated containing 
12,000 ounces of silver, 9,000 pounds of copper, 600,000 pounds of 
lead, and 90,000 pounds of zinc. In addition, 278 tons of lead-silver 
ore were shipped direct to a lead smelter. 


BUTTE COUNTY 


Dome District.—Leasing operations at the Wilbert mine near Howe 
produced 773 tons of ore containing 3 ounces of gold, 776 ounces of 
silver, 876 pounds of copper, 243,886 pounds of lead, and 21,762 
pounds of zinc. The rest of the district output was virtually all 
zinc-lead ore (35 tons) from the Sentinel mine and lead ore (31 tons) 
from the Great Western mine. 

Hamilton District.—Lead ore (71 tons) was produced in 1948 from 
the Badger, Big Horn, Cliff Ridge, and Whitebird properties north 


of Howe. 
CAMAS COUNTY 


Beaver Creek District.—J. R. Davies & Sons operated the Princess- 
Blue Ribbon mine near Fairfield most of the year, treated 191 tons of 
RA RM EY ore in & gravity concentration mill, and shipped 105 
tons of gold-lead ore to smelters in Utah. 


CLARK COUNTY 


In 1948 the Valley View &nd Pocahontas properties in the Birch 
Creek district produced 37 tons of copper ore. 


CLEARWATER COUNTY 


The principal output in Clearwater County in 1948 was placer 
old recovered by dragline dredging on Moose and Independence 
SE by Painter & Vincent; 150,000 cubic yards of gravel were 
treated, which yielded 302 fine ounces of gold and 43 fine ounces of 
silver. However, operations ceased August 31. 


CUSTER COUNTY 


Alder Creek District.—In 1948 four mines in the Alder Creek district 
produced 6,474 tons of ore, which contained 100 ounces of gold, 
49,447 ounces of silver, 75,493 pounds of copper, 1,634,683 pounds of 
lead, and 556,162 pounds of zinc. The principal output was 5,082 
tons of lead-silver ore and 711 tons of zinc ore from the Homestake 
mine near Mackay operated by the White Knob Mining Co. The 
rest of the district output was 431 tons of copper ore from the Empire 
mine and 250 tons of lead-silver ore from the Champion and Horseshoes 
properties. 
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Alta District. —Zinc-lead-silver ore (46 tons) was produced in 1948 
from the Alta Silver and Phi Kappa claims north of Halley. 

Bayhorse District.—The output of the Bayhorse district in 1948 was 
38,159 tons of ore containing 132 ounces of gold, 179,785 ounces of 
silver, 40,641 pounds of copper, 4,027,965 pounds of lead, and 1,097,906 
pounds of zinc. Zinc-lead ore from the Clayton mine, owned by the 
Clayton Silver Mines, continued to be the most important production 
in the district. The company reported that 29,077 tons of ore were 
treated in 1948 in its 120-ton flotation mill, which yielded 1,306 tons 
of lead concentrate and 892 tons of zinc concentrate. The con- 
centrates contained 40 ounces of gold, 96,461 ounces of silver, 18,524 
pounds of copper, 1,751,723 pounds of lead, and 848,273 pounds of 
zinc. According to the annual stockholders’ report of the company 
for 1948, all known ore above the 300-foot level had been broken at 
the end of the year. By the time this ore is depleted, shaft sinking 
to the 400-foot level will be under way. It is expected that a large 
tonnage of new ore in the south end will be developed through the 
deeper shaft. 

The remainder of the district output comprised 7,213 tons of lead 
ore from the Red Bird mine and waste dumps, 1,439 tons of lead- 
silver ore from the Beardsley, Clayton View, Ellis, McGregor, Red 
Top, Rob Roy, and South Butte properties, 356 tons of zinc-lead ore 
from the Saturday and Silver Rule groups, and 74 tons of high-grade 
lead-copper-silver ore from the Ramshorn mine. 

Boulder District.—The Livingston Mines, Inc., operated its mine 
throughout the year and shipped 2,172 tons of ore containing 29 
ounces of gold, 13,949 ounces of silver, 4,400 pounds of copper, 
404,837 pounds of lead, and 264,751 pounds of zinc to reduction 
plants in Utah. Toward the end of the year, the company purchased 
a 100-ton flotation mill, which will be operated in 1949. 

Seafoam (Greyhound) District.—Lessees operated the Mountain 
King mine 4 months in 1948 and shipped 467 tons of ore containing 
58 ounces of gold, 6,734 ounces of silver, 2,426 pounds of copper, 
91,594 pounds of lead, and 136,241 pounds of zinc. The rest of the 
district output comprised 32 tons of gold ore from the Parkin group, 
24 tons of zinc-lead-silver ore from the Hopeful claim, and 1 ton of 
lead ore from the Hard Scrabble claim. 

Yankee Fork District—Placer gold and silver continued to be the 
most important output in the Yankee Fork district. Jordan Placers, 
Inc., operated its dragline on Jordan Creek 5 months and treated 
200,000 cubic yards of gravel, which yielded 3,603 fine ounces of gold 
and 2,285 fine ounces of silver. The 8-cubic-foot bucket dredge of 
the Snake River Mining Co., a large producer of gold in 1947, was 
idle in 1948. The remainder of the district output in 1948 was 
mainly placer gold recovered by sluicing at the Horse Trail claim, 
lode gold recovered by amalgamation from Lucky Boy dump ore, and 
silver recovered by smelting ore from the Mulcahy claim. 


ELMORE COUNTY 


As a result of a marked decline in the output of gold ore in 1948 
from the Boise-Rochester-Monarch group in the Middle Boise 
(Atlanta) district, the production of gold and silver in Elmore County 
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was much less than that in 1947. The Talache Mines, Inc., operator 
of the group, reported that 10,370 tons of gold ore were treated in its 
400-ton amalgamation and concentration mill in 1948 compared with 
27,539 tons in 1947; recovered gold dropped to 2,563 fine ounces and 
silver to 11,227 fine ounces. The remainder of the county output 
was largely 42 fine ounces of placer gold recovered from claims along 
the Boise River and School House Gulch. 


GEM COUNTY 


Two mines in the West View (Pearl) district produced 57 tons of ore 
in 1948; 32 tons of gon ore were produced from the Black Pearl mine 
and 25 tons of zinc-lead ore from the Checkmate-Hecla group. 


IDAHO COUNTY 


Burgdorf-Marshall Lake District—Hydraulicking and sluicing at the 
Golden Rule and Laughing Water properties recovered 165 fine ounces 
of gold and 31 fine ounces of silver. The rest of the district output was 
principally small lots of gold ore produced from the Golden Queen and 
Treasure Knob claims. 

Dixie District.—George Grebe continued to work the Mammoth 
mine and recovered 233 fine ounces of gold and 64 fine ounces of silver 
from treating 135 tons of ore in a 15-ton amalgamation mill. 

Elk City District.—In 1948 two dragline and two bucket-line dredges 
recovered 4,254 fine ounces of gold and 738 fine ounces of silver. The 
principal producers were the Warren Dredging Corp., which operated 
a 4-cubic-foot bucket-line dredge on American River from July 6 to 
November 3, and the H. & H. Mines, which operated a 2-cubic-foot 
bucket-line dredge on Red Horse Creek from January 1 to December 9. 
The two bucket dredges recovered 3,752 fine ounces of gold and 650 
fine ounces of silver from treating 779,168 cubic yards of gravel. 
Draglines were operated on American River by the Tyee Mining Co., 
and on Deadwood Gulch by the Hawk Placer. The two dredges re- 
covered 502 fine ounces of gold and 88 fine ounces of silver from treat- 
ing 207,000 cubic yards of gravel. 

Ten Mile District.—The South Fork Placers operated a dragline and 
floating washing plant on the South Fork of the Clearwater River from 
June to November; the plant treated 200,000 cubic yards of gravel, 
which yielded 617 fine ounces of gold and 126 fine ounces of silver. 
The rest of the district output was 98 ounces of gold and 31 ounces of 
silver recovered from treating 400 tons of gold ore from the Bob and 
Lone Pine mines near Golden. 


LEMHI COUNTY 


Birch Creek District.—Frank G. Worthing worked his Cabin claim 
and shipped 50 tons of lead-silver ore to a smelter in U 

Blackbird District.— The Blackbird mine on Meadow Creek was 
operated continuously by the Calera Mining Co., a wholly owned 
subsidiary of the Howe Sound Co. The company reported that 352 
tons of copper-cobalt ore were treated in 1948 in a 25-ton pilot flota- 
tion mill for testing purposes. "The rest of the district output was 
29 tons of copper ore produced from the Victory group. 
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Eureka District.—The principal output of the Eureka district in 
1948 was 473 tons of copper ore produced from the old Pope Shenon 
mine near Salmon. 

Gibbonsville District.—The output of gold in the Gibbonsville 
district dropped from 3,441 ounces in 1947 to 104 ounces in 1948, 
owing to suspension early in 1948 of all dredging operations. The 
Idaho-Warren Dredging Čo., a large producer of gold in 1947, ceased 
operating its 4-cubic-foot bucket dredge on Hughes Creek, February 
5, 1948, and Smith Bros. & Courtis, Inc., also a large producer of 

old from dredging operations in 1947, was idle throughout 1948. 
Duros the spring the 4-cubic-foot bucket dredge on Hughes Creek 
was dismantled by the Warren Dredging Corp. and moved to appro- 
erty near Elk City in Idaho County. 

Junction District.—Lessees worked the Plymouth group near 
Leadore and shipped 175 tons of lead ore to a smelter in Utah. Lead 
ore (61 tons) was produced also from the Blue Lead and Galena 
claims and copper ore (6 tons) from the Blue Jay claim. 

Mineral Hill District.—Gregor Mines, Inc., operated its Monolith 
mine and 50-ton concentration mill near Shoup during the summer 
months and shipped 23 tons of concentrate containing 760 ounces of 
gold, 284 ounces of silver, and 1,876 pounds of lead. 

Nicholia District—The output of the Nicholia district in 1948 was 
2,273 tons of old smelter slag and 1,771 tons of ore. All the smelter 
slag, containing 1,303 ounces of silver, 386,210 pounds of lead, and 
165,472 pounds of zinc, came from the dump at Nicholia, and 1,753 
tons of zinc-lead ore came from the Clear Grit, Good Luck, Nicholia, 
and Viola properties. The Viola mine also produced 18 tons of lead 
ore. 

Spring Mountain District.—Three cars (84 tons) of oxide lead ore 
were shipped in 1948 from the Lemhi Union mine south of Gilmore. 

Texas District.—Oxide lead-silver ore (589 tons) was produced in 
1948 from the Alex Stevens mine near Gilmore, and similar ore (430 
tons) was produced also frem the Green Meadow, Lady Franklin, 
Latest Out, Mountain Boy, and Valley View properties. 


OWYHEE COUNTY 


The output in Owyhee County in 1948 comprised 29 tons of silver 
ore from the Hope claim, 7 tons of rich gold ore from the Perseverance 
claim, and 10 ounces of placer gold and 21 ounces of placer silver from 
the Blue Gulch, Jordan Creek, and Orofino properties—all in the 
Carson (Silver City) district. 


SHOSHONE COUNTY—COEUR D'ALENE REGION 


Although the output of each metal, except zinc, in the Coeur 
d'Alene region (Shoshone County)—the chief source of silver, copper, 
ead, and zinc in Idaho— was greater in 1948 than in any year since 
1943, most of the large producers reported that production was 
retarded, owing to & shortage of underground miners and to high 
labor turn-over. However, during the last quarter of the year, more 
labor became available, and prices of lead and zinc advanced, resulting 
in capacity production by some of the principal producers. In 1948 
the output offgold increased 20 percent over 1947, silver 15, copper 6, 
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lead 13, and zinc 6. The value of the metal output of the region was 
$62,168,955 (92 os of the State value), the highest ever recorded 
for any year and a 26-percent gain over 1947. The region remained 
the largest silver-producing area in the United States and ranked 
second in lead and zinc; it produced more than 92 percent of Idaho's 
silver, 85 percent of the copper, 93 percent of the lead, and 97 percent 
of the zinc. The chief producers of zinc in the region in 1948, accord- 
ing to rank, were the Star, Page, Sidney, Bunker Hill & Sullivan, 
Bunker Hill smelter-slag dump, Frisco, Highland-Surprise, Osburn 
tailing dump, and Morning properties. The chief producers of lead, 
peers [e to rank, were the Bunker Hill & Sullivan, Page, Star, 
Sherman, Sidney, Morning, and Osburn tailing properties. The 
chief producers of silver, according to rank, were the Sunshine, 
Bunker Hill & Sullivan, Polaris, Silver Dollar, and Page properties. 

Of the total material (3,165,780 tons—a record output) produced 
in 1948 in the Coeur d'Alene region, 87 percent was zinc-lead ore and 
old tailings, 6 percent silver-lead ore, 5 percent silver ore, and 2 percent 
zinc ore and slag. Thirty-one mills, with an aggregate capacity of 
13,700 tons of ore a day, operated in the region in 1948. 


Mine production of gold, silver, copper, lead, and zinc in the Coeur d'Alene 
repon, Shoshone County, 1947-48, and total 1884-1948, in terms of recovered 
metals 


Gold Silver 
(lode 


(lode 
Y ear and and Copper Lead Zinc Total 
placer) | placer) |(pounds)| (pounds) | (pounds) value 
(fine (fine 
ounces); ounces) 
1947........- 2, 808 | 9,234, 906 |2, 624, 000 |146, 120, 000 |158, 502, 000 | $49, 226, 932 
1948......... 3, 362 | 10, 598, 338 |2, 775, 000 |165, 174, 000 |167, 601, 000 62, 168, 955 
Total 1384- 
1948.....|...... |. -...- 399, 236 (452, 120, 668 | 3 68, 064 | 1 5, 687, 714 | 1 1, 359, 918 |1,234,321,269 


1 Figures not available. 
2 Short tons. 


Beaver District.—The output of the Beaver district in 1948 was 
144,145 tons of ore containing 254 ounces of gold, 121,704 ounces of 
silver, 124,300 pounds of copper, 5,638,582 pounds of lead, and 
12,920,584 pounds of zinc. In addition, 257 fine ounces of placer 

old and 53 fine ounces of silver were recovered mainly by a 
E and dry-land washing plant at the Potosi property. The 
principal output was 92,989 tons of ore—containing an average of 
0.71 ounce of silver to the ton, 1.74 percent lead, and 4.81 percent 
zinc—produced from the Amazon-Carlisle groups by Day Mines, 
Inc.; the ore was treated in the Carlisle 500-ton flotation mill. Lessees 
worked the Parrott and Silver Tip mines, owned by Day Mines, Inc., 
and hauled 3,834 tons of zinc-lead ore to the Hercules custom flotation 
mill near Wallace. According to the annual stockholders’ report of 
Day Mines, Inc., for 1948, production increased over 1947 because 
more underground workers were available, and exploration and develop- 
mentcontinuedatahighrate. However,that portion of the Carlisle mine 
below the 2,800 main haulage level yielded only low-grade ore, and its 
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operation was terminated at the end of the year. The Sunset Lease 
operated the Sunset mine throughout the year and hauled 25,611 
tons of ore—averaging 1.25 ounces of silver to the ton, 2.93 percent 
lead, and 5.63 percent zinc—to the Golconda custom flotation mill 
near Wallace. Late in the year a majority interest in the Sunset 
Lease was acquired by Day Mines, Inc. Zanetti Bros. worked the 
Interstate and Callahan mine dumps and hauled 21,634 tons of low- 
grade zinc-lead-silver ore to the Kex flotation mill 
Evolution District.—The output of the Evolution district in 1948 
comprised 919,268 tons of zinc-lead old tailings, 143,715 tons of 
silver-lead ore, 10,171 tons of silver ore, 5,257 tons of silver-copper- 
antimony ore, 3,886 tons of lead ore, and 160 tons of zinc-lead ore. 
Most (719,068 tons) of the old tailings came from the Osburn dump, 
operated by the Hecla Mining Co. and Zanetti Bros.; all the silver-lead 
ore and 4,624 tons of silver ore from the Chester vein, Silver Syndicate 
fault zone, Yankee Girl vein, and Sunshine vein, operated by the 
Sunshine Mining Co: all the silver-copper-antimony ore from the 
Mineral Point mine, operated by the Coeur d' Alene Mines Corp., and 
virtually &ll the lead ore from the Western Union mine. "The Chester 
vein and Silver Syndicate fault zone (known as Rambo, Omega, and 
Rotbart areas) include property owned by the Sunshine Mining Co., 
Polaris Mining Co., Silver Dollar Mining Co., and Silver Syndicate, 
Inc., and the Yankee Girl vein includes property owned by the Sun- 
shine Mining Co., Sunshine Consolidate nine Co., and the 
Metropolitan Mines Corp.; but all exploration, development, mining, 
and milling of ore are done by the Sunshine Mining Co. The Sun- 
shine Mining Co. reported that the total output of ore in 1948 was 
148,339 tons (84,588 tons for Sunshine account and 63,751 tons for 
account of Polaris, Silver Dollar, Silver Syndicate, Sunshine Consoli- 
dated, and Metropolitan) compared with 114,878 tons in 1947; the 
ore averaged 39.13 ounces of silver to the ton, 3.06 percent lead, and a 
little copper and zinc. The tailings averaged 0.64 ounce of silver to 
the ton and 0.08 percent lead; lead recovery was 97.9 percent and 
silver 98.6 percent. Lead-silver concentrates (16,297 tons) contained 
5,725,545 ounces of silver, 1,418,036 pounds of copper, 8,892,447 
FOU of lead, and 631,867 pounds of zinc, of which the net for 
unshine &ccount was 2,818,348 ounces of silver, 748,208 pounds of 
copper, and 3,690,321 pounds of lead. The average operating costs 
for the year per ton were $11.32 for mining, $1.00 for ore treatment, 
$0.17 for depreciation, and $4.06 for general expense—a total of 
$16.55 compared with $14.74 in 1947. According to the annual 
report of the Sunshine Mining Co., & seasonal reduction in under- 
pound man-shifts during the spring, summer, and early fall, caused 
y a flow of workers to other employment, held down production in 
1948, with a corresponding decrease in expected earnings. A return 
of workers during the late fall raised the number of employees to the 
extent that at the end of the year it was the largest since March 1943. 
Development in 1948 comprised 2,905 feet of drifting, 903 feet of 
raising, and 2,744 feet of crosscutting. Work in general was directed 
toward further development of three important geological subdivisions 
of the Sunshine mine—the Silver Syndicate fault zone north of the 
Jewell shaft, the south side of the mine including the Yankee Girl vein, 
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and the eastern extensions at depth of the Sunshine-Polaris vein 
system. Developed ore reserves are estimated at 1,147,000 tons 
above the 3,700-foot level. This estimate includes the total estimated 
reserves in areas in which other companies share the production. 

The Hecla Mining Co. operated its Osburn tailing plant (2,500-ton 
sink-and-float plant and 500-ton flotation mill) continuously until 
December 26, when it was destroyed by fire. The company reported 
that there was not enough tailings left in the deposit to justify re- 
building. During the year the plant treated 596,068 tons of old tail- 
ings, containing an average of 0.66 ounce of silver to the ton, 0.88 
percent lead, 0.78 percent zinc, and a little copper. Zanetti Bros. 
worked another part of the Osburn tailing deposit and hauled 123,000 
tons of zinc-lead old tailings to the Polaris and Galena (Zanetti) 
flotation mills. Zanetti Bros. also worked the DeBlock tailing de- 
posit at the mouth of Lake Gulch and hauled about 60,000 tons of 
zinc-lead old tailings to the Galena mill. About 63,000 tons of similar 
tailings from the Burlett-Heller property were treated in the Mineral 
Point flotation mill near Osburn by the Shoshone Leasing Co. The 
Federal Mining & Smelting Co. worked a tailing deposit along Big 
Creek and hauled 37,290 tons of material, containing 36,000 ounces of 
silver, 870,000 pounds of lead, and 970,000 pounds of zinc, to the 
Polaris mill at Osburn. Several thousand tons of zinc-lead old tailings 
were treated also from the Cove, Winter, Inland Power, and Pastore 
properties. 

Development and exploration at the Silver Summit mine of the 
Silver Summit Mining Co. were done in 1948 by the Polaris Mining 
Co. on a cooperative basis between the two companies. During the 
year 5,547 tons of silver ore were produced from the mine and treated 
in the Hecla mill, which yielded 201 tons of concentrate containing 51 
ounces of gold, 156,290 ounces of silver, 81,557 pounds of copper, and 
5,153 pounds of zinc. 

The Coeur d'Alene Mines Corp. worked its Mineral Point mine near 
Osburn throughout the year, but the company 600-ton flotation mill 
treated only 5,257 tons of silver-copper-antimony ore, which yielded 
140 tons of concentrate containing 2 ounces of gold, 48,330 ounces of 
silver, 80,443 pounds of copper, and 49,467 pounds of antimony. 
According to the corporation annual report, operations in 1948 re- 
sulted in a loss of $22,371. During the first part of the year 3,702 tons 
of ore were mined from stopes on the 2,000- and 2,200-foot levels, but 
no stoping was done after April 30, and during the remainder of the 
year the work done was confined to development, exploration, and 
maintenance. The rest of the district output was principally 3,880 
tons of lead ore from the Western Union mine dump treated in the 
Silver Crescent flotation mill. 

Hunter District (Mullan).—The output of the Hunter district in 1948 
was 325,830 tons of zinc-lead ore, 36,716 tons of lead ore, and 4,906 
tons of old zinc-lead tailings. The Star mine of the Sullivan Mining 
Co. continued to be the principal producer, and in 1948 it remained 
the largest producer of zinc in Idaho and ranked third in lead. The 
company operated the mine and its 1,000-ton flotation mill continu- 
ously during the year; the mill treated 237,098 tons of zinc-lead ore, 
yielding 9,514 tons of lead concentrate and 36,388 tons of zinc con- 
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centrate, which together contained 221 ounces of gold, 229,612 ounces 
of silver, 117,000 pounds of copper, 16,023,575 pounds of lead, and 
37,829,285 pounds of zinc. 

The Morning mine of the Federal Mining & Smelting Co. was 
operated continuously, but operations were still handicapped by a 
shortage of labor. The company reported that 71,261 tons of mine 
ore and 5,774 tons of waste-dump ore were treated in its 1,250-ton 
flotation mill at Mullan; the rnine ore contained an average of 1.8 
ounces of silver to the ton, 5.9 percent lead, and 6.3 percent zinc. 
According to the annual stockholders' report of the company for 1948, 
the Morning mine operated at a loss of $124,583 during the first 9 
months of the year, but at a profit of $68,255 during the last 3 months 
of the year, when more labor became available and prices of lead and 
zinc advanced. Development and exploration in 1948 proved dis- 
appointing; when known ore reserves above the 4,850-foot level are 
exhausted, operation of the Morning mine probably will be limited to 
ore that may be mined below the 4,850 level. Ore reserves at the end 
of the year—above the 4,850 level —were estimated at 305,444 tons. 

Gold Hunter Mines, Inc., worked the Gold Hunter mine and its 
500-ton flotation mill throughout 1948. The company reported that 
38,097 tons of mine ore and 3,980 tons of waste-dump ore were treated 
in the mill in 1948; the content averaged 1.83 ounces of silver to the 
ton, 1.95 percent lead, and 0.35 percent zinc. 

Development at the Lucky Friday mine near Mullan produced 
8,146 tons of zinc-lead-silver ore, which was hauled to the Golconda 
custom flotation mill for treatment. Zinc-lead-silver ore (3,525 tons) 
was produced also from the Golconda mine and treated in the Golconda 
mill. The rest of the district output was 4,906 tons of zinc-lead old 
tailings from the Hirte and Hultner properties. 

Lelande District (Burke, Mace, Frisco).— The output of the Lelande 
district in 1948 comprised 70,740 tons of zinc-lead old tailings, 55,812 
tons of zinc-lead ore, 54,910 tons of lead ore, 30,798 tons of zinc ore, 
1,011 tons of lead old tailings, and 110 tons of old mill cleanings. The 
principal producer was the Frisco mine of the Federal Mining & Smelt- 
ing Co. at Gem; the lower levels of the mine were worked by the com- 
pany and the upper levels by the Hull Lease. From the lower levels, 
49,033 tons of zinc-lead ore (containing an average of 1.39 ounces of 
silver to the ton, 4.31 percent lead, and 5.82 percent zinc) were hauled 
to the Morning mill at Mullan for treatment. From the upper levels, 
the Hull Lease treated in its own 90-ton flotation mill 30,798 tons of 
ore, containing an average of 0.4 ounce of silver to the ton, 1.3 percent 
lead, and 8.9 percent zinc. The Federal Mining & Smelting Co. esti- 
mated the ore reserves at the Frisco mine at the end of 1948 to be 
193,766 tons. 

Day Mines, Inc., operated its Sherman mine and 300-ton flotation 
mill near Burke continuously in 1948; the mill treated 54,535 tons of 
ore containing an average of 6.52 ounces of silver to the ton, 9.66 per- 
cent lead, and 1.70 percent zinc. About 60,000 tons of zinc-lead old 
tailings from the Elgin property above Wallace were treated in the 
140-ton Formosa flotation mill by the Small Leasing Co.; however, 
the company ceased operations at the end of the year. The rest of 
the district output was mainly 10,740 tons of zinc-lead old tailings from 
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the Hercules dump and 6,779 tons of zinc-lead ore from the Hercules 
and Mace mines. 

Placer Center District.—The output of the Placer Center district in 
1948 comprised 91,223 tons of zinc-lead-silver ore, 56,587 tons of lead 
ore, and 37,710 tons of zinc-lead old tailings. Nearly all the zinc-lead- 
silver ore was produced from the Tamarack mine, all the lead ore from 
the Dayrock mine, and nearly all the zinc-lead old tailings from the 
Tomsche property. Day Mines, Inc., operated its Tamarack mine 
and 400-ton flotation mill at Dorn continuously; the mill treated 
87,595 tons of ore containing an average of 1.07 ounces of silver to 
the ton, 3.22 percent lead, and 4.53 percent zinc. Day Mines, Inc., 
also operated its Dayrock mine at Bunn continuously and increased 
the capacity of the flotation mill to 350 tons of ore a day. The mill 
treated 56,587 tons of ore containing an average of 2.32 ounces of 
silver to the ton, 3.81 percent lead, and 0.38 percent zinc. Old 
tailings (36,210 tons), containing an average of 1.43 ounces of silver 
to the ton, 1.95 pere lead, and 2.80 percent zinc, from the Tomsche 
pent &bove Wallace, were hauled to the Hercules custom flotation 
mill at Wallace for treatment. The remainder of the district output 
was principally 3,628 tons of zinc-lead ore from the Success and 
Tamarack No. 5 mines operated by lessees. 

Summit District (Murray).—Leasing operations at the Anchor and 
Silver Strike mines produced 1,107 tons of zinc-lead ore and 370 tons 
of lead ore respectively. High-grade gold ore (55 tons) and lead ore 
(80 tons) were shipped from the Golden Chest mine; in addition, 29 
fine ounces of gold and 10 fine ounces of silver were recovered from 
sluicing 330 cubic yards of gravel. The rest of the district output 
was chiefly 110 tons of zinc-lead ore from the Black Horse claim. 

Yreka District (Kellogg).— The value of the metal output of the 
Yreka district was $29,297,119 in 1948, the highest ever recorded and 
more than double that of any other district in Idaho The district re- 
mained by far the chief lead- and zinc-producing area in Idaho and 
ranked second in silver. In 1948 material produced from the district 
comprised 760,413 tons of zinc-lead-silver ore, 267,511 tons of old 
zinc-lead tailings, 72,647 tons of old zinc-lead-iron tailings, 48,131 
tons of old zinc slag, 22,383 tons of lead ore, and 5 tons of old mill 
cleanings—a total of 1,171,090 tons compared with 1,054,629 tons in 
1947. Of the total ore, old tailings, and old slag, 431,047 tons (con- 
taining 1,761 ounces of gold, 1,023,435 ounces of silver, 479,470 
pounds of copper, 38,976,438 pounds of lead, and 63,565,817 pounds of 
zinc) were zinc-lead-silver ore from eight mines in the Pine Creek 
area of the district —the greatest output by far ever recorded in the 
are&; the Page and Sidney mines were the chief producers. However, 
the Bunker Hill & Sullivan mine at Kellogg, with an output of 329,360 
tons of zinc-lead-silver ore and 22,228 tons of lead ore in 1948, con- 
tinued to be the most important producer of ore in the district and 
the largest producer of lead in the State. The company main 2,000- 
ton (increased from 1,700-ton) flotation mill, equipped with a sink- 
and-float unit, treated 329,366 tons of zinc-lead-silver ore from the 
Bunker Hill & Sullivan mine and 259,279 tons of old zinc-lead tailings 
from the Bunker Hill & Sullivan mill tailing dump. The ore con- 
tained an average of 5.475 ounces of silver to the ton, 7.463 percent 
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lead, and 1.886 percent zinc, and the old tailings 0.746 ounce of silver 
to the ton, 1.384 percent lead, and 0.691 percent zinc. John George 
continued leasing operations in the upper levels of the Bunker Hill & 
Sullivan mine and treated about 22,000 tons of lead ore in his mill. 
The Bunker Hill & Sullivan Mining & Concentrating Co. also treated 
12,647 tons of old jig tailings (containing 0.68 ounce of silver to the 
ton, 1.65 percent lead, 1.16 percent zinc, and some iron) in its 300-ton 
gravity-flotation plant and shipped 48,131 tons of old Bunker Hill 
smelter slag (containing 0.35 ounce of silver to the ton, 1.81 percent 
lead, and 12.68 percent zinc) to its lead smelter at Bradley. The 
resulting hot slag was sent to the company slag-fuming plant, also 
at Bradley, to recover the zinc. According to the company annual 
report to stockholders, there were produced and recovered from 
Bunker Hill & Sullivan mine ore (including lessee ore) 1,723,131 
ounces of silver, 48,600,000 pounds of lead, and 10,064,000 pounds of 
zinc. An improvement in the supply of mine labor during the year 
resulted in more metals being produced in 1948 than in any year 
since 1943. During 1948 ore reserves were substantially increased by 
the extension of the Truman ore shoot. This major ore body has 
been opened but not fully developed. Ore reserves fully developed 
and ready for mining January 1, 1949, totaled 3,026,884 tons of zinc- 
lead-silver ore, an increase of 155,939 tons over January 1, 1948. 
With the exception of 3 weeks in October when it was closed for 
repairs, the zinc slag-fuming plant of the Bunker Hill & Sullivan 
Mining & Concentrating Co. at Bradley ran continuously. In 1948 
the plant received 126,885 tons of current hot slag from the lead fur- 
naces of the Bunker Hill smelter at Bradley; the resulting lead fume 
(2,931 tons) was sent to the Bunker Hill lead smelter, and the zinc 
fume (21,491 tons) was shipped to a smelter at Coffeyville, Kans. 
All of the lead and zinc produced at the plant in 1948 was credited 
to the mines and an old slag dump furnishing the slag-making material. 

Output of zinc-lead-silver ore from the Page mine of the Federal 
Mining & Smelting Co. increased from 129,276 tons in 1947 to 158,179 
tons in 1948. The ore, treated in the Page 500-ton flotation mill, 
contained an average of 3.53 ounces of silver to the ton, 5.98 percent 
lead, and 6.10 percent zinc. The mine ranked second in lead and 
zinc production in Idaho in 1948 and fifth in silver. According to 
the company annual report to stockholders, operations at the Page 
mine were maintained at near capacity despite a shortage of experl- 
enced miners and a large labor turn-over. Development in 1948 in- 
cluded sinking the main shaft an additional 114 feet and exploring 
the Tony vein on the 2,770-foot level. Ore reserves at the end of 
the year were estimated at 852,682 tons, an increase of 366,682 tons 
over the estimated tonnage at the end of 1947. 

Output of zinc-lead-silver ore from the Sidney mine of the Sidney 
Mining Co. on Denver Creek increased from 70,865 tons in 1947 to 
89,724 tons in 1948. The ore, treated in the company 250-ton flota- 
tion mill, contained an average of 2.78 ounces of silver to the ton, 
9.69 percent lead, and 10.51 percent zinc. The mine ranked third 
In zinc production in Idaho in 1948 and fifth in lead. The flotation 
mill of the Highland-Surprise Consolidated Mining Co. on Stewart 
Creek was increased during the year to 300 tons of ore a day. In 
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1948 the mill treated 72,925 tons of Highland-Surprise ore (40,888 
tons in 1947), containing an average of 0.77 ounce of silver to the ton, 
2.17 percent lead, and 6.85 percent zinc. Mining and milling of zinc- 
lead ore from the Spokane-Idaho mine on Pine Creek were continuous 
throughout the year. The company 175-ton flotation mill treated 
54,917 tons of zinc-lead ore in 1948 compared with 38,468 tons in 
1947. The Sunset Minerals, Inc., operated the Liberal King mine 
and its 100-ton flotation mill also on Pine Creek continuously; the 
mill treated 24,586 tons of zinc-lead ore, which yielded 1,072 tons of 
zinc-lead concentrate and 2,466 tons of zinc concentrate. Mining and 
milling of zinc-lead ore from the Little Pittsburg mine on Denver 
Creek were continuous by the Denver Development Co.; but the 
output of ore declined from 43,626 tons in 1947 to 22,139 tons in 
1948. The rest of the district output was mainly 8,120 tons of zinc- 
lead ore produced from the Douglas mine on Pine Creek by the Doug- 
las Leasing Co. 
VALLEY COUNTY 


Thunder Mountain District.—The Dewey mine near Stibnite was 
operated 3 months in 1948 by the Gateway Gold & Copper Co., Inc. 
The company reported that 2,500 tons of gold ore were treated by 
amalgamation and concentration and that the concentrates produced 
were treated by amalgamation. "The remainder of the district output 
was principally 23 ounces of gold recovered from old mill cleanings. 

Yellow Pine District.—The 2,000-ton flotation mill at the Yellow 
Pine mine of the Bradley Mining Co. operated all year. The company 
reported that in 1948 the mill treated 655,682 tons of ore containing 
0.075 ounce of gold and 0.485 ounce of silver to the ton, and 1.211 
percent antimony. The antimony concentrates and gold concentrates 
contained 27,158 ounces of gold, 236,031 ounces of silver, and 12,678,- 
776 pounds of antimony. The mine was again by far the largest 
producer of gold and antimony in the State. Work of constructin 
& smelter at Stibnite, Idaho, for reduction of the antimony and cold 
concentrates, proceeded during the year. 


WASHINGTON COUNTY 


All the output 1n Washington County in 1948 was 40 tons of coppa 
silver ore produced from the Silver Still mine near Still in the Wash- 
ington (Iron Mountain) district. 


Missouri, Oklahoma, Kansas, and 
Arkansas 
Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By A. J. MARTIN 


GENERAL SUMMARY 


ESPITE the impetus to mining afforded by advances in market 
D prices of lead and zinc during 1948, the output of these metals in 
Missouri, Oklahoma, Kansas, and Arkansas as a whole again 
decreased in quantity. This annual decrease was the sixth in succes- 
sion for lead and the seventh for zinc; lead production was the lowest 
since 1934 and zinc since 1896. The decline in 1948 from 1947, 
amounting to 17 percent for lead and 22 percent for zinc, was due 
mainly to work stoppages and idleness of marginal mines previously 
supported by Federal premium payments, but the most important 
factors in the recent continuous yearly declines were the depletion of 
high-grade ore reserves and the necessity for carrying on large de- 
velopment campaigns to restore and maintain reserves of commercial 
ade. Increases in the price of zinc concentrate at Joplin in January, 
uly, October, and November 1948 enabled some of the mines and 
tailing mills that had closed when the Premium Price Plan expired 
June 30, 1947, to resume operations, and production rates of both 
lead and zinc in November and December were the highest of the 
year. The value of the lead output, enhanced by the record high 
ead price, exceeded that in any year since 1926. 

Silver and copper were recovered as byproducts in smelting lead 
concentrates from Southeastern Missouri, and copper and a little 
silver were recovered from lead-copper ore mined in the same region. 

All tonnage figures are short tons and “dry weight”; that is, they do 
not include moisture. 

The value of the metal production herein reported has been cal- 
culated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1944—48 


Gold ! Silver? | Copper? Lead 3 Zinc 3 
Year (per fine | (per fine (per (per 
ounce) ounce) pound) | pound) | pound) 


M. EE RE SER $35.00 | $9.711--| $0.135 | $0. 080 $0. 114 
i EE 35. 00 .7114 . 135 . 086 .115 
9 PES a e AE 35. 00 . 808 .162 . 109 . 122 
ed A A NN, 35. 00 . 905 . 210 , 144 . 121 
Ls MAROC hie ican, IUD MAIL MAP MCN we 35. 00 . 905+ .217 .179 . 133 
— € €— ——À—— a a EE EE EE 


j ! Price under authority of Gold Reserve Act of Jan. 31. 1934. Treasury legal coinage value of gold from 
ese 1837, to Jan. 31. 1934, was £20.07-+($20.671835) per fine ounce. 
1965-6 EY buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111: July 1, 1946, to Dec. 31, 
17: $0.905; 1948: $0.9050505, 
Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price includes 
DUS payments by Otlice of Metals Reserve for overquota productiun. 
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Mine production of silver, copper, lead, and zinc in Arkansas, Kanses, Missouri, 
and Oklahoma in 1944-47 and, by States, in 1948, in terms of recovered metals 


Material] sold or treated Silver 
Mines —————— 
producing | Crudeore | Old tailings Fine 


r 
(short tons) | (short tons) | ounces Value 
IMA IE Cam RIMERS ERES 289 15, 730, 407 12, 293, 010 92. 243 $655, 595 
DIU EE 247 14, 163, 065 11, 271, 347 04. 822 67, 429 
194620222 ec ee es e cheese eet. 269 13, 831, 590 10, 178, 620 69, 401 56, 076 
0 Y AAA A e 254 11, 837, 453 6, 041, 783 93, 600 BA, 778 
1948 
Arkansas....-...--..--...---..-------- 6 (Ek LW EE, ae oe edt 
(eh VE 79 1, 788, 298 471,408 |. olv EE 
MiSSOUTM oa lam RI RT 90 4, 520, 103 1, 178, 751 114, 187 103, 345 
Oklahomgg 119 2, 228, 294 2-110. 010 1. eso salon pp e 
Total 1048... See ee 294 8, 537, 796 3, 760, 259 114, 187 103, 345 
Copper Lead Zinc 
Short Short Short A 
tors Value tons Value tons Value 
o 2222 eee 3, 302 $891, 540 198, 021 |$31, 683, 360 191, 797 ¡$43, 729, 716 | $76, 370, 211 
EO uc ir e 3, 399 917,730 196, 610 | 33, 816, 920 140, 172 | 32, 239, 560 67, 041, 659 
1048. Loo vie p demas 1, 857 601, 668 159, 256 | 34, 717, 808 139, 574 | 34. 056, 056 69, 431, 608 
Är EEN 1, 760 739, 200 153,838 | 44, 305, 344 109, 651 | 26, 535, 542 71, 664, 794 
1948 
A A AA 22 7,876 3 246 16, 12 
ERA APO EE 8,386 | 3, 002, 188 35,577 | 9,463,482 | 12, 465, 670 
Missourt 2,370 | 1,028,580 | 102,288 | 36, 619, 104 6,463 | 1,719,158 | 39,470, 187 
ds PA A ierg later eege 16, 918 | 6, 056, 644 43, 821 | 11, 656, 386 17, 713, 030 
Total 1048........ 2, 37 1, 028, 580 127, 614 | 45, 685, 812 85, 892 | 22, 847, 272 69, 665, 009 


Mine production of silver, copper, lead, and zinc in Arkansas, Kansas, Missouri, 
and Oklahoma in 1948, by months, in terms of recovered metals 


Month Silver (fine [Copper (short! Lead (short | Zinc (short 
ounces) tons) tons) tons) 

Iur E 11, 235 280 12, 111 6, 44$ 
ROT e 22.222909 m aa 10, 788 195 11, 848 6, 921 
E EE E O 12, 271 226 13, 407 7, 819 
y qo) ME T 12, 668 210 13, 125 7,93 
BO A A A iaa uii iw 11, 517 230 12,370 8 2us 
JUNG e ia a td 12, 102 234 13, 116 7,145 
JUIV AA red et et ts 2, 338 20 2, 870 4, 276 
ESO EE 257 70 1, 184 4, 270 
September- eee ee 3, 885 140 826 7, 139 
October EE 12, 255 245 12, 215 & 199 
Novémber. EE 12, 280 250 13, 963 & 707 
December. A EEN 12, 591 270 14, 579 8, 790 

Nu EE 114, 187 2,370 127, 614 83, 892 


Silver.—Silver was recovered as a byproduct by smelters treating 
Southeastern Missouri lead concentrates. These concentrates usually 
contain 1 to 2 ounces of silver a ton. A large part of the lead derived 
from the concentrates is not desilverized, and this silver is not re- 
corded as recoverable production. The copper concentrates made 
from lead-copper ore also contain a little silver. The total silver 
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recovered in 1948 was 114,187 fine ounces, compared with 93,600 ounces 
in 1947. 

Copper.—The increase in the Missouri output of copper from 1,760 
tons in 1947 to 2,370 tons in 1948 resulted from a larger production 
of copper concentrates by the Madison mill at Fredericktown, Madison 
County, which treated lead-copper ore. The quantity of copper 
contained in byproduct matte shipped from smelters treating lead 
concentrates was a little less than in 1947. 

Lead.—Production of recoverable lead in the Southeastern Missouri 
region was 100,654 tons in 1948, the lowest since 1935 but still con- 
siderably higher than that of any other domestic region or State. 
The decrease from 1947 (22 percent) was due mainly to work stop- 
pages. The Tri-State zinc-lead district (Southwestern Missouri, 
Oklahoma, Kansas) produced 26,901 tons of lead in 1948, an increase 
of 11 percent over 1947 despite a low output in July and August 
caused by a work stoppage. The Central Missouri district produced 
37 tons of lead and Arkansas 22 tons in 1948. 

Zinc.—The Tri-State district produced 84,839 tons of recoverable 
zinc in 1948 compared with 109,338 tons in 1947. The decrease re- 
sulted from a work stoppage and the idleness of some of the marginal 
mines and tailing mills that contributed to the output in 1947 until 
Federal premium payments ceased June 30. A general review of 
mining and ng e this district is in the Tri-State District section 
of this chapter. 'The Southeastern Missouri region produced 1,022 
tons of zinc 1n 1948 (part recovered from zinc concentrates and part 
from lead-smelter slag) and Arkansas 31 tons. 
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FIGURE 1.—Mine production of lead and zinc in Arkansas, Kansas, Missouri, and Oklahoma, 1943-48, 
by months, in terms of recoverable metals. 


MINING AND METALLURGIC INDUSTRY 


The extraordin rise in the price of lead before the Premium 
Price Plan expired June 30, 1947, enabled the straight lead mines to 
readjust operations within that year to competitive open-market 
conditions. The readjustment period for the zinc and zinc-lead 
mines, however, continued through 1948. The moderate increase in 
the price of zinc concentrates at Joplin in January and further sub- 
stantial advances in July and November led to reopening of many of 
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the Tri-State mines that had closed when premium payments ceased. 
The extent of the renewed activity was not reflected in production 
figures until the last 3 months of the year, owing to the time required 
to reopen the mines, and the work stoppage in July and August at the 
mines and mills of the Eagle-Picher Mining & Smelting Co. The 
high lead price stimulated selective mining of Tri-State ore bodies 
relatively high in lead and revived small-scale shallow lead mining by 
individuals. In the Southeastern Missouri region there was a large 
increase in the quantity of old lead tailings re-treated, but the tonnage 
of crude ore milled decreased materially because of labor strikes and 
continued demands on manpower and equipment for development 
work postponed during the war. 

The Bureau of Mines, in cooperation with the Geological Survev, 
continued exploratory drilling, field examinations, and metallurgical 
tests on copper, lead, and zinc ores. 

Fifty-two mills (5 less than in 1947) operated all or part of 1948 on 
lead and zinc ores and old tailings in the four States. The daily 
capacity of the mills ranged from 25 to 15,000 tons and averaged 
1,457 tons. Most of the mills used gravity concentration and flota- 
tion. Flotation concentrates comprised 46 percent of the total lead 
concentrates and 64 percent of the zinc concentrates produced. The 
active smelters were the lead smelters at Galena, Kans., and Hercu- 
laneum, Mo.; the zinc smelters at Bartlesville, Blackwell, and 
Henryetta, Okla., and Fort Smith, Ark.; and the oxide plant at 
Coffeyville, Kans. Waelz plants were operated in conjunction with 
the zinc smelters at Henryetta and Fort Smith. 


ORE CLASSIFICATION 


The following table classifies the combined ore and old tailings 
produced in Arkansas, Kansas, Missouri and Oklahoma in a manner 
comparable to the classes shown in the tables on ore classification in 
the chapters devoted to mining in the Western States. The basis for 
classification is given in the Gold and Silver chapter of this volume. 
Additional details of the tenor of ore and old tailings milled and the 
concentrates produced in Kansas, Missouri, and Oklahoma are given 
in tables in the Review by States section that follows. Such tables 
for Arkansas are omitted because only small-scale intermittent mining 
of lead and zinc was done there from 1918 through 1948. 


Ore and old tailings sold or treated in Arkansas, Kansas, Missouri, and Oklahoma 
in 1948, with content in terms of recoverable metals 


Soure Mines Ore, etc. | Silver (fine| Copper Lead Zine 
producing | (short tons)| ounces) | (short tons)| (short tons) | (short tons) 
Lead ore !..................... 51 5, 586, 683 114, 187 
Zinc ore 9... ee eee SE 3, 980, AO A 
Zinc-lead ore.................. 170 | 2,730,936 |... sien o léie ere wie sie ee 
Total: 1048, 204 | 12, 298, 055 114, 187 
947 iaa 254 | 17, 879, 186 93, 600 


! Includes lead-copper ore from 1 mine; also 1,166,456 tons of old tailings remilled, concentrates from 
which were mixed with those from crude ore. 
? Includes 2,593,803 tons of old tailings yielding 6,116 tons of recoverable zinc and 65 tons of eed. 
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TRI-STATE DISTRICT 


The output of zinc concentrate in the Tri-State district totaled 
159,609 tons valued at $13,929,151 in 1948 compared with 204,068 
tons valued at $21,792,921 (including $8,463,806 in Federal pre- 
miums) in 1947. The quantity of zinc produced in 1948 was the 
lowest since 1896, but the value was slightly higher than the average 
for the 5 years 1935-39. The sharp decrease in production in 1948 
was due mainly to the idleness of some of the marginal mines and 
tailing mills that operated while Federal premiums were being paid 
the first half of 1947, and a 9-week work stoppage at the mines and 
mills of the Eagle-Picher Mining & Smelting Co. 

Production of lead concentrate, stimulated by the record high 
price, increased from 32,006 tons valued at $6,090,622 in 1947 to 
35,862 tons valued at $8,302,564 (highest since 1927) in 1948. "The 
district production, in terms of recoverable metals, was 84,839 tons 
of zinc &nd 26,901 tons of lead in 1948 compared with 109,338 and 
24,239 tons, respectively, in 1947. 


Production of lead and zinc concentrates in the Tri-State district (Kansas, 
Oklahoma, and Southwestern Missouri), 1944-48 


Concentrate Average assay | Average value 
o x DOE. Dro. recovery of concentrates | per ton of con- 
re, etc., | duced (short tons) (percent) (percent) centrates 


Year milled 


(short tons) 7 
Lead | Zinc Losa | Zinc Lead Zinc Lead Zinc 


FROM CRUDE ORE 


Lao PR NR 9, 118, 388 36,544 | 301,854 0. 40 3.31 | 77.79 | 59.72 leo. 47 | $105.64 


1 

IMS EE 7, 441, 345 31,643 | 217,790 .43 2.93 | 75.61 | 59.96 | 125.00 | 110.48 
IO ae 8, 271, 512 30, 468 | 224, 910 37 2.72 | 77.40 | 59.88 | 164. 81 116. 15 
E A EE 6, 229, 702 31,842 | 181,662 .61 2.92 | 77.41 | 59.68 | 190.72 | 107.42 
IMS. ee Kee 4, 314, 190 35,706 | 147,989 .83 3.43 | 76.64 | 59.09 | 231.85 87.10 


944 e sees d 12, 293, 010 390 53,547 | 0.003 0.44 | 51.70 | 58.26 | 72.07 98. 18 
1915. or cae aud aa 11, 271, 347 201 41, 211 . 002 .37 | 51.24 | 58.67 | 69.12 | 104.97 
AAA 10, 178, 620 182 33, 795 002 .33 | 48.35| 58.6N | 90.85 | 117.10 
E AS 5, 740, 459 164 , 406 002 30 | 45.12 | 58.31 | 107.09 | 101.69 
1948 oon codcx 156 11, 620 006 45 | 51.28 | 58.47 | 155.14 89. 50 
DISTRICT TOTAL 
EE 21, 411, 398 36, 934 | 355, 401 0.17 1.66 | 77.52 | 59.50 | 119.96 | 104.51 
Ia. 18, 712, 692 31,844 | 259, 001 .17 1.38 | 75.45 | 59.75 | 124.65 | 109.60 
1046 AS DEER 18, 450, 132 30,650 | 258, 705 .17 1.40 | 77.23 | 59.71 | 164.37 | 116.27 
IM e Fe EE 11, 970, 161 32,006 | 204, 068 .27 1.70 | 77.25 | 59.53 | 190.30 | 106.79 
|, A eee ee ari 6, 910, 093 35, 862 | 159, 600 . 52 2.31 | 76.53 | 59.04 | 231. 51 7.27 


. The weekly quoted price for 60-percent zinc concentrates at Joplin 
in 1948 was $70.35 & ton from January 3 through January 17, $78 
from January 24 through July 24, $95 from July 31 through October 
16, $98 from October 23 to November 13, and $110 from November 
20 through December. The quoted price for 80-percent lead con- 
centrates was $195.65 a ton from January 3 to April 3. $231.65 from 
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OF SHORT TONS 


MILLIONS 


FIGURE 3.—Quantity of crude ore milled in the Tri-State district, 1907-48. 
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FIGURE 4.—Meta) recovered per ton of crude ore (rock) milled in the Tri-State district, 1907-48. 


April 10 to July 24, $257.37 from July 31 to October 30, $286.17 
from November 6-27, and $290.92 the rest of the year. 

The advances in prices of lead and zinc concentrates during 1948 
resulted in the reopening of many Tri-State mines that had closed 
when the Premium Price Plan expired, as well as other old mines, 
rel those that had produced considerable lead in the past. 

here were numerous small-scale, shallow lead operations by indi- 
viduals. Hand jigs were seen in operation for the first time in recent 
years. In December about 120 mines, 29 mine mills, 4 tailing mills, 
and 3 slime and clean-up mills were operating compared with 75, 22, 
3, and 1, respectively, in December 1947. 'These mines do not in- 
clude many small intermittent producers; the total producing mines, 
gouges, and mill and dump clean-ups active all or part of 1948 was 
270 compared with 234 in 1947. The depth of the operating shafts 
ranged from 30 to 450 feet; open-pits, worked at depths ranging from 
a few feet to 90 feet, yielded 165,000 tons of ore or 4 percent of the 
district total output of crude ore from mines and dumps. l 

There was less activity in exploratory drilling in the Tri-State 
district and nearby areas in 1948 than in most past years when metal 
prices were high. The Anaconda Mining Co. did considerable drill- 
ıng in Crawford County, Kans., north of the areas that have been 
productive in the past. The Bureau of Mines had drilling projects 
in the South Carthage, Lone Elm, Canyon Diggings, and North 
Empire areas. Data on certain drilling projects were published 
during the year.! 

! Brichta, Louis C., and Needham, A. B., Churn Drilling at the Capital and Greenland Zinc Mines, 
Lawrence County, M o.: Bureau of Mines Rept. of Investigations 4318, 1948, 24 Pp. 

Ballinger, Homer J., Mon-Ark Zinc-Lead Mines, Christian County, Mo.: Bureau of Mines Rept. of 
Investigations 4297, 1948, 16 pp. Chum Drilling at Mary Arnold Zinc-Lead M ines, Christian County, Mo.: 
Bureau of Mines Rept. of Investigations 4313, 1948, 8 pp. Investigation of Rex Zinc Mine, Howell County, 
Mo.: Bureau of Mines Rent. of Investigations 4325, 1948, 11 pp. 

Knox, Clinton C., ee of Melrose Zinc-Lead District, Ottawa County, Okla., and Cherokee 
EE Kans.: Bureau of Mines Rept. of Investigations 4337, 1948, 92 pp. Investigation of Zinc-Lead 
Deposits on Extensions of the Miami Trough, Ottawa County, Okla., and Cherokee County, Kans.: Bu- 
reau of Mines Rept. of Investigations 4415, 1949, 35 pp. 

Ruhl, Otto, and Ballinger, Homer J., Investigation of the Zinc-lead Deposits in Horizons below the 


Grand Falls Chert, Galena District, Cherokee County, Kans.: Bureau of Mines Rept. of Investigations 
4398, 1949, 119 pp. 
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REVIEW BY STATES 
MISSOURI 


Missouri has been the chief lead-producing State for 41 consecutive 
years and until 1918 had ranked first in zinc production for many 
years. In 1948 operations at the principal lead mines were inter- 
rupted about 11 weeks by work stoppages, and the output of recover- 
able lead decreased to 102,288 tons compared with 132,246 tons in 
1947. Zinc production decreased heavily after Federal premium 
payments ceased June 30, 1947, and was only 6,463 tons in 1945 
compared with 17,074 tons in 1947. The principal lead mines are in 
the Southeastern Missouri region. Silver and copper are recovered 
as byproducts in smelting lead concentrates produced in this region, 
and copper and a little silver have been recovered in some years 
(including 1944-48) from lead-copper-(cobalt-nickel-iron) ore mined 
in Madison County. Silver recovered in 1948 totaled 114,187 fine 
ounces and copper 2,370 tons compared with 93,600 and 1,760 tons, 
respectively, in 1947. In the sale of the lead concentrates, no value 
is attached to the silver and copper, as the quantity recovered per 
ton of concentrates is very small. The zinc output comes largely 
from zinc-lead mines in Southwestern Missouri. The Central dis- 
trict of Missouri had a small output of lead in 1947 and 1948 and of 
both zinc and lead in 1944-45; the figures are included with those of 
Southeastern Missouri in the table that follows. 

Southeastern and Central Missouri.—The mine production of 
recoverable lead in Southeastern Missouri decreased from 129,516 tons 
in 1947 to 100,654 in 1948. Most of the decrease resulted from work 
stoppages at the mines of the St. Joseph Lead Co., largest producer of 
lead in the United States, and the Madison mine of the National Lead 
Co. St. Louis Smelting & Refining Division. Zinc production totaled 
1,022 tons, part of which was recovered from zinc concentrates derived 
from lead ore and part from lead-smelter slag. 

In St. Francois County the St. Joseph Lead Co. operated its Bonne 
Terre, Desloge, Federal (including Doe Run), and Leadwood mine 
groups and mills. The daily capacity of the four mills at the end of 
1948 ranged from 2,800 to 14,000 tons and totaled 26,400 tons. Treat- 
ment is by table concentration followed by flotation. Each mine 
group has an underground, electrified, rail haulage system, which 
moves the ore from the working faces to a central ore-hoisting shaft. 
The four ore-hoisting shafts at the mills are 326, 276, 497, and 541 feet 
deep; the Doe Run shaft is 160 feet deep. Other shafts are used for 
men, supplies, and poor rock. Development on the four groups in 
1948 totaled 179 feet of shaft, 64,390 feet of drifting, 2,134,945 feet of 
diamond drilling, and 63,789 feet of churn drilling. The following 
information was extracted from the company's eighty-fifth annu 
report to stockholders. 

The expanded exploration program initiated in 1947 was aggressivelv carried 
forward [in 1948]. The lag in development which had resulted from forced curtail- 
ment during the depression and war years has now been largely overcome. and 
continued maintenance of a proper balance between the rate of mining and devel- 
opment work in the mines of this Division can now be foreseen. Good progress 


has also been made in modernizing underground equipment and facilities, which 
will contribute to greater over-all efficiency in present and future operations. 
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The Desloge mill operated during the entire year on tailings, and a total of 
1,164,000 tons of old tailings were milled at this, and at the company's other Lead 
Belt plants; thus fully utilizing the installed mill capacity of the district during a 
period when the demands on both manpower and equipment for the development 
program resulted in some curtailment in the rate of underground mining. 

The lead bonus of 25 cents per shift worked for each one cent increase in the 
price of lead above 12 cents per pound New York remains in effect at this division, 
and each employee receives the same amount of lead bonus per shift. 

At Herculaneum, one-third of the company's lead concentrates was smelted, 
with satisfactory recovery and at a reasonable cost; the balance of the production 
will continue, until 1953, to be smelted at East Alton, Illinois when the present toll 
contract terminates with the American Smelting & Refining Company. * * * 
The operation of the electrothermic furnace for the recovery of zinc and lead from 
blast furnace slag supports the belief that the system has considerable prom- 


The 21% months’ Lead Belt strike contributed materially to the lower lead pro- 
duction. * * *, 

In Madison County the St. Joseph Lead Co. operated the Mine La 
Motte mine and mill. The daily capacity of the mill was increased 
from 1,500 to 2,000 tons, a 75-foot shaft was reopened, and the 136-foot 
shaft sunk in 1947 was put in operation. Two other shafts, 307 and 
116 feet deep, were operated. Mine development in 1948 included 
4,570 feet of drifts, 68,024 feet of diamond drilling, and 24,675 feet of 
churn drilling. 

The National Lead Co. St. Louis Smelting & Refining Division oper- 
ated its Madison mine and all-flotation mill continuously in 1948, 
except during a work stoppage in July and part of August. Four 
shafts, averaging 400 feet in depth, were used. Equipment was added 
to ralse the capacity of the mill from 800 tons daily to 1,200. The 
mine contains ore bodies that yield considerable iron, cobalt, and nickel 
with lead and copper, but operations in 1948 were confined chiefly to 
the mining of lead-copper ore; the output of copper increased sharply 
over 1947, and that of lead increased slightly. | 

The Park City Consolidated Mines Co. operated its Ruth mine from 
January 1 to July 14 and the adjoining St. Louis No. 3 from January 1 
to May 15. In August the company leased the Fleming-Catherine 
group trom the Fredericktown Lead Co. and operated that group from 

eptember 1 through December. The ore was trucked to the Park 
City 400-ton all-flotation mill for treatment. The Fredericktown Lead 
Co. operated the Fleming-Catherine from January 1 until the miners 
went out on strike February 25. 

In Jefferson County the Fredericktown Lead Co. continued under- 
ground development work on the Valle Mine group and operated the 
200-ton jig and table mill on lead ore from the mine and dumps; the 
recovery from 41,587 tons milled was 356 tons of concentrates assay- 
ing 72.48 percent lead, valued at $82,178. Some lead ore was shipped 
from the Casey mine, and 188 tons of galena were shipped from barite 
diggings in Washington and Jefferson Counties. Certain data on 
E by the Bureau of Mines in previous years were published in 

3 McMillan, W. D., Churn Drilling at the McGregor Zinc-Lead Mine, Washington County, Mo.: Bureau 
of Mines Rept. of Investigations 4308, 1948, 6 pp. 


Ballinger, Homer J ., Investigation of the Krueger Zinc Deposit, Washington County, Mo.: Bureau of 


Mines Rept. of Investigations 4292, 1948, 49 pp. 
MeMillan, W. D., Fine, M. M., and Kenworthy, H., Investigation of the Dempsey Zinc-Lead Mine, 


ashington County, Mo.: Bureau of Mines Rept. of Investigations 4332, 1948, 16 pp. 
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The Central district of Missouri produced 37 tons of recoverable 
lead in 1948 and 65 tons in 1947. The depth of mining at the Glover 
open-pit mine at Russellville, Cole County, was below the lead-bearing 
clay in 1948; and the ore contained only a small percentage of lead, 
with barite the principal product. 


Mine production of lead and zinc in Southeastern and Central Missouri, 1944-48 


Lead concentrates | Zinc concentrates 


(galena) (sphalerite) ! 
Year Lead Zinc 
Short Short Short Short 
tons Value 3 tons Value tons Value tons Value 
104 Gs td orca 243, 279 |$19, 920, 200 | 8,206 | $112, 485 | 169, 962 |$27, 193, 920 | 1 1,508 | $343, 824 
A 245,805 | 21, 870, 243 1, 335 45, 706 173,053 | 29, 765, 116 3 595 136, Sa 
194 02 189, 401 | 21, 677, 221 1, 731 61, 147 135, 891 | 29, 624, 238 451 110, 044 
1017... EDU 183, 084 | 31, 762, 029 560 15, 996 129, 581 | 37,319,328 | 295 71. 390 
1948. .............--. 146, 364 | 30, 396, 488 567 55, 231 | 100,691 | 36,047,378 |* 1,022 271, 852 


1 Includes zinc-lead carbonate concentrates. 

? In calculating metal content of the ores from assays allowance has been made for smelting losses of both 
lead and zinc. In comparing the values of ore and metal it should be borne in mind that the value given 
for the ore is that actually received by the producer, whereas the value of the lead and zinc is calculated 
from the average price for all grades. 

Ed given are to a certain extent arbitrary, as part of the lead concentrates are smelted by tbe 
producer. 

* Includes 776 tons recovered from lead-smelter slags and byproduct matte from lead smelting. 

3 Includes 240 tons recovered from byproduct matte from lead smelting. 

ê Includes zinc recovered from lead-smelter slag. 


Tenor of lead ore and concentrates in Southeastern Missouri disseminated -lead 
district, 1944-48 


6, 535, 874 |6, 675, 767 |5, 401, 239 |5, 856, 334 | 5, 384, 861 
3. 72 3. 68 3. 44 


: 3. 12 
71. 02 71. 66 72. 22 
$81. 78 à $173. 49 


Total lead orel LL... short tons.. 
Galena concentrates in ore. ................ percent.. 
Average lead content of galena concentrates. ..do.... 
Avcrage value per ton of galena concentrates......... 


73. 09 
$114, 39 


! Includes lead-copper ore. Includes old tailings remilled: 1944-46—none; 1947—301,324 tons; 1948—1, 164,356 
tons. 


Southwestern Missouri.—The Tri-State district, which includes 
Southwestern Missouri, is described in an earlier section of this chapter. 

In Southwestern Missouri production of zinc concentrates de- 
creased 67 percent and lead concentrates 40 percent in 1948 compared 
with 1947. The principal producers (combined zinc and lead con- 
centrates), in order of output, were the Kansas Explorations (Inc.) 
Buckingham mine north of Oronogo (closed in August); the Gold- 
field Consolidated Mines Co. Navy Bean and other properties in the 
Wentworth area acquired from the Century Lead € Zinc Co. during 
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the year; the Dale Mining Co. Dungy mine at Stark City (company 
also operated the Ryder mine at Pioneer); the Federal Mining « 
Smelting Co. Duenweg mine; the Little Ben Mining Co. High Five 
mine at Waco; and the Glen Richey Shinn mine at Stark City. All 
the foregoing mines produced more than 500 tons of concentrates 
each and were served by mills at or near the mine. The Federal 
Granby-American mill treated 26,071 tons of lead ore from the mine 
and an open pit. The St. Louis Mining & Milling Co. mill at Thoms 
Station treated custom ore. The Northside mill at Chitwood, ac- 
adds by the Wildwood Mining Co., treated some company ore. 

he Kansas Explorations (Inc.) Jasper mill west of Joplin was re- 
opened in December to treat custom ore. The Swartz mill at Lone 
Elm ran part time from May to December. The Playter mill at Waco 
handled ore from the Reynolds group at Waco and the E Seven 
near Neck City until June, when it was leased to Glen Richey and 
used to treat ore from the Grasselli Mine in Kansas. The Magajupa 
mine at Duenweg operated during January and February. Ore was 
shipped from the Oronogo Circle dn to the Central mill at Cardin, 
Okla. Other shippers to custom mills included the Big Cave west of 
Joplin, Crawford near Seneca, Little Beaver near Diamond, N. Y. C. 
at Lone Elm, O'Keefe near Thoms Station, Olson (I. N. Clark) near 
Spurgeon, and Rex (1,000-acre tract) at Joplin. Numerous small- 
scale operations (mostly lead mining) in the Jasper and Newton 
County areas ponni a considerable aggregate tonnage of con- 
centrates. In Christian County Jones & Webster worked the Mary 
Arnold mine at Ozark part of the year. In Greene County the 
H. & H. Mining Co., working the Two Sons mine at Ash Grove, 
washed and hand-jigged 350 tons of ore that yielded 14 tons of 81- 
percent lead concentrates worth $3,446. 


Mine production of lead and zinc in Southwestern Missouri, 1944-48 


Lead concentrates Zinc concentrates Metal content ! 


Year Galena Carbonate Sphalerite Silicate Lead Zinc 


Lcd | ee E 


Short Short Short 
tons Value tons Value tons 


— A | ee | e 


4... 6, 204 $752, 796 9| $855| 64, 651 


Short Short 
Value tons Value tons 


Short 
Value tons Value 


l $6, 898, 980: 2, 453 $218, 017| 4, 721 $755, 360) 35, 118 $8, 006, 904 
1945....... 4, 679; 635, 031,......]...... 40,156| 4,605, 647| 606) 44,600| 3,522 605,784] 21, 580| 4, 963, 400 
1946....... 4, 734, 676 84'12,067| 40, 937, 4,985,668) — 332, 20,243, 3, 221, 702, 178| 21, 783| 5, 315, 052 
1947....... 3,412: 655,080, 168 23, 866) 31, 480! 3,402, 384| 763! 49, 235] 2,665; 767,520| 16,779) 4,060, 518 
1948....... 2,004, 474, 233, 130,21, 465| 10, 475, 913, 538 60) 3,212| 1,597| 571,726| 5,441) 1, 447, 306 


lanum ii A O'P[[Y|[VAA——AEeA——————ÁM—————Ó———————— M 


! In calculating metal content of the ores from assays allowance has been made for smelting losses of both 
lead and zinc In comparing the values of ore and metal it should be borne in mind that the value given 


for the ore is that actually received by the producer, whereas the value of the lead and zinc is calculated 
trom the average price for all grades. 


Tot 
Gale: 

A veri. 
Averag: 


1 Include. 
tons. 


Southwe. 
Southwester. 

In Southw 
creased 67 per. 
with 1947. Th 
centrates), in or 
Buckingham min« 
field Consolidated . 
Wentworth area acq 
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c of lead and zinc ore and old tailings milled and concentrates produced in 
Kansas, 1947-48 


1947 1948 
Crude | Old tail- | Crude | Old tail- 
ore ings ore ings 
ore and old tailings milled.................... 1, 788, 298 471, 498 
concentrates produced: 
E E A A pL Soe MS do.... 11,090 |.......... 
E APA le as do.... 63, 697 2, 643 
u Of concentrates to ore, etc.: 
WRB DEE percent 0.62 |.......... 
S ee E do.. 3. 56 0. 56 
al content of ore, etc.: ! 
Koo mM MEM IN ETERNI do... .48 |.......... 
Lo EE A do.... 2. 12 .33 
-age lead content of galena concentrates.............. do. 77.16 |j... 
rage zinc content of sphalerite concentrates.......... do.... 59. 56 59. 60 
-rage value per ton: See 


Galena concentrates |..... Lc ccce cc eec aee aree cesa 


Figures represent metal content of the crude ore (or ‘‘dirt’’) only insofar as it is recovered in the concen- 
— “es; data on tailing losses not available. 
Revised figure. 


The Baxter Springs-Blue Mound-Treece area produced 91 percent 

_ ¿the total Kansas output of zinc concentrates and 88 percent of the 

ad concentrates in 1948 compared with 90 and 92 percent, respec- 

vely, in 1947. About 43 percent of the crude ore mined in the area 

as concentrated in the Central mill of the Eagle-Picher Mining & 

melting Co. at Cardin, Okla. Most of the ore was transported to 

. he mill over the Northeast Oklahoma Railroad, which has spur 

— racks to the princial ore-hoisting shafts. Producing Eagle-Picher 

“nines in this area were the Big John, Foley Mullen, Kette 
- Slaughter, Webber, Westside No. 2, and Wilbur. 

The Walter Hartley mine of the National Lead Co. St. Louis 

— Smelting & Refining Division near Baxter Springs was again the 

lergest individual producer of zinc concentrates in Kansas and the 

Tri-State district. The ore was milled in the company No. 8 (Bal- 

— lard) central mill, which also handled other company ore from the 

Ballard, Moore, and Shanks mines. 

The Dines Mining Co., operating its mill and the Hartley No. 1 

&nd Stoskopf mines, was a large producer. Besides company ore, 

the mill treated custom ore from the Blue Mound, C. K. & E. (Steb- 

bins, Karcher), and Roanoke (Homestake) mines. The Harris 

- Mining Co. operated the Golden Rod (E. W. No. 24) mine through- 

“tt the year. The MacArthur mines, the Swalley (Beck) mine, and 

nek No. 3 mill—all closed the latter part of 1947—were reopened 

crated a large part of 1948. Other important producers 

.ng ore to custom mills included the Bilharz (Muncie), Contact, 

ce Jarrett (Wright), Mark Twain (Blue Mound, Naylor), Robin- 

a (Douthit, Jarrett), Bob White (Chubb), A. € H. (Bendelari), and 

unda Lou (Northern) The Captain tailing mill operated seven 
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Tenor of lead and zinc ore and old tailings milled and concentrates produced ia 
Southwestern Missouri, 1947-48 


1947 
Old 
Crude | tailings 
ore and 
slimes 
Total ore, etc., milled....................-.........Short tons. |1, 157,917 | 240, 270 
Total concentrates produced: 
E t BEE ER do... 3, 577 
TANG 2 cos A UO TT US MC do. 30, 138 2, 105 
Ratio of concentrates to ore, etc.: 
PET TE ERN IS HEP percent.. 0.31 0. 001 
7A a o ITEA EE EC o... 2. 0. 88 
Metal content of ores, etc.: ! 
EE AR E AO do.... 0. 23 0. 001 
V/A T EEE le or le i E cen E ME DCN do.... 1. 51 0. 48 
Average lead content of galena concentrates.............. do.... 76. 68 66. 07 
Average lead content of lead carbonate................... do.... 68.93 |.......... 
Average zinc content of sphalerite concentrates..........do.... 58. 51 54.35 
Average zinc content of silicates and carbonates.......... do.... 40. 50 |.......... 
Average value per ton: 
Galena concentrates............ c lc c cc ee se cese sre $192.04 | $134.33 
Lead carbonate conceentrateg. ce a ecc sa se $142.06 |.......... 
Sphalerite eopncentrueg cc cec ccc ec es ceras $109.34 $90. 48 
Zinc silicates and curbonates._...........------------------ $64. 53 |.........- 


! Figures represent metal content of the crude ore (or “‘dirt’’) only insofar as it is recovered in the con- 
centrates; data on tailing losses not available. 


OKLAHOMA 


Mines and tailing mills in Oklahoma produced 52 percent of the 
total Tri-State output of zinc and 63 percent of the lead in 1948 
compared with 47 percent and 59 percent, respectively, in 1947. Only 
three Oklahoma tailing mills were in operation in 1948 compared 
with nine when Federal premium payments ceased June 30, 1947. 
The State output of recovered zinc decreased 14 percent and lead 
increased 18 percent from 1947. Details of the Tri-State district, 
which includes Oklahoma, are presented in an earlier section of this 
chapter. 


Mine production of lead and zinc in Oklahoma, 1944-48, and total, 1891-1948 


Metal content ! 
Lead concentrates Zinc concentrates 
(galena) (sphalerite) 
Year Lead Zinc 
Short Short Short Short 
‘one Vulue tons Value tons Value tons Value 


— — | eee | eae  —Áá 


1944......... 18,455 | $2, 258, 188 | 170, 470 |$18, 067, 967 13, 944 $2, 231, 040 91, 449 | $20. 850, 372 


IM. 17,198 | 2.097, 952 | 125,934 | 14, 021, 165 12, 604 | 2,178, 208 69, 300 | 15, 939, OUD 
ISI eure 17,847 | 2,903,065 | 129,473 | 15, 170, 928 13,697 | 2,985, 946 69, 552 | 16,970, GAS 
1017... 18,857 | 3,600, 407 95, 126 | 10, 699, 593 14,289 | 4,115,232 51, 062 12, 357, 0 
1948.......... 22,638 | 5, 214, 366 82, 134 7, 178, 950 16, 918 | 6,056, 644 43, 821 11, 656, 356 


1891-1948. ...|1, 491, 395 |130, 214, 029 |9, 045, 032 |420, 092, 108 |1, 149, 998 |154, 232, 783 |4, 766,117 | 670,545, Oss 


1 In calculating metal content of the ores from assays allowance has been made for smelting losses of both 
lead and zinc. In comparing the values of ore and metal it should be borne in mind that the value given 
for the ore is that actually received by the producer, whereas the value of the lead and zinc is calculated 
from the average price for all grades. 
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Tenor of lead and sine ore, old tailings, and slimes milled and concentrates 
produced in Oklahoma, 1947-48 


1947 1948 
Old tail- Old tail- 
Crude ore| ings and |Crude ore| ings and 
slimes slimes 
Total ore, ete., milled. ............................. short tons. .|2, 818, 476 |4, 104, 851 |2, 228, 294 | 2, 110, 010 
Total concentrates produced: 
ET EE do. 18, 743 114 22, 507 131 
Sphalerite. ere welt feo ee eid coun dou am do....| 81,804 13,322 73, 899 8, 835 
Ratio of concentrates to ore, eto.: 
E AA A Eas AAT percent... 0. 67 0.003 1.01 0. 006 
ANG IA EE do.... 2. 90 . 32 3.32 0, 42 
Metal content of ore, etc.: ! 
¡E E e UD ioo bru d pers d do.... .52 . 001 17 
PANG es SE ...do.... 1. 74 . 19 1. 05 : 
Average lead content of palena concentrates.............. do.... 77. 54 39. 47 76. 40 50. 38 
Average zinc content of zinc concentrates. ............... do.... 59. 78 58. 73 58, 91 58. 25 
Average value per ton: 
Galena concentrates_......_....-.-...--.---------.--------- $191. 54 $90.87 | $230.81 $149. 34 
Zinc concentrates...........-- 2. eee eee eee $111.73 | $117.07 $86. 61 $88. 13 


1 Figures represent metal content of the crude ore (or ‘‘dirt’’) only insofar as it is recovered in the con- 
centrates; data on tailing losses not available. 


Operations at the mines and mills of the Eagle-Picher Mining & 
Smelting Co., largest producer of zinc and lead in Oklahoma and the 
Tri-State district, were interrupted by a labor strike from July 1 to 
September 5, 1948, and a number of other mines that shipped ore to the 
company Central mill could not operate during this period. During 
the rest of the year the Central mill (capacity 15,000 tons daily) oper- 
ated at one-half to two-thirds capacity. The mill is equipped with 
differential-density (sink-and-float) preliminary-concentration units, 
which furnish an enriched product for treatment by jigging and flota- 
tion. Of the 2,138,093 tons of ore treated in 1948, 62 percent came 
from Oklahoma. Eagle-Picher mines in Oklahoma shipping to the 
mill were the Blue Goose mines, Buffalo, Crawfish, Goodeagle No. 3, 
Goodwin, Gordon, Grace Walker, Hum-bah-wat-tah mines, John 
Beaver No. 2, Kenoyer No. 1 (formerly American Zinc No. 7), Lottson 
No. 2, Netta, Piokee, Royal, See Sah, Slim Jim-Bankard, Southside 
No. 2, Swift, Vantage, Wilson, and White. Other large Oklahoma 
shippers to the mill (in order of tonnage) included the Federal Mining 
& Smelting Co. (Gordon, Lucky Syndicate-Howe-Ohimo), F. W. 
Evans (Shorthorn-Craig), and the Mahutaka (Jeff City No. 2, Eudora), 
W. M. & W. (Velie, Little Greenback), Carpenter (New York, Oko, 
Grace Walker), C. G. & C. (Lucky Bill), Jake Dryer (Southside), 
Tongaha (Anna Beaver, Tongaha), Hunt (Netta), Frank Hudson 
(Bingham), Little Bill (DeWitt), Cardinal, Hudson (Craig), and Bob 
White (Little Greenback-Mehunka) mining companies. The Eagle- 
Picher Bird Dog mill operated from May through December on slimes. 

The Nellie B. Mining Co., a new operating company in the Tri- 
State district, became the second-largest district producer of zinc and 
lead during the last few months of 1948. In January the company 
acquired the Marcia K (Lawyers) and Davis-Big Chief (Skelton) 
properties, in July the Rialto Mining Corp. properties, and in Sep- 
tember the Evans-Wallower properties, comprising altogether about 
two sections of mining property and three active mills with a total 
capacity of 2,500 tons daily. 
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The American Zinc Co. No. 7 mine and mill operated until July 30, 
when the mill was struck by lightning and burned; in October the 
mining lease and equipment were sold to the Eagle-Picher Mining « 
Smelting Co. The C. & M. Mining Co. operated its No. 4 (Imbeau) 
mine and mill throughout the year. The Harris Mining Co. Oklahoma 
operations included the Lucky Jenny mill and the Farmington mine. 
Cameron & Henderson, Inc., continued to operate the Admiralty mine 
and Romo mill. The Scott Mining Co. operated its mill and the 
Scott and Mary Ann mines from August through December. "The 
Mission mill treated custom ore. The United Zinc Smelting Corp. 
Royal mill handled mostly custom ore but also treated company ore 
from the Waxahachie mine. The Melrose Mining Co. Park Walton 
mine continued to operate. Other important shippers of ore to custom 
mills were the Federal Mining & Smelting Co. Quapaw-Davenport 
mine, Baird (Admiralty Douthat), Blackhawk, Dobson, Pelican 
(Dewey Sims), Shallow Mineral, Gray Wolf (Golden Hawk), and 
Wesa Greenback, The small Lancaster mill near Lincolnville ran 
intermittently. The Big Chief and Sooner tailing mills operated 
nearly all the year and the Britt & Britt mill a few months. 


KANSAS 


The mine output of recovered zinc in Kansas decreased 14 percent 
and lead increased 15 percent in 1948 from 1947. Conditions affect- 
ing production in the Tri-State district as a whole, which includes 
the Kansas zinc-lead mining areas, are reviewed in a foregoing section. 


Mine production of lead and zinc in Kansas, 1944-48, and total, 1876-1948 


Metal content ! 
Lead concentrates Zinc concentrates 
nes ! 
Year pro- Lead Zinc 
ducing eegen AA SSS SSS 
Short Short Short Short 
to Value tons Value ton Value tous Value 

1944........ 85! 12,176| $1,418,781} 117,827) $11,959, 317 9,394) $1,503,040; 63, 703, $14, 524, 254 
1945........ 82 9, 967 1, 236, 322 89, 305 9, 715, 271 7,370 1,267,640| 48,394| 11,130,520 
1946........ 82 8, 499 1, 388, 210 87, 963 9, 902, 906 6, 445 1,405,010; 47,703| 11,639, 532 
1947........ 79 9, 569 1,811, 269 76, 699 7,641, 709 7, 285 2, 098,080; 41,497| 10,042, 774 
1948........ 79| 11,090 2, 592, 500 66, 340 5, 833, 441 8, 386 3,002, 188| 35, 577 9, 463, 482 
1876-1948...|........ 798, 910, 58, 194, 092 5, 060, 452, 226, 215, 539, 579, 238| 69, 737, 057,2,024,538, 352, 918, 664 


| 


1 In calculating metal content of the ores from assays allowance has been made for smelting losses of both 
lead and zinc. In comparing the values of ore and metal it should be borne in mind that the value given 
for the ore is that actually received by the producer, whereas the value of the lead and zinc is calculated 
from the average price for all grades. 
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Tenor of lead and zinc ore and old tailings milled and concentrates produced in 
Kansas, 1947-48 


1947 1948 


Crude | Old tail- | Crude | Old tail- 
ore ings ore ings 


Total ore and old tailings milled.................... short tons..|2, 253, 309 |1, 395, 338 |1, 788, 298 471, 408 


Total concentrates produced: 
Por NNNM. E O RIP INE do... 9, 522 47 11,090 |.......... 
Sphbalerité. nt do ENEE do... 69, 720 6, 979 63, 697 2, 643 


o a don ARRAS percent. . 0.42 0. 003 0.62 |.......... 
(A ee A A EE ES 3.09 , 50 3. 56 0. 56 
Metal content of ore, etc.: ! 
¡TN A A m cu E QUE do.... .33 . 002 A gi AREE 
TAO ME DU TOR TEMERE PP NUS do.... 1. 86 . 29 2. 12 33 
Average lead content of galena concentrates.............. do....| 277.76 58. 50 77.16 EEN 
Average zinc content of sphalerite concentrates.......... do.... 60. 25 58. 70 59. 56 59. 60 
Average value per ton: 
Galena concentrates ....... c ccc cec ecce ce lec e eere ee ee $189.51 | $144.68 | $233.77 |.......... 
Sphalerite concentrates.................. 2. ll Ll lll... $102. 03 $75. 73 $87. 64 $94. 89 


1 Figures represent metal content of the crude ore (or ‘‘dirt’’) only insofar as it is recovered in the concen- 
trates; data on tailing losses not available. 
3 Revised figure. 


The Baxter Springs-Blue Mound-Treece area produced 91 percent 
of the total Kansas output of zinc concentrates and 88 percent of the 
lead concentrates in 1948 compared with 90 and 92 percent, respec- 
tively, in 1947. About 43 percent of the crude ore mined in the area 
was concentrated in the Central mill of the Eagle-Picher Mining & 
Smelting Co. at Cardin, Okla. Most of the ore was transported to 
the mill over the Northeast Oklahoma Railroad, which has spur 
tracks to the princial ore-hoisting shafts. Producing Eagle-Picher 
mines in this area were the Big John, Foley Mullen, leonard: Youse 
Slaughter, Webber, Westside No. 2, and Wilbur. 

The Walter Hartley mine of the National Lead Co. St. Louis 
Smelting € Refining Division near Baxter Springs was again the 
largest individual producer of zinc concentrates in Kansas and the 
Tri-State district. The ore was milled in the company No. 8 (Bal- 
lard) central mill, which also handled other company ore from the 
Ballard, Moore, and Shanks mines. 

The Dines Mining Co., operating its mill and the Hartley No. 1 
and Stoskopf mines, was a large producer. Besides company ore, 
the mill treated custom ore from the Blue Mound, C. K. & E. (Steb- 
bins, Karcher), and Roanoke (Homestake) mines. The Harris 
Mining Co. operated the Golden Rod (E. W. No. 24) mine through- 
out the year. The MacArthur mines, the Swalley (Beck) mine, and 
the Beck No. 3 mill—all closed the latter part of 1947—were reopened 
and operated a large part of 1948. Other important producers 
shipping ore to custom mills included the Bilharz (Muncie), Contact, 
Grace Jarrett (Wright), Mark Twain (Blue Mound, Naylor), Robin- 
son (Douthit, Jarrett), Bob White (Chubb), A. & H. (Bendelari), and 
Linda Lou (Northern). The Captain tailing mill oper&ted seven 
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months, the Barr Cleanup (Lucky Seven) mill ran most of the year, 
and the Wade-Rea mill operated on company and custom ore all the 
year. The M. € W. Mill operated intermittently, mostly on ore 
from the F. € G. (Lindsey) mine. The Vanatta mine near Melrose 
remained idle. The Lavrion Mining Co. installed pumps in the 
Garrett shaft and nearly completed unwatering it during the year. 

In the Crestline area F. W. Evans unwatered extensive old mine 
workings on the Crutchfield and American properties and installed 
mining equipment, including hoists on three shafts. Ore shipments 
to the F. W. Evans mill at Waco began in August and continued 
through December. In the Badger-Peacock area some ore was 
shipped from the Peacock and Williams properties. | 

At Galena the principal producer was the Murphy open-pit mine, 
operated most of the year by the Childress-Murphy Mines, Inc. 
The L. & S. Mining Co. shipped considerable ore from the Cooper 
Hollow open pit. Other producers included the Oliphant E Abbey, 
Rummery, Shaw-Davis, Owens-Turner, and Alexander leases and 
many small-scale individual operations. All the Galena output of 
milling ore was shipped to custom mills in other areas. The Eagle- 
Picher lead smelter and lead- and zinc-pigment plant at Galena 
purchases most of the lead concentrates produced in the Tri-State 
district. 

At Waco the Little Ben Mining Co. operated the Oscar Bennett 
mine from April 1 through December, shipping the ore to the F. W. 
Evans mill. Glen Richey shipped ore from the Grasselli mine to the 
Playter mill in Missouri. 

ARKANSAS 


Shipments of crude zinc ore and concentrates from mines in 
Arkansas in 1948 totaled 98 tons of combined carbonate and sulfide 
averaging 33.67 percent zinc and yielding 31 tons of recovered zinc. 
Lead ore and concentrates shipped totaled 30 tons averaging 71.70 
percent lead and yielding 22 tons of recovered lead. In 1947 the 
output (in terms of recovered metals) was 18 tons each of zinc and 
lead. In 1948 the Lucky Dog Mining Co. shipped five truckloads 
of zinc concentrates from its mill at the Lucky Dog mine in Searcy 
County. C. W. Allen & Co. worked the Brewer mine near Ponca, 
Newton County, on a small scale and shipped both lead and zinc ore. 
Small lots of ore were shipped from four other mines and prospects 
in Marion County. The results of investigation of several zinc 
deposits in Northern Arkansas by the Bureau of Mines during the 
war were published in 1948.* 

3 McElwaine, R. B., Romslo, T. M., and Thoenen, J. R., Investigation of the North Arkansas Zine 


Mines, Searcy, Boone, and Newton Counties, Ark.: Bureau of Mines Rept. of Investigations 4343, 1948, 
25 pp. 
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GENERAL SUMMARY 


UTPUTS of zinc, lead, and silver in Montana in 1948 continued 
Q the uptrends established in 1947—zinc yield rose 29 percent, 
lead 14, and silver nearly 10; copper output, after declining for 
five consecutive years, rose less than 1 percent; gold fared badly, and 
yield dropped 19 percent. Advances in the average prices of base 
metals, coupled with gains in production of zinc, lead, silver, and 
copper, pushed the total value of the five metals to the highest figure 
since 1942. Lead and zinc each rose 42 percent in value, silver nearly 
10, and copper 4; the value of gold dropped 19 percent, to give an 
over-all gain of 15 percent in total value—írom $48,890,964 in 1947 to 
$56,422,609 in 1948. Of the total value in 1948, copper contributed 
45 percent, zinc 28, lead 12, silver 11, and gold 4. 
] tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 
The value of the metal production herein reported has been cal- 
culated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1944—48 


Year Gold ! (per | Silver ? (per |Copper? (per; Lead? (per | Zinc? (per 


fine ounce) fine ounce) pound) pound) pound) 
AAA eds oe $35.00 $0. 711+ $0. 135 $0. 080 $0. 114 
Fer ek a on 35. 00 . 7114- .135 . 086 .115 
IO A A ER UE de Re d oa 35. 00 8 .162 109 122 
A EE 35.00 905 210 144 121 
A A A 35.00 905+ 217 179 133 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.674 ($20.671835) per fine ounce. 

2 ury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 
1947: $0.905; 1948: $0.9050505. 

3 Yearly average beh pag price of all grades of primary metal sold by producers; 1944-47: price includes 
bonus payments by Office of Metals Reserve for overquota production. 


1527 


1528 MINERALS YEARBOOK, 1948 


Mine production of gold, silver, copper, lead, and zinc in Montana in 1944-48 
and total, 1862-1948, in terms of recovered metals 


TURNUS Gold (lode and placer) | Silver (lode and placer) 
Year Ore (short 
tons 

Lode Fine ounces Value Fine ounces Value 
1944. ............... 188 24 462 , 790, 7,093,215 | $5,044, 064 
1046 Leo teres 160 26 | 4, 562 44, 597 1, 560, 5, 942, 070 4, 225, 472 
1946...............- 193 42 | 2,234,958 70, 507 2, 407, 745 3, 273, 140 2, 644, 697 
1947................ 243 54 | 3,100,013 90, 124 3,154, 340 6, 326, 190 5, 725, 202 
1948................ 250 34 | 3,020,307 73, 091 2 6, 930, 716 6, 272, 64$ 


——— |. ——————— | —————————————— | —————— — — ——— | ———— ——— ——— | —————————————AX——Á—— 
— eee o | | ee Ee | 


E, somes E 762, 406, 729 


— 
——— —— 


ra — M M—á— | À———— aX | — ÀMMM——ÓÜ G M —Á————M | a Ha ——— m | ——ÁÓ—— | —M 


PNEU 23 $31, 911, 300 800 855 
1945........ 177,012, 000 23, 896, 620 | 19, 998,000 | 1,719, 828 , 806, 000 35, 405, 505 
1946........ 116, 962, 000 18, 947, 844 | 16, 560,000 | 1,805,040 | 33, 540,000 29, 957, 206 
1947........ 115, 800, 000 24,318,000 | 32,216,000 | 4,639, 104 | 91, 358, 000 48, 890, 964 
1948........ 116, 504, 000 25, 281, 368 | 36, 822,000 | 6,591,138 |118, 190, 000 56, 422, 609 


—  — || —M— | MÀ [| am——Á——J | 
ee | 


1862-1948...| 26,694, 505 [1, 951, 400, 042 3 729, 519 | 88, 494,878 | 21,967,062 |316, 196, 430 | 3,302,155, 224 


! Figure not available. 
3 Short tons. 
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FIGURE 1.—Value of mine production of gold, sliver; copper; lead, and zinc and total value in Montana 
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Gold produced at placer mines in Montana, 1944—48, by classes of mines and by 
methods of recovery 


Gold recovered 
Cl d method ect ie t ea 
ass and me produc- reated (cu- 
bic yards) Average 
Fine ounces Value per cubic 
yard 
Surface placers: 
Gravel mechanically handled: 
Connected-bucket dredges: 
(LE EEN 2 1, 197, 600 5, 887 045 $0. 172 
AA RO 2 1, 497, 646 9, 181 321, 335 . 215 
LEE 4 4, 621, 073 21, 609 756, 315 . 164 
1047. EE 5 5, 398, 575 21, 749 761, 215 . 141 
kr c Per ECT 4 3, 523, 306 13, 932 487, 620 138 
DES He dredges: 
nac T or QS 2| 33 50| | 359| | 12,565 | — .375 
Ree A 808, 100 4, 706 164, 710 204 
1047 A Ode cce 3 478, 194 2, 329 81, 515 . 170 
A a a oleus 3 A 299 10, 465 181 
Becker Hopkins dredges: 
A E S NE 1 5, 000 32 1, 120 . 224 
HR Det E EE uno EIN. ERICH EMEN Ee 
ung washing plants: 2 
Mi co oe ur Medos x ESSERE: 300| 30; SO 100] -350 
A AOS 2 320, 000 1,354 47, 390 . 148 
E onis E EE 6 185, 050 2, 883 100, 905 . 545 
A A E 8 707, 700 2,177 76, 195 . 108 
Gravel hydraulically handled: 
def draulic: 
1944... A ueccE UH ped 3 3,750 16 560 . 149 
IN IA A 2 420 8 280 . 667 
1048. A eS aC AES 6 6, 950 87 3, 045 . 438 
AR Ste irae Steal 1 15, 680 195 6, 825 . 435 
Dl cR 1 750 48 1, 680 2, 240 
Small-scale hand methods 
et: 
IIM A IA ees 18 4, 100 318 11, 130 2.715 
1915. sr a a a aan 19 4, 165 112 3, 920 . 941 
1010. Lose ee ed 23 5, 695 96 3, 360 . 590 
Li A A E 37 13, 795 155 5, 425 . 393 
1048 A A A 16 3, 805 66 2, 310 . 607 
UD ouod placers 
1044 ME 1 25 2 70 2. 800 
1048.2 5 vod Is EA PAE cc ta ne eel EES 
oo MP" cR 2 2, 540 102 3,570 1. 406 
TA EE 2 2,315 123 4, 305 1. 860 
DI T EE 2 19 3.325 
arand total placers: 
EE 24 1, 205, 475 6, 223 217, 805 . 181 
1045 A E EUN 26 1,538, 731 9, 690 339, 150 : 
1046... Lr ez c SOLER 42 5, 769, 358 , 986 979, 510 . 170 
LEE 54 6, 093, 609 27, 434 960, 190 158 
1048 ee A uS axe suat 34 4, 293, 611 16, 541 578, 935 135 


1 First year for which this method was reported used in Montana. 
2 Includes all placer operations using power excavator and washing plant, both on dry land; an outfit with 
movable washing plant is termed a “dry-land dredge.” 
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Mine production of gold, silver, copper, lead, and zinc in Montana in 1948, by 
months, in terms of recovered metals 


Month Gold (fine Silver (fine |Copper (short| Lead (short | Zinc (short 
ounces) ounces) tons) tons) tons) 

JanüaPy AA 6, 576 472, 206 4, 866 1, 351 3, 
February.......................- 7, 310 525, 641 4, 856 1, 408 4. 073 

Mate e tu tro DB EE 7,547 606, 512 5, 629 1, 479 4, 
April oie on lel cuu eet 8, 462 596, 251 5, 353 1, 535 4, 815 
BY SEMESTER NE EROR NEN: 6, 576 602, 333 5, 268 1, 513 4, 572 
JONG ERR RECIPERE 7, 214 531, 398 4, 857 1, 449 4, 545 
Jül AA IR O 5, 807 527, 642 4, 461 1,352 4, 614 
AUgUSU occ 5, 610 613, 884 4,376 1, 541 4, 953 
Beptember......................- 5, 180 592, 178 4, 466 1, 577 5, 161 
October... carie cere ERA ART 4, 476 593, 369 4, 546 1, 561 5,371 
November......................- 4, 137 642, 186 4, 506 1, 802 6, 001 
ecember....................... 4, 196 627, 026 5, 068 1, 843 6, 054 
Total: 1948................ 78, 091 6, 930, 716 : 58, 252 18, 411 59, 095 
)v, rM 90, 124 6, 326, 190 57, 900 16, 108 45, 679 


Gold.—Yields of both placer and lode gold declined sharply in 1948, 
but placer output xu ortionately more than lode. These marked 
drops resulted mainly from curtailment or closing of operations at a 
number of lode and placer properties, among which were the Jardine 
mine in Park County, Canusco, Inc., dredge in Missoula County, 
Douglas Placers dredge in Broadwater County, Granite-Bimetallic 
tailings operation at Philipsburg, Winston Bros. dredge in Jefferson 
County, &nd Perry & Schroeder dredge in Lewis and Clark County. 
The Drumlummon mine at Marysville and the U. S. Grant mine near 
Virginia City were the only major gold producers in the State that 
reported increases over 1947 figures. Of Montana's gold in 1948, 
40 percent was derived from gold and silver ores (38 percent in 1947), 
37 percent from base-metal ores (32 Reve in 1947), and 23 percent 
from placers (30 percent in 1947). Ores milled yielded 59 percent of 
the State gold, and ores shipped to smelters 18 percent. 

Gold producers in Montana that produced 2,000 ounces or more in 
1948 were the properties of the Anaconda Copper Mining Co. (copper 
ore and waste materials and zinc-lead ore and dumps) at Butte, 
Porter Bros. (dredge) at Helena, Jardine mine (gold ore) at Jardine, 
Drumlummon mine (gold ore) at Marysville, Estelle-New Year’s 
Gift group (copper ore) in Park County, Ruby mine (gold ore) in 
Phillips County, Winston Bros. (dredge) in Jefferson County, Golden 
Sunlight mine (gold ore) near Whitehall, H. & H. Mines (dredge) in 
Granite County, and U. S. Grant mine (gold-silver ore) near Virginia 
City. From these 10 properties came 79 percent of the State gold in 
1948. 

Silver.—The Butte Hill mine and dumps of the Anaconda Copper 
Mining Co. supplied the greater part of the State increase of 604,526 
ounces of silver in 1948; yield was greater from both copper ore and 
zinc-lead ore. The Butte Hil mine and dumps contributed 81 
percent of the State silver in 1948, followed in order by the Emma 
mine at Butte and the Mike Horse mine at Flesher. These three 
furnished nearly 88 percent of the total silver. 

Zinc-lead ore supplied 63 percent of the State silver in 1948, copper 
ore 27, gold and silver ores 8, and lead and zinc ores together 2 percent. 
Ores milled yielded 91 percent of the total silver and smelting ores 
nearly 9 percent; minor sources were placers and old slag fumed. 
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Copper.—After declining for 5 consecutive years, copper output in 
Montana reversed the trend in 1948 and rose 0.6 percent above the 
1947 level. Yield of the metal increased from both copper ore &nd 
zinc-lead ore produced at the Butte Hill mine and dumps of the Ana- 
conda Copper Mining Co. and was great enough to balance the losses 
at a number of smaller operations. This company contributed 98 
percent of the State copper in 1948. 
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FIGURE 2.—Mine production of copper in Montana, 1942-48, by months, in terms of recovered metal. 


Lead.—Lead output in Montana in 1948 was the highest since 1942. 
The bulk of the increase over 1947 yield was supplied by zinc-lead ore 
from the Butte Hill mine and dumps, the Emma mine, also at Butte, 
and the Jack Waite mine in Sanders County; lead output from the 
Mike Horse mine was 7 percent less than in 1947. The Anaconda 
Copper Mining Co. produced 53 percent of the State lead in 1948; 
other operations that produced more than a million pounds of recover- 
able lead each were the Emma, Mike Horse, and Jack Waite mines. 
These four furnished almost 84 percent of the total lead in 1948. Of 
the State total lead, 89 percent was recovered from zinc-lead ore, over 
6 percent from lead ore, 2 percent from gold and silver ores, and over 2 
percent from zinc ore and slag. 

Zinc.—Production of recoverable zinc in Montana in 1948 passed 
100,000,000 pounds for the first time since 1942 and for the second year 
in State history exceeded copper in output. Virtually all of the in- 
crease over 1947 yield came from the Butte Hill mine and dumps, the 
Emma mine, and old zinc slag from the East Helena dumps. Produc- 
tion of the metal declined at the Poulin mine at Butte and at the Mike 
Horse mine at Flesher. Leading State zinc producers in 1948, each 

roducing more than a million pounds of recoverable metal, were the 

utte Hill mine and dumps (72 percent of the State total), Emma 
mine, East Helena old slag dumps, and the Mike Horse, Poulin, and 
Travona mines, which together furnished 97 percent of the total zinc. 
Of Montana zinc in 1948, 93 percent was derived from zinc-lead ore, 
6 percent from zinc ore and old slag, and nearly all of the remainder 
from lead ore and gold and silver ores. 
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MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Montana in 1948, by 
counties, in terms of recovered metals 


Mines producing | Gold (lode and placer) | Silver (lode and placer) 


County 
Lode Placer |Fine ounces} Value |Fine ounces| Value 
Beaverhead........................ 27 2 2, 477 $86, 695 89, 932 $81, 393 
Broadwater -0 000000 26. 5 1,612 56, 420 17, 789 16, 100 
¡TT O 88 3, 080 44, 328 40, 119 
Deer Lodge........................ P ME MER 1 35 94 85 
POS ve err ée ERAT PE MEER E 9 315 53 48 
or IE cecee eee i SAO 1 35 32 29 
Granite: e hee caa TD RCM 14 2 2, 850 99, 750 54, 767 49, 567 
Jefferson.........--.---------- nee 44 2 7, 953 278, 355 79, O84 71,575 
Judith Basin... 22222 L8. A E 6 210 4, 592 4, 155 
Lewis and Clark................... 32 9 15, 845 554, 575 173, 923 157, 409 
o 2 sce ccs EEN  W eee ee a aie eI al 221 200 
EN LL... 36 4 5, 685 198, 975 251, 240 227, 385 
ELA EE MAS 2 245 |... 

Minerül. eso canina ER 3 1 60 2, 100 33, 429 30, 255 
EC WEEN 5 1 110 3, 850 9 x 
E EE EE 7 1 12, 314 430, 990 36, 314 32, 866 
A reae e E 3, 697 129, 395 T 8, 006 
Powell. cues A 13 5 1, 37, 905 25, 414 23, 001 
A EA aldo 11 385 2,328 2, 107 
Sanders.............. LLL LLL LLL. a ee eee 119 4,165 7, 509 6, 795 
Silver Bow....................... 22 eege 19, 163 670, 705 6, 100, 232 5, 521, 018 
Total: 1948... ............... 250 34 73, 091 2, 558, 185 6, 930, 716 6, 272, 648 
e AAA A 243 54 90, 124 3, 154, 340 6, 326, 190 5, 725, 202 


Pounds Value Pounds Value 


$9, 244 931, 200 


Broadwater........ 115, 400 15, 348 147, 642 
Cascade............ 520, 500 70, 024 191, 535 
Deer Lodge........| 2000} 434 |............].......- .-].. el lille lo lle. 554 
Fergus............. 500 67 2, 54 
Flathead........... 5, 200 692 1. 014 
Granite............ 103, 100 13, 712 192. 917 
Jefferson........... 508, 600 67, 644 563, 699 
Judith Basin....... 217 99, 700 A 48,1 6, 397 28, 825 
Lewis and Clark... 62,431 | 4,970,000 | 889,630 | 9,878,400 | 1,313,827 | 2,977,872 
A A A EENS 8, 200 1, 468 279 . 94; 
Madison........... 7,877 509, 200 91, 147 450, 900 $9, 970 $85, 354 
Meagher...........|. TONG ANH, E Ee AM ENEE 245 
Mineral............ 9, 374 338, 600 60, 609 308, 900 41, 084 143, 422 
Missoula........... 629 7, 600 4. 940 300 40 9. 992 
ld zzi 89, 078 180, 500 32, 310 207, 200 27, 558 612. «2 
Phillips........... age Pere corte APA A ACTI RE 137, 401 
Powell............. 2, 127 386, 500 69, 183 270, 100 35, 923 168, 159 
Ravalli............. 130 46, 100 8, 252 54, 100 7,195 18, 069 
Sanders............ 35, 545 1, 204, 500 215, 606 252, 200 33, 543 295, 655 
Silver Bow......... 26, 448, 900 | 4, 734, 353 |105, 250, 800 | 13, 998, 356 | 49,971, 332 


—— | —— | | ————— | AAA r | ——— || ———M— 


116, 504, 000 | 25, 281, 368 
115, 800, 000 | 24, 318, 000 


36, 822, 000 | 6, 591, 138 |118, 190, 000 | 15,719,270 | 56, 422, 609 


Total: 1948... 
194 32, 216, 000 | 4, 639, 104 | 91, 358, 000 | 11,054, 318 | 48, 890, 964 


MINING INDUSTRY 


No work stoppages affected the mining industry in Montana in 
1948; but many mines, especially those at Butte, needed more man- 
power to reach capacity production. Under the stimulus. of higher 
prices for base metals, active lode mines in the State in 1948 increased 
3 percent over the number in 1947; the number of placer mines de- 
clined 37 percent. Copper ore mined in the State in 1948 declined 
18 percent, but the loss was nearly balanced by increased output of 
zinc-lead ore, chiefly from the Butte Hill mine and dumps. the 
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3,020,307 tons of ore treated during the year (3,100,013 tons in 1947), 
50 percent was copper ore (59 percent in 1947), 43 percent was zinc- 
lead, zine, and lead ores (32 percent in 1947), and 7 percent was gold 
and silver ores (9 percent in 1947). 

much significance to the rp industry of Montana was the 
starting of the Kelly shaft at Butte on April 17, marking the b 
of the "Greater Butte project" of the aconda Copper Mining Co. 
to develop at least 130,000,000 tons of low-grade copper ore for future 
mining. 

ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore sold or treated in Montana in 1948, with content in terms of recovered metals 


Mines Gold Silver 
.| Ore (short Copper Lead Zinc 
Source zm Nuus NA (pU (pounds) | (pounds) 
Dry and siliceous gold ore 56 156, 296 | 23,148 59, 794 14, 890 21, 745 33, 833 
Dry mp siliceous gold- 
RENE ee Ak 26 32,200 | 5,813 283, 816 88, 025 290, 438 144, 779 
Dry e siliceous silver 
ARI O A 46 28, 752 445 190, 117 161,770 473,873 560, 602 
128 217, 248 | 29, 406 533, 786, 056 739, 214 
Co E 19 | 1,511,069 | 10,888 | 1,894,759 | 1 111, 143, 134 222 
¡LPS RAS 102 25, 398 1, 282 136, 135 97,364 | 2,365, 869 432,715 
A RI 6 2 34, 048 32 14, 520 53, 336 
Zinc-lead ore. ............. 42 | 1, 232, 544 | 14,942 | 4,348, 858 4, 945, 481 | 32, 861, 600 |109, 971, 830 
Total lode mines. . 1250 | 3,020,307 | 56,550 | 6,927, 999 | ! 116, 504, 000 | 36, 822, 000 |118, 190, 000 
PRESE EA EE PRA 16, 541 y Ha Ai AE) EA AA 
Total: 1MB..... isse 284 | 3,020,307 | 73,091 | 6,930, 716 | ! 116, 504, 000 | 36, 822, 000 |118, 190, 000 
Mi 297 | 3,100,013 | 90,124 | 6,326, 190 | * 115, 800, 000 | 32, 216, 000 | 91, 358, 000 


! Includes 5,503,688 pounds recovered from precipitates. 
2 Includes 22, 727 tons of zinc slag fumed. 

3 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes, 
* Includes 6,004,223 pounds recovered from precipitates. 


METALLURGIC INDUSTRY 


The 3,020,307 tons of ore produced from Montana lode mines in 
1948 were treated as follows: 2,893,171 tons (96 percent) at mills 
(2,939,293 tons in 1947); 104,409 tons (3 percent) shipped to smelters 
(153,317 tons in 1947); and 22,727 tons (1 percent) of old lead-smelter 
slag fumed (7,403 tons in 1947). 

he 12,320-ton copper concentrator and the 2,000-ton zinc con- 
centrator of the Anaconda Copper Mining Co. at Anaconda operated 
continuously in 1948. The company copper smelter (annual capacity, 
1,300,000 tons of charge) and the two electrolytic-zinc plants at 
Anaconda and Great Falls (combined capacity, 233,400 tons of slab 
zinc per year) also were operated throughout the year. The zinc 
plants treated 511,119 tons of zinc concentrates containing 543,164,009 
pounds of zinc, compared with 429,756 tons containing 453,575,671 
pounds of zinc in 1947. The concentrates were received from Arizona, 
California, Colorado, Idaho, Montana, Nevada, New Mexico, Utah, 
and several foreign “countries. The company slag-fuming plant at 
East Helena was operated throughout the year and treated 221,754 
tons of hot slag and old cold slag compared with 226,668 tons in 1947; 
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output of zinc-lead fume decreased from 38,229 tons in 1947 to 35,781 
tons in 1948; nearly all of it was treated at the Great Falls electrolytic 
zinc plant. 

The lead smelter of the American Smelting € Refining Co. at East 
Helena operated throughout 1948 and treated chiefly lead-silver con- 
centrates from Idaho, residues from the electrolytic zinc plants at 
Anaconda and Great Falls, and crude ores, concentrates, and old 
tailings from various districts in Montana. 


Mine production of metals in Montana in 1948, by methods of recovery, in terms 
of recovered metals 


Material 
treated | Gold fine | Silver (fine| Copper Zinc 
Method of recovery (short ounces) ounces) (pounds) (pounds) 
tons) 

Ore amalgamated............... 54, 447 9, 867 AA PA A 
Ore cyanided................... 90, 160 3, 661 ¿E NAAA A ie 
Concentrates smelted !.......... 425, 768 29,557 | 6,318,126 | 110, 049, 541 | 33, 146, 727 |110, 143, 050 
Copper precipitates smelted.... 4,267 A Reeve , 503, 688 EE, A 
Ore smelted..................... 104, 409 13, 465 588, 597 950,771 | 3,167,203 | 3, 200, 733 
Old slag fumed................. 22, 121 El E „801l uan aa 508, 4, 756, 208 
ET AA A 16, 541 BIT AS A EE 
Total: 1948 Lco ceo zoo socle e Ee ES 73,091 | 6,930,716 | 116, 504, 000 | 36, 822, 000 |118, 190, 000 
q AA A 90,124 | 6,326,190 | 115,800, 000 | 32, 216, 000 | 91, 358, 000 


1 Includes zinc concentrates treated at electrolytic plants. 


Gross metal content of Montana ore treated at mills in 1948, by classes of ore! 


Gross metal content of mill feed 


Ore (short 
Class of ore tons) Gold Silver Copper Lead 
(fine (fine (pounds) | (pounds) | (pounds) 


Dry and siliceous gold. .......... 139, 657 18, 243 47,811 16, 200 15, 000 42, 500 


Dry and siliceous gold-sllver..... 4, 500 830 7, 000 04.000. EE, A 

CODDER EE 1, 500, 008 14,188 | 1,978,605 |113, 692,875 |_..-...-.---[ommo-------- 

Led. lanos usd dde 16, 232 243 , 900 76, 850 541, 200 153, 290 
CNA A red 758 2 732 2, 000 , 500 

Zinc-lead ER 1, 232, 016 23,651 | 5,637,529 | 6,607,258 | 40, 402, 347 | 126, 834, 401 

Total: 1948. ............... 2, 893, 171 57,157 | 7,751,577 |120, 458, 183 | 40,987,047 | 127, 270, 191 

RI ovx ches 2, 939, 293 62, 701 | 6, 562, 308 |119, 803, 053 | 35,000,019 | 100, 392, 798 


1 Exclusive of copper ore by leaching. 
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Mine production of metals from mills in Montana in 1948, by counties and by 
classes of concentrates smelted, in terms of recovered metals 


Concentrates smelted and recovered metal 


Recovered in D 
Ore bullion Con- 
treated cen- e 
(short ___ | trates Ge e Mad Copper Zinc 
tons TO- e (fine 
Gold | Silver duced ounces)| ounces) (pounds) (pounds) (pounds) 
(fine (fine | (short 
ounces)| ounces)| tons) 
BY COUNTIES 
Beaverhead....... 1,575 19... 110 2 467 1,231 34, 958 18, 468 
Broadwater....... 2, 540 296 73 193 241 5, 217 1, 928 56, 029 27,724 
Cascade.......... 9,0521. O ec ES 1,012 85| 43,882 4,281| 424.778 522, 590 
Granite..........- hy; A norte 15 2 5, 069 3, 822 28, 888 29,755 
Jefferson.......... I aie dessins WE A A col 
Lewis and Clark.. 66, 621 4,870, 3,458 5,881 1,302, 129,956 212, 795, 3, 896, 914 dac i 
INCOlD A o5 9305. — . AOL. d RE A ,1 
Madison.......... 14, 360 133 92 983 352| 19,179 31,982| 304,918 403, 605 
Mineral........... 19.158]... esl cee ec ese 630 59 33,4 43,200} 338,600 308, 900 
Missoula.......... QUII PERÓN see bat EEN AEN EE 18: 711155 
Parks oer Rez 69,331] 14,52 791| 3,864; 7,779| 28,814 408, 794 15, 236 173, 367 
Phillips........... 90,115). 3,652) 8:000]: S A AU ME Retenir ERE 
Powell...........- 38,188. c deam 1, 606 725 19, 364 4,413 312, 403 241, 438 
Ravalli..........- UM A 84 11 xe 569 45, 527 53, 552 
Sanders........... A SE A NE 1,037 96 5, 660 98, 268| 1,076, 764 245, 010 
Silver Bow....... 2, 610, 884|........|-..-.-.- 410,265! 18, 903/6, 024, 521/114, 741, 996 26, 396, 801/105, 232, 773 
Total: 1948..... 2,893,171| 13,528| 12,475) 425,768| 29,557/6,318, 126/115, 553, 229/33, 146, 727110, 143, 059 
1947......|2, 939, 293| 17,040) 11,033| 367,367| 31,372/5, 607, 1991113, 972, 837,29, 065, 614| 88,001,314 


BY CLASSES OF CONCENTRATES SMELTED 


Dry gold EE 1,2451 2,651 835 Y AAA A 


(COD A 2 ce es eae HEIC LP EE LE 218, 248} 10, 319/1, 845, 555/110, 035, 930 1,353 901 
Gea suet A AA A A os Sees 19,786]  3,877|1,134,709| 1,621, 422|21,854,784' 2, 217,697 
Zine A A cud dive cq ese 108,078|  9,748|2, 842,289] 2,755, 405/11, 259, 166/107, 914, 435 
A DE 41 4 1, 359 606 29, 543 10, 026 
Dry iron (from copper and zinc-lead ore).....| 78,370|  2,958| 493,379| 1,135, 166 P" Len cess 

Total 1948... nocere ce A 425,768, 29, 557,6, 318, 126115, 553, 229/33, 146, 727/110, 143, 059 


Gross metal content of concentrates produced from ore mined in Montana in 1948, 
by classes of concentrates smelted 


Gross metal content 


Class of concentrates 
Lead * Zine 
(pounds) | (pounds) 
Dry Bold. ados 5, 508 AAA 19, 438 
(CODDOL csi dica dans 1, 845, 555 |113, 381, 891 1, 376 1, 106 
TARA SIR DES 1, 134, 709 1, 907, 546 | 22, 231, 998 2, 125, 343 
LIDO EE 2, 842, 289 2, 900, 416 | 11,851, 478 110, 122. 816 
Zinc-lead ..................--. l.l. , 399 699 30,011 12, 475 


Dry iron (from copper and zinc- 
lead ore) ......................... 493,379 | 1,170,324 | 1,917,159 5, 784, 486 

6, 318, 126 |119,366, 384 | 36,032,022 | 118, 665, 664 

5, 607, 199 |111, 532, 183 | 30,908, 529 | 93, 066, 293 
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Gross metal content of Montana crude Gë shipped to smelters in 1948, by classes 
of ore 


Gross metal content 
Ore 
Class of ore (short 
tons) |Gold (fine¡Silver (flne, Copper Lead Zinc 
ounces) | ounces) (pounds) | (pounds) (pounds) 


Dry and siliceous gold............. 16, 639 6, 495 15, 090 6, 386 10, 781 26, 524 
Dry and siliceous gold-silver....... 27,700 5, 107 271, 898 35,118 325, 213 187, 207 
Dry and siliceous silver............ 28, 752 445 190, 117 172, 810 505, 768 982, 951 
E A ER 11,061 211 16, 847 664, 823 276 390 
y RO E 9,166 1,152 75, 444 66, 168 2, 010, 426 499, 769 
TEEN 10, 563 31 5, 007 61, 554 278,697 | 2,559, 8^4 
Zinolead.. EES 528 24 8, 194 2, 725 158, 009 159, 017 
Total: 1948.................. 104, 409 13, 465 588, 507 1, 009, 584 3, 292, 170 4, 415, 782 

q AA cows 153, 317 14, 278 701,334 | 1,918,997 | 3,787,455 2, 451, 743 


Mine production of metals from Montana crude ore shipped to smelters in 1948, 
in terms of recovered metals 


Ore 
(short 
tons) 


Gold 
(fine 
ounces) 


Lead Zinc 


Copper 1 
(pounds) (pounds) 


(pounds) 


Beaverhead........................ 10, 847 2, 259 80, 434 41, 369 189. 132 

Broadwaier. Ll ll... 1, 378 301 12, 414 3, 872 87,67 
Cascade. .......... cc le lle lle. 55 3 446 469 3, 910 
Deer Lodge........................ 15 1 94 0 A 
FerguS. i da ias el cs 24 9 53 100 Ku 
A A 30 1 32 5, 200 
Granite. ico eene ge 4, 283 428 49, 539 16, 778 73, 345 
Jefferson. celle rena RE kates 21, 966 4, 247 77, 683 48, 700 508, 600 
Judith Basin ...................... 218 6 4, 592 1, 000 48, 100 
Lewis and Clark................... 14, 910 677 30, 740 74, 905 2, 238, 415 
NES EC WEE 21, 873 4, 896 231, 916 4, 318 47, 295 
MASSOUIB. cross eere ee 77 15 549 2, 900 300 
Park id 446 10 6, 709 1, 706 33, 833 
PONDS cscs ee asc ED Us es ds 18 45 786 |........ DERE 
E EE 1, 203 234 6, 029 5, 387 28, 662 
Rayli- cnc Ne a 1 31 548 
Sanders. `... 467 23 1, 849 65, 532 1,190 
Silver Bow........................ 26, 595 200 75, 711 681, 504 18, 027 
Total: 1948.................. 104, 409 13, 465 588, 597 950, 771 3, 167, 203 3, 200, 733 
A aes’ 153, 317 14, 278 701, 334 | 1,827,163 | 3,032, 219 1, 861, 455 

BY CLASSES OF ORE 

Dry and siliceous gold. ............ 16, 639 6, 495 15, 090 5, 761 9, 393 21, 654 
Dry and siliceous gold-silver....... 27, 700 5, 107 277, 898 31, 150 290, 438 144. 779 
Dry and siliceous silver............ 28, 752 445 190, 117 161, 770 473, 873 500, cr? 
CODDOE EEN 11,061 211 16, 847 644, 712 222 295 
A A pM rS 9, 166 1,152 75, 444 52,687 | 1,963,715 350. 013 
VATER A A 10, 563 31 5, 007 52, 336 273, 966 2, O85, 306 
ZANC EE 528 24 8, 194 2, 355 155, 596 127, 054 


Total 1948............-.----- 104,409 | 13,465 | 588,597 | 950,771 | 3,167,203 | 3,290,733 
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REVIEW BY COUNTIES AND DISTRICTS 
BEA VERHEAD COUNTY 


Argenta District.—Ida B. Hand and John Hand, owners, and Ellis & 
Cummins, lessees, worked the Louis Phillip mine and shipped to 
smelters 221 tons of gold-silver ore containing 16 ounces of gold, 611 
ounces of silver, 2,877 pounds of copper, 12,140 pounds of lead, and 
8,129 pounds of zinc; and 2,198 tons of lead ore containing 227 ounces 
of gold, 10,322 ounces of silver, 23,189 pounds of copper, 593,467 
pounds of lead, and 72,000 pounds of zinc. Shafer Bros. and lessees 
produced 2,604 tons of gold smelting ore from the Shafer group; the 
ore contained 1,752 ounces of gold and 9,079 ounces of silver. Several 
other properties produced smaller tonnages of lead ore and zinc-lead 
ore. 

Bald Mountain District.—Lessees produced 133 tons of lead smelting 
ore from the Alice claim. 

Bryant District.—Output from the Hecla mine and dumps comprised 
2,306 tons of old silver slag, 152 tons of gold-silver ore, and 38 tons 
of lead ore. 

Horse Prairie Creek (Colorado) District.—W. C. McLeod operated a 
dragline dredge and nonfloating washing plant on the Golden Leaf 
placer from May to October and recovered 194 ounces of gold and 31 
ounces of silver from about 90,000 cubic yards of gravel. 

Vipond District.—Quartz Hill Mines group was operated all year 
and produced 2,713 tons of silver smelting ore containing 28 ounces 
of gold and 57,578 ounces of silver. 


BROADWATER COUNTY 


Backer District.—White's Gulch Placer Co. operated a dragline 
excavator and nonfloating washing plant from May through Septem- 
ber and washed 4,000 cubic yards of gravel. Howard Perkins worked 
the Superior mine and treated several hundred tons of gold ore by 
amalgamation and concentration. 

Beaver District.—Largest output came from lessees' operations at 
the East Pacific and No. 4 Tunnel claims—about 1,800 tons of zinc- 
lead milling ore and 82 tons of lead smelting ore. Production from 
the Little Bonanza mine was 138 tons of lead smelting ore containing 
6 ounces of gold, 3,562 ounces of silver, 1,188 pounds of copper, 
108,318 pounds of lead, and 12,804 pounds of zinc. 

Cedar Plains District.—William Zimmerman operated the North 
Home mine from March to August and shipped 302 tons of lead 
smelting ore containing 5 ounces of gold, 2,413 ounces of silver, 824 
pounds of copper, 41,178 pounds of lead, and 25,446 pounds of zinc. 
Remaining district production was mainly lead ore from several small 
properties. 
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Park or Indian Creek District.—Douglas Placers operated its drag- 
line dredge and nonfloating washing plant from April until June and 
recovered 574 ounces of gold and 53 ounces of silver from 100,000 
cubic yards of gravel. Palmer Engh operated the Diamond Hill 
mine for 5 months and treated several hundred tons of gold ore by 


amalgamation. 
CASCADE COUNTY 


Montana District.—The Bennett Mining Co. worked the Dacotah 
group throughout the year and treated 4,237 tons of zinc-lead ore 
in the company 75-ton flotation mill. The Lexington Silver-Lead 
Mines, Inc., produced about 2,865 tons of lead milling ore from the 
Tom Hendricks claim. Remaining district output was zinc-lead 
ore from the Galt, Star, and Silver Dyke properties. 


GRANITE COUNTY 


Boulder and South Boulder District.—The Brooklyn group of the 
Saranac Mining Co. was the source of several hundred tons of zinc- 
lead ore, which was treated in the company 150-ton flotation mill; 
in addition, 11 tons of zinc-lead ore, 10 tons of zinc ore, and 9 tons of 
lead ore were shipped to smelters. Sanderson Bros., lessees, shipped 
170 tons of gold smelting ore from the Gold King claim. 

Flint Creek District.—American Machine & Metals Co., Inc., 
operated its Trout group throughout the year and shipped to smelters 
245 tons of silver ore containing 4 ounces of gold and 3,723 ounces 
of silver; and 146 tons of lead ore containing 3 ounces of gold, 1,558 
ounces of silver, 398 pounds of copper, 28,732 pounds of lead, and 
16,200 pounds of zinc. Remaining district production was mainly 
2,105 tons of old gold-silver tailings from the Granite-Bimetallic dump 
and 368 tons of silver smelting ore from the Silver Prince claim. 

Henderson District.—H. € H. Mines operated its bucket-line dredge 
on Henderson Creek until November 21, when the dredge was lost 
through accidental sinking. During its period of operation the dredge 
tte 701,978 cubic yards of gravel. Remaining district output was 
small. 

JEFFERSON COUNTY 


Big Foot and State Creek District.—The Mountain Queen claim 
produced 343 tons of lead smelting ore. 

Boulder and Little Boulder District.—District output was mainly 
623 tons of silver smelting ore from the Ida claim. 

Clancey District.— Winston Bros. operated its bucket-line dredge on 
Prickly Pear Creek until June 26 and washed 604,480 cubic yards of 
gravel. Remaining district production was 64 tons of silver ore from 
the Free Coinage dump. 

Colorado District.—Minah Development Co. operated its Minah 
mine during all of 1948 and shipped 849 tons of gold-silver smelting 
ore containing 93 ounces of gold, 9,168 ounces of silver, 3,570 pounds 
of copper, 54,885 pounds of lead, and 22,602 pounds of zinc. Remain- 
ing district output was principally 907 tons of gold-silver smelting ore 
from the Mount Washington mine. 

Elkhorn District.—The Elkhorn mine was operated for & month by 
the Elkhorn Mining Co., then for the remainder of the year by the 
Associated Mines Development Co. Output for the year was 1,188 


1542 MINERALS YEARBOOK, 1948 


tons of gold-silver ore containing 223 ounces of gold, 14,831 ounces of 
silver, 1,859 pounds of copper, 21,364 pounds of lead, and 46,644 
pounds of zinc. Other district production included 2,361 tons of old 
silver tailings from the Elkhorn property and 333 tons of lead ore from 
the Elkhorn Queen claim. 

Warm Springs District.—District output was 119 tons of lead 
smelting ore from the Nellie Grant claim. 

Whitehall District.—Lester Lindquist operated the Carbonate mine 
all year and shipped 567 tons of lead smelting ore containing 14 ounces 
of gold, 1,121 ounces of silver, 1,556 pounds of copper, 119,919 pounds 
of Tod and 36,206 pounds of zinc. Marvin Rie off shipped 10,840 
tons of gold ore from the Golden Sunlight mine. Albert Critchfield 
operated the Iron Side mine for 6 months and shipped 168 tons of 
lead smelting ore containing 2 ounces of gold, 544 ounces of silver, 
545 pounds of copper, 34,589 pounds of lead, and 6,104 pounds of zinc. 
George Wolfe worked the Lucky Hit claim throughout 1948 and 
shipped 315 tons of gold smelting ore containing 189 ounces of gold, 
483 ounces of silver, 2,026 pounds of copper, 1,010 pounds of lead, 
and 2,520 pounds of zinc. Other district production was mainly 247 
tons of lead ore from the Perhaps mine, 144 tons of gold-silver ore from 
the Parrott claim, and 88 tons of copper ore, also 48 tons of gold-silver 
ore, from the Inspiration claim. 


JUDITH BASIN COUNTY 


Barker District.—Thorson «€ Brazee worked the Wright-Ed wards 
group all year and shipped 146 tons of zinc-lead smelting ore containing 
6 ounces of gold, 4,000 ounces of silver, 605 pounds of copper, 79,710 
pounds of lead, and 47,136 pounds of zinc. Remaining district out- 
put was 47 tons of lead ore and 13 tons of zinc-lead ore from the 
Glendennin (Tiger) group. 


LEWIS AND CLARK COUNTY 


Heddleston District.— The Mike Horse Mining & Milling Co. 
operated the Mike Horse mine for a full year and treated in the com- 
pany 230-ton flotation mill 51,375 tons of zinc-lead ore containing 33 
ounces of gold, 107,888 ounces of silver, 503,400 pounds of copper, 
4,336,050 pounds of lead, and 3,483,225 pounds of zinc. Remaining 
district production was small. 

Helena District.—Porter Bros. Corp. operated its 6-cubic-foot Yuba 
bucket-line dredge on Last Chance Gulch throughout 1948 and 
washed 2,128,848 cubic yards of gravel. O. A. Barnes operated a 
dragline excavator and nonfloating washing plant on the Caswell 
placer from June 1 to October 20, and washed 4,000 cubic yards of 
gold-bearing gravel. Remaining district production was principally 
siliceous gold and gold-silver material from the Peck Concentrator 
dump, Springhill property, and Whitlatch Union tailing pile. 

Lincoln District.—Otis Williams € Co. operated a dragline dredge 
and nonfloating washing plant on Poorman and McClellan Creeks 
and washed about 500,000 cubic yards of gravel. 

Marysville District. —The Montana Rainbow Mining Co. operated 
the Drumlummon mine and treated 15,106 tons of gold ore in 1ts 150- 
ton amalgamation-flotation mill. Operations were largely halted 
after August because of damage to the shaft, caused by the caving of 
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heavy ground. Remaining district production was mainly lead ore— 
48 tons from the Larson claim, 60 tons from the Towsley mine, and 
172 tons, as well as 82 tons of silver ore, from the Shakopee mine. 

Missouri River District.— Perry & Schroeder Mining Co. operated 
its 6-cubic-foot bucket-line dredge on French Bar only in January; 
88,000 cubic yards of gravel were washed. "Two other placer opera- 
tions in the district reported production during the year. 

Rimini District.—Lessees operated the Red Mountain Consolidated 
Mining Co. group and shipped dump and crude ore to smelters—265 
tons of gold-silver ore and 776 tons of lead ore. Finnish-American 
Mining Co. operated the Armstrong mine and shipped 285 tons of 
gold-silver smelting ore. Remaining output from the district was 
mainly dump ore—188 tons of gold-silver ore from the Eureka dump 
and 228 tons of lead ore from the Stanton and Little Sampson dumps. 

Scratch Gravel District.—Principal production was dump ore from 
the Silver Coin property—553 tons of silver ore and 3 tons of lead ore. 

Smelter District. Nearly all the metals credited to the Smelter 
district came from 33,250 tons of old zinc slag, 22,727 tons of which 
went direct to the East Helena slag-fuming plant of the Anaconda 
Copper Mining Co.; the remainder went to the East Helena lead 


smelter. 
MADISON COUNTY 


Rochester District.—Jacobson & Keene, lessees, worked the Calvin 
mine and shipped 211 tons of lead smelting ore containing 15 ounces 
of gold, 2,040 ounces of silver, 758 pounds of copper, 61,065 pounds of 
lead, and 11,838 pounds of zinc. Lessees operated the Emma grou 
part of the year; 22 tons of lead ore were shipped to & smelter, an 
about 1,060 tons of lead dump ore were milled. Remaining district 
output was small. 

Sheridan District.—Victoria Mines, Inc., treated a substantial 
tonnage of zinc-lead ore in the company mill and produced 418 tons 
of lead concentrate, 358 tons of zinc concentrate, and 73 tons of 
copper concentrate; in addition, 150 tons of gold-silver ore were 
shipped to a smelter. Considerable gold was recovered from the 
Ihde placer. Remaining district output included small shipments of 
lead ore and silver ore from various properties. 

Silver Star District.—Bulk of production was about 450 tons of 
copper ore from the Victoria and American Pit claims, 110 tons of 
zinc-lead ore from the Robin claim, and 232 tons of old tailings from 
the Schmidt property. 

Tidal Wave District.—Lessees operated the Corncracker group 
throughout the year and shipped 98 tons of gold ore containing 178 
ounces of gold and 131 ounces of silver. Remaining district produc- 
tion likewise was nearly all gold ore—86 tons from the High Ridge 
and High Ridge Fraction claims, 8 tons from the Smith claim, and 
55 tons (as well as 10 tons of lead ore) from the Granger group. 

Virginia City District.— The U. S. Grant Mining Co. operated its 
U. S. Grant mine and shipped to smelters 12,431 tons of gold-silver 
ore containing 2,168 ounces of gold and 147,017 ounces of silver. 
The company also operated the Easton-Pacific group and shipped 
3,033 tons of gold-silver ore containing 531 ounces of gold and 20,820 
ounces of silver. Henry Shute operated the Cornucopia mine and 
shipped 4,933 tons of gold-silver smelting ore. Remaining lode pro- 
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duction was mainly 152 tons of gold ore from the Garrison group. 
Russell Unrue operated a dragline dredge on the Barton Gulch placer 
from late June to the middle of October and washed 31,400 cubic 


ards of gravel. 
à EP MINERAL COUNTY 


Hunter District.—Dykstra & Johnson, lessees, operated the Silver 
Gate mine and produced 758 tons of zinc ore and 248 tons of zinc- 
ead ore. 

Keystone District.—Lessees milled a substantial tonnage of lead ore 
from the Nancy Lee mine, which yielded 367 tons of lead concentrate. 


MISSOULA COUNTY 


Copper Cliff District.—The Hecla Mining Co. operated the Blacktail 
mine and produced 207 tons of lead milling ore and 7 tons of lead 
smelting ore. 

Nine Mile District.—Canusco, Inc., operated a dragline dredge on 
the Imperial placer during May, then turned the property back to the 
owners. During the period of its operation, the dredge recovered 95 
ounces of gold from 26,000 cubic yards of gravel. 


PARK COUNTY 


New World District.—McLaren Gold Mines Co. operated the 
Estelle-New Year's Gift group and milled a large quantity of copper 
ore, which yielded 2,070 tons of copper-gold concentrate and 2 tons 
of gold concentrate. Ex-Cello Mines, lessee, worked the Homestake 
mine until February 15; on April 1 the property was sold to the Park- 
mont Corp., which operated it from July 15 to October 15. During 
the year, the mine produced 4,500 tons of gold-silver ore treated by 
flotation-amalgamation and shipped 27 tons of lead smelting ore. 
Irma Mines, Inc., milled zinc-lead ore from the Irma mine and 

roduced 89 tons of lead concentrate and 194 tons of zinc concentrate. 
n addition, 324 tons of lead dump ore were shipped to & smelter. 
Other district production was small. 

Sheepeater District.—The Jardine Mining Co. closed its Jardine 
mine on July 15, following a fire that destroyed the cyanide plant of 
the cyanidation-flotation mill on May 8. During the period of its 
operation, the mill treated 33,416 tons of gold ore, which yielded 
6,498 ounces of gold and 1,421 ounces of silver. 


PHILLIPS COUNTY 


Little Rockies District.—The Ruby Gulch Mining Co. operated the 
Ruby group until November 20 and treated in the company 300-ton 
cyanide leaching plant 90,115 tons of gold ore containing 4,300 
ounces of gold SE 9,400 ounces of silver. In addition, 18 tons of 
gold-silver ore were shipped to a smelter. 


POWELL COUNTY 


Big Blackfoot District.—John B. Hopkins & Associates conducted 
hydraulicking and drift mining on the Hopkins group and recovered 
48 ounces of gold from about 750 cubic yards of gravel. 
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Nigger Hil District.—Hopkins & Sons Mining Co. operated the 
Charter Oak mine throughout 1948 and produced 735 tons of zinc-lead 
ore containing 33 ounces of gold, 3,853 ounces of silver, 827 pounds of 
copper, 52,430 pounds of lead, and 15,500 pounds of zinc. Part of 
the ore was treated in the company 35-ton flotation mill. Remaining 
district output was principally 36 tons of gold-silver ore and 34 tons 
of zinc-lead ore from the Lilly oup, 42 tons of lead ore from the 
Negros claim, and 49 tons of gold-silver ore from the Blackfoot claim. 

Zozell District.—The Bonanza Leasing Co. operated the Bonanza 
group from May through December and produced 556 tons of gold 
ore and 5 tons of lead ore. The gold ore contained 208 ounces of 
gold, 1,185 ounces of silver, 93 pounds of copper, 7,768 Her of 
ead, and 4,533 pounds of zinc. The Deer Lodge Mining Co. worked 
the Emery group until June 30, then liquidated the operation. During 
the period of operation, 8,070 tons of zinc-lead ore were treated by 
flotation. Remaining district output was small. 


RAVALLI COUNTY 


Curlew District.—The Victor Development Co. worked the Whip- 
poorwill mine and milled zinc-lead ore, which Dee 32 tons of lead 
concentrate and 36 tons of zinc concentrate. Remaining district out- 
put was small lots of lead and zinc-lead ore shipped from the Curlew 
claim. 

SANDERS COUNTY 


Eagle District.— The American Smelting € Refining Co. operated 
the Jack Waite mine throughout 1948 and produced 3,904 tons of 
zinc-lead milling ore and 93 tons of lead smelting ore. The milling 
ore contained 15 ounces of gold, 6,442 ounces of silver, 23,000 pounds 
of copper, 1,162,600 pounds of lead, and 294,360 pounds of zinc. 

Plains District. —F. R. Walkley shipped 139 tons of copper smelting 
ore from the Mascot claim. 

Revais Creek District.—The Drake group was operated all year by 
the Green Mountain Mining Co. Production was 694 tons of copper 
ore containing 121 ounces of gold, 590 ounces of silver, and 151,637 
Geen of copper. Part of the ore was treated in the company flotation 


SILVER BOW COUNTY 


Ore production in Silver Bow County in 1948 was 12,564 tons 
greater than in 1947, and outputs of alver, copper, lead, and zinc 
gained 16, 1, 24, and 29 percent, respectively; gold production declined 
3 percent. The total value of the five metals in 1948 was 18 percent 
greater than in 1947 and represented nearly 89 percent of the State 
total value. The following table gives the output of mines in the 
County, which includes the Summit Valley (Butte) district, in 1947—48 
and the total from 1882 to the end of 1948. 


883326—50——-98 
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Production of gold, silver, copper, lead, and zinc in Silver Bow County, Montana, 
1947-48, and total, 1882-1948, in terms of recovered metals 


Gold Silver 
Mines d qus das Lead Zi 
an an opper nc 
Year ro- (short placer) placer) (pounds) | (pounds) | (pounds) Total value 
n 


ees | eee o o | o 


IVA cinco 32| 2,624,915] 19,801] 5,252,011) 114, 374, 000/21, 269, 500| 81, 425,000; $42, 379, S78 


1948. ............ 22| 2, 637, 479 19, 163} 6,100, 232| 115, 423, 500/26, 448, 900/105, 250, 800 49, 971, 332 
1882-1948. LI, (1) 2, 065, 161/557, 137, 222| 26, 658,718} 3 258, 721) 2 1, 664, e 691, 763, 222 
1 Figure not available. 
3 Short tons. 


Summit Valley (Butte) District.—Company material treated at the 
copper concentrator of the Anaconda Copper Mining Co. at Anaconda 
comprised 1,277,349 tons of copper ore from the main Butte Hill mine 
(1,178,845 tons in 1947), 15,164 tons from the Greater Butte project 
(none in 1947), 95,579 tons of Adams ore (286,550 tons in 1947), 
63,327 tons of special waste (59,926 tons in 1947), and 7,308 tons from 
the Tramway dump (none in 1947). Direct smelting ore totaled 
10,859 tons (21,391 tons in 1947), and mine-water precipitates 4,267 
tons (4,050 tons in 1947). 

Production of zinc-lead ore from the Butte Hill mine of the Anaconda 
Copper Mining Co. reached 748,957 tons in 1948 (465,385 tons in 
1947) and that from the Butte Hill dumps 345,539 tons (298,654 tons 
in 1947). This marked increase in ore production was the main factor 
in pep State yield of zinc to the highest level in recent years, as 
well as supplying important increases in lead, copper, gold, and silver 
from this operation. The company-operated Emma mine had an 
output of 36,150 tons of zinc-lead dump ore, mine ore, and middli 
from the treatment of manganese ore (27,254 tons in 1947). Zinc-le 
middling (4,548 tons) was also produced in milling manganese ore 
from the Travona mine; the middling was treated further at the 
Anaconda zinc concentrator. The Poulin mine, operated under lease 
from the Anaconda Copper Mining Co., was the remaining large zinc 
producer in the district; output was 6,497 tons of zinc-lead mi ore 
and 573 tons of copper smelting ore. From the Montana Ore Pur- 
chasing Co. dump near Butte, 10,361 tons of old copper tailings were 
sed to a concentrator and 1,740 tons of old silver tailings to a 
smeiter. 

Remaining district production was nearly all siliceous silver ore 
shipped to smelters; 10,138 tons came from the Bluebird tailing dump, 
231 tons from the Burlington mine, 1,483 tons from the Amazon mine, 
73 tons from the Fredonia mine, 377 tons from the Little Darling dump, 
175 tons from the Magna Charta mine, 487 tons from the Maria claim, 
and 447 tons from the Nettie mine. 


Nevada 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By R. B. MAURER 


GENERAL SUMMARY 


TIMULATED by a strong demand combined with higher average 
prices for the base metals, zinc and lead production in Nevada in 
1948 rose substantially over the 1947 output. In contrast, the 

production of copper in 1948 dropped below the level attained the 
previous year, owing largely to lower yield of the metal from ore 
mined in the principal copper-producing district in the State. Gains 
m both gold and silver output in 1948 reflected to some degree the 
larger production of the two precious metals as byproducts from lead, 
Zinc, and fluxing ores, but important increases were attained at open- 
cut mines that produced ores solely for their gold and silver values. 
The total value of gold, silver, copper, lead, and zinc recovered from 
ores, old tailings, and gravels mined at 350 lode and 36 placer proper- 
ties in Nevada in 1948 was $34,055,480 compared with $31,366,282, 
the output of 276 lode and 31 placer mines in 1947—an increase of 
9 percent. 

Comparing 1948 with 1947, gold output increased 25 percent in 
quantity and value; copper decreased 9 percent in quantity but only 
6 percent in value; silver increased 30 percent in quantity and value; 
lead increased 37 percent in quantity and 70 percent in value; and 
Zinc increased 20 percent in quantity and 31 percent in value. Of 
the total value of the five metals, copper comprised 58 percent; zinc, 
16 percent; gold, 11 percent; lead, 10 percent; and silver, 5 percent. 

As in 1947, White Pine County led the other counties by producin 
63 percent of the State total value of the five metals in 1948; it stoo 
first in output of copper and gold, second in silver and lead, and third 
in zinc. Lincoln County ranked second to White Pine County, with 
25 percent of the State total value, and led the State in production of 
Silver, lead, and zinc. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

. iardage figures used in measuring material treated in placer opera- 
tons are “bank measure"; that is, the material is measured in the 
ground before treatment. 

The value of metal production herein reported has been calculated 
at the following prices. 
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Prices of gold, silver, copper, lead, and zinc, 1944-48 


Gold ! (per | Silver? (per | Copper? | Lead ? (per | Zinc! ( 


Year fine ounce) | fine ounce) |(per pound)| poun pound) 
A A EE $35. 00 $0. 7114- $0. 135 $0. 080 $0. 114 
MU a e aae 35. 00 .111+ . 135 . 086 .115 
Bici a cee le ia 35. 00 . 808 . 162 . 109 122 
lr coc A teas a O 35. 00 . 905 210 144 121 
1048 ———— ————— P 35. 00 . 9054- 217 179 . 133 


! Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67+ ($20.671835) per fine ounce. 

2 Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 
1947: $0.905; 1948: $0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price includes 
bonus payments by Otlice of Metals Reserve for overquota production. 


Mine production of gold, silver, copper, lead, and zinc in Nevada, 1944—48, and 
total, 1859-1948, in terms of recovered metals 


Mines producing ! Ore. old Gold (lode and placer) | Silver (lode and placer) 
tailings, la 


Year 
etc. (short Fine Fine 
Lode Placer tons) ounces Value oüs Value 
1944... ......... 146 11 | 6,863,505 119,056 | $4, 166, 960 | 1,259,636 $805, 741 
19045...........- 163 12 5, 374, 673 92, 205 3, 229, 275 1, 043, 380 741. 959 
1946............ 193 33 5, 725, 805 90, 680 3, 173, 800 1, 250, 651 1,010, 536 
1947. ........... 276 31 6, 541, 635 89, 063 3,117, 205 1, 377, 579 1, 246, 709 
1948...........- 350 36 7, 172, 611 111, 532 3, 903, 620 1, 790, 020 1, 620, 058 
1859-1948 2... |. ........... PROPERE (3) 25, 717, 506 |578, 677, 536 |592, 771, 311 543, 593, 369 
Lead Zinc 
Year Total value 
Pounds Value Pounds Value 
1944. ........... 122, 464, 000 |$16, 532, 640 | 13, 210, 000 | $1,056, 800 | 41,398,000 | $4, 719, 372 $27, 371, 513 
1945............ 105, 190, 000 | 14, 200,650 | 12, 550, 000 1, 079, 300 | 42, 914, 000 4, 935, 110 24, 1*6, 2€4 
1946............ 97, 232, 000 | 15,751, 584 | 14, 350, 000 1, 564, 150 | 45, 298, 000 5, 526, 356 27,0%, 416 
1947... 99, 206, 000 | 20, 833, 260 | 14, 322, 000 2, 062, 368 | 33, 940, 000 4, 106, 740 31, 366, 282 
1948. ........... 90, 484, 000 | 19, 635, 028 | 19, 554, 000 3, 900, 166 | 40, 576, 000 5, 396, 608 34, 055, 480 
1859-1948 1... 41,877, 513 |546, 171, 810 4 564, 118 | 65, 810, 051 4 384, 746 | 64, 991, 864 | 1. 799, 244, 630 


! Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 


property. 

2 From 1904 (when first satisfactory annual eanvass of mine production was made) to 1948, inclusive, the 
output was as follows: Gold, 13,910,719.51 ounces valued at $334,194,303; silver, 304,358,462 ounces, $205,435,- 
146; copper, 1,875,587 tons, $545,525,182; lead, 326,327 tons, $43,173,489; zinc, 384,746 tons, $61,991,864; total 
value, $1,194,319,984. 

3 Figure not available. 

* Short tons. 


Gold.—Gold production in Nevada in 1948 rose 25 percent over the 
1947 output and was the highest in quantity and value since 1944. 
Despite the established and unchanged price of gold and the continuing 
high costs of mine operation, there was increased activity in the ex- 
ploitation of gold ore in 1948. "The output from placer mines in- 
creased 17 percent above the total for 1947, owing principally to drag- 
line dredging. Gold from lode mines—which accounted for 93 percent 
of the State total gold production—increased 26 percent. Monthly 
production of gold, as shown in the accompanying table, was fairly 
uniform and slightly above the 1947 average from January through 
July, but increased sharply in August, and a higher rate of production 
was maintained through December. Reversing the pattern of the 
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previous year, byproduct gold from base-metal ores comprised only 
38 percent of the output of gold in 1948 whereas gold recovered from 
precious-metal ores was 55 percent of the total. 

The 10 leading gold-producing mines in 1948 contributed 84 percent 
of Nevada's output, the 3 leaders producing 48 percent. 
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FIGURE 1.— Value of mine production of gold, silver, copre r, lead, and zinc and total value of Nevada, 1860- 


Silver.—Production of silver in Nevada in 1948 was up 30 percent 
compared with 1947; as in preceding years, a large percentage of the 
silver output was a byproduct of ore mined chiefly for other metals. 
Base-metal ores were the source of 52 percent of the State silver pro- 
duction in 1948 (71 percent in 1947), whereas 21 percent (13 percent 
in 1947) was from straight silver ore. The monthly production figures 
in the accompanying table follow closely the pattern set by lead and 
zinc Output in 1948—a gradual increase in production the first 10 
months followed by successive sharp drops in November and Decem- 
ber occasioned by severe late fall and winter weather. 
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Mine production of gold, silver, copper, lead, and zinc in Nevada in 1948, by 
months, in terms of recovered metals 


Gold (fine | Silver (fine | Copper Lead Zinc 
ounces) ounces) |(short tons)|(short tons)|(short tons) 


O EE m d d El Er 


¿A a esu s Bae M DE 8, 364 92, 791 4, 330 630 1, 299 
A 7, 036 99, 396 3,077 640 1, 320 
E GEES 7,026 109, 555 3, 607 754 1, 309 
Bu WEE 8, 794 155, 114 3, 617 713 1, 250 

Ye hate aston awa ua eee ean ates 8, 023 172, 488 3, 614 682 1, 486 
br TEE 8, 042 139, 3, 535 609 1, 417 
eh MOM ION vs 8, 140 151, 370 3, 230 702 1, 408 
AUgUSt Steel 12, 132 167, 199 4, 697 940 1, 979 
Js: A A 12, 175, 801 3,717 795 1, 989 

| CN NOR S NN IA rst 10, 824 210, 933 3, 581 1, 260 2, 756 
INOVOM Def A 10, 102 171, 435 4, 307 1, 064 2, 432 
EE A A) 10, 780 144, 402 3, 930 988 1, 643 

Total 1948..........................-. 111, 532 | 1,790, 020 45, 242 9, 771 20, 288 


Copper.—Nevada topper production was centered in the Robinson 
(Ely) district, White -Pine County, where the State’s two leading 
producers supplied a preponderant percentage of the total 1948 out- 
put; these were: The Kennecott Copper Corp. (Nevada Mines Divi- 
sion), working the Ruth and Copper Flat mines, and the Consolidated 
Coppermines Corp., working the Coppermines group at Kimberly. 
Other producers of copper in Nevada included the Bristol Silver 
Mining Co., Bristol Silver mine, Jack Rabbit district, and the Ely 
Valley Mine, Ely Valley mine, Pioche district, both in Lincoln County ; 
and lessees of the Copper Canyon Mining Co., Copper Basin mine, 
Battle Mountain district, Lander County. 

Lead.—Of the recoverable lead produced in Nevada in 1948, 57 

ercent was mined in the Pioche district, Lincoln County, where the 
eading properties were: The Combined Metals Reduction Co., 
working the Pioche groups; the Ely Valley mine, operated by Ely 
Valley Mine; and the Prince Consolidated Mining Co. Prince mine. 
Other important lead producers in the State were: R. K. Hamilton 
and L. F. Jacobson, ee the Yellow Pine mine, Yellow Pine 
district, Clark County (second largest producer of lead in Nevada); 
Fred C. Farnsworth, Farnsworth mine, Ward district, White Pine 
County; McFarland € Hullinger, Cleveland mine (Delano district, 
Elko County); Bristol Silver Mines Co., Bristol Silver mine (Jack 
Rabbit district, Lincoln County); and Lee H. Bayliss, Delno mine 
(Delano district, Elko County). 

Zinc.—In 1948, as in recent years, zinc production in Nevada was 
centered in the Pioche district, Lincoln County, where 92 percent of 
the State total for the year was mined. The Combined Metals 
Reduction Co., Ely Valley Mine and Prince Consolidated Mining Co., 
were the State's leading producers, in the order named; all are in the 
Pioche district. Other important zinc producers in the State were 
the Comet Mining Co., Comet mine, Comet district, Lincoln County, 
and R. K. Hamilton and L. F. Jacobson, Yellow Pine mine, Yellow 
Pine district, Clark County. 
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MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Nevada in 1948, by 
counties, in terms of recovered metals 


Mines pro- G 
: old 
ducing ! Silver (lode and 
SS placer) 
County Lode Placer Total 
Lode | Placer p a E S 
ine ine ine ine 
ounces Value ounces Valu ounces Value ounces 

Churchill........ 10j....... 2,739; $95,865|........|........ 2,739| $95,865| 167, 195 
Clark............ 2l.. ; 58, 380 $35| 1,669) 58,415 , 44 
Ee A 36 2 546| 19,110 562| 19,670| 1,108| 38,780] 156,653 
Esmeralda....... 19]..... AP a EE Sp, 3,220) 15,017 
Eureka.......... 12 3 3, 220 AN 1,925 147 5, 145 41, 688 
Humboldt....... IBI coe: 12, 767| 446, 845|........]|.......- 12, 767| 446, 845 12, 089 
Lander........... 22 2, 19,995| 699, 825 6,402| 224, 070| 26,397} 923,895 45,010 
Lincoln.......... 36|....... 176,330|........|........ 5, 176,330| 844, 681 
Lyon............. 12 ] 1, 916 67, 060 26 910 1, 942 67,970 12, 727 

ineral.......... 25|. ge see 8 AA VER 872 ,9 24, 473 
Nye.............. 38 14 1,351 47, 285 525| 18,375 1, 876 65, 660 60, 379 
Pershing......... 15 12 5,506| 192,710 565| 19,775 6,071| 212,485 
Btorey..........- 14J.......- 11,591| 405,685|........|........ 11,591, 405,685) 176,882 
Washoe.......... rir 77 A A EE 277 9, 695 241 
White Pine...... 62 2| 38, 904|1, 361, 640 42 1,470, 38, 946/1, 363,110) 186, 246 


Total: 1948. 350 36; 103, 354/3, 617,390) 8, 178) 286, 230| 111, 532 3, 903, 620 1, 790, 020/1, 620, 058 
1917. 276 31| 82,062|2,872,170|  7,001| 215,035, 89, 063)3, 117, 205,1, 377, 579|1, 246, 709 


Copper Lead Zine TER 
M EE EE o 
County value 
Pounds | Value Pounds | Value Pounds | Value 
Churchill...................... 100 $22 2, 400 A an soe $247, 637 
¡ET A EE 41, 400 8, 984| 1, 504, 600 269, 323 867,300) $115,351 473, 290 
A O ade 79, 700 17, 285| 1, 827, 000 327, 033 141, 500 18, 543, 107 
Esmeralda..................... 5, 400 1,172 245, 900 44,016 35, 000 4, 66, 654 
E 1 NM MENOS 11, 900 2, 582 576, 300 103, 158 81, 700 10, 866 159, 45] 
Humboldt..................... 8, 300 1, 801 43, 100 7,715 8, 800 1,170 468, 472 
Dünder. A A s Ee 255, 600 55, 465 471, 500 84, 399 158, 600 21, 094! 1, 125, 589 
¡E vede seo osc e fe 978, 000 212, 226/12, 422, 800| 2, 223, 681,38, 567, 700| 5, 129, 501| 8, 506, 220 
) DA cA genet A i iee 30, 900 UA A PO AA 86, 194 
Mineral........................ 5, 000 1, 085 351, 700 02, 954)....---.--]...-.----- 116, 708 
Buc nuno aeta gatis Re maul 3, 100 673 132, 200 23, 664 7,600 1,011 145, 654 
Pershing....................... 400 87 2A, 800 4, 439 6, 400 851 235, 946 
E EE uuo dee 100 AE sacs duras 965, 790 
AN ASIIÓS BEE PA loas cine aie aede E A 9, 913 
White Pine.................... 89, 064, 200 19, 326, 931| 1, 951, 600 349, 336 701, 400 903, sel ee 301, 25 
Total: 1948. ............. 90, 484, 000119, 635, 028 19, 554, 000} 3, 500, 166/40, 576, 000| 5, 396, 608 34, 055, 490 
1 


EE 99, 206, 000,20, 833, 260 14, 322, 000, 2, 062, SE 940, 000| 4, 106, da 306, 252 


1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 


property. 
MINING INDUSTRY 


The 10-percent increase in total tonnage of ores and old tailings sold 
or treated in 1948 compared with 1947 reflects an increase in total dry 
and siliceous ores and an increase in all the base-metal ores except zinc- 
lead ore and zinc-lead-copper ore. Higher average prices for the base 
metals permitted exploitation of larger tonnages of lower-grade copper 
ore and stimulated the production of zinc and lead ores. Increased 
demand for fluxing ores at base-metal smelters and renewed interest 
in gold and silver mining accounted for the rise in output of dry and 
siliceous ores. 

In 1948, the dragline dredge of the Natomas Co., in the Battle 
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Mountain district, Lander County, produced 78 percent of Nevada's 
placer gold and was the sixth largest producer of gold in the State. 
Except for this dredge, Nevada placer mines were almost entirely 
limited to operations that handled gravel on a relatively small scale. 


ORE CLASSIFICATION 


The &ccompanying table classifying ores sold or treated in Nevada 
in 1948 shows that 87 percent of the tonnage (including old tailings) 
was copper ore, 7 percent gold ore and old tailings, nearly 3 percent 
zinc ore, 2 percent gold-silver ore and old tailings, and the remainder 
silver ore and old tailings, lead ore and old tailings, zinc-lead ore, and 
lead-copper ore. 

Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore and old tailings sold or treated in Nevada in 1948, with content in terms of 
recovered metals 


Material sold or 
treated 
Gold Silver 


Source Old (fine (fine 
- ounces)| ounces) 


Copper Lead Zinc 
(pouuds) | (pounds) | (pounds) 


(short 

tons) tons) 
Dry and siliceous gold ore... 487,148 | 13,065 | 46, 954 73, 682 26, 000 8, 400 |.......... 

Dry and siliceous gold-silver 

OIB. € ci oue cun oet DU 165, 276 93 | 13, 093 414, 157 9, 000 40, 100 |.......... 
Dry and siliceous silver ore... 32, 033 939 609 370, 756 432, 900 | 1, 469, 000 680, 500 
Total ete nese 684, 457 | 14,097 | 60, 656 858, 595 467, 900 | 1, 512, 500 685, 500 
Copper ore.................-. 6, 209, 049 |........ 37, 385 142, 435 | ! 89, 305, 200 200 - - 
OTO 32 rro A M 32, 143 455 i 245, 239 1, 900 | 6, 176, 400 201, 400 
Lead-copper ore.............. 102 A 1 1, 053 8,100 | 52,600 |.......... 
Zine ore... o 186, 286 |... 1, 332 140, 081 517, 400 | 1, 490, 600 |32, 989, 200 
Zinc-lead ore. ................ 45, 923 99 3, 007 401, 154 93, 500 |10, 321, 700 | 6, 704, 900 
Total lode mines....... 7,157, 960 | 14,651 |103. 354. 1,788,557 |! 90, 484, 000 |19, 554, 000 |40, 576, 000 
Placers 5. 02 2. A Me OA 8,178 ¡EA A BEE 
Total: 1948... .......... 7,157, 960 | 14,651 |111, 532 | 1,790, 020 | ! 90, 484, 000 |19, 554, 000 140, 576, 000 
1947... 6, 524, 803 | 16,832 | 89, 063 | 1,377,579 | 2 99, 206, 000 |14, 322, 000 |33, 940, 000 


1 Includes 2,055,200 pounds of copper from precipitates. 
2 Iucludes 2,607,400 pounds of copper from precipitates, 


METALLURGIC INDUSTRY 


Of the 7,172,611 tons of lode material (including 14,651 tons of old 
tailings) from Nevada mines sold or treated during 1948, 99 percent 
went to mills and 1 percent to smelters. 

The 1,500-ton selective-flotation mill operated by the Combined 
Metals Reduction Co. at Pioche, Lincoln County, treated zinc and 
zinc-lead ores on a custom basis for several neighboring mines and also 
milled company zinc and zinc-lead ores. The Kennecott Copper 
Corp. treated all the copper ore produced by the Consolidated Copper- 
mines Corp. on a contract basis, in addition to milling its own ore at 
the McGill 20,000-ton concentrator. It also operated the McGill 
copper smelter, Nevada’s only smelter, treating in addition to copper 
ore and copper concentrate, siliceous gold and silver ores used for 
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fluxing. Custom ores were treated by W. F. Donovan at his 100-ton 
cyanide mill in the Silver City district, Lyon County, and at the 
Dayton Consolidated Mining Co. 150-ton cyanide plant, operated in 
conjunction with a 200-ton flotation mill in the Comstock district, 
Storey County. 


Mine production of metals in Nevada in 1948, by methods of recovery, in terms 
of recovered metals 


Material | Gold 


Silver 
Method of recovery treated (fine (Ane Copper Lead Zine 


(short 
tons) ) | ounces) 
Ore and old tailings amalgamated..| 39,152 3, 816 9. TOO) | A A A 
Ore and old tailings cyanided....... 610, 196 50, 033 394,384 EG, GE, EE 
Concentrates smelted: 
Flotation. ...2.-..-2- eee 212, 971 43, 772 688, 011 | 86, 470, 600 | 11, 539, 800 | 38, 234, 600 
Gravity: oo os Coe s 818 176 13, 098 2, 700 731, 200 52, YN 
Ore and old tailings smelted........ 103, 598 8, 557 700, 274 | 1,946,500 | 7, 2, 289, 100 
Precipitates smolted. ll 2,055, 200 EE, EE 
Total lode mines..............].......... 103, 354 | 1,788,557 | 90, 484, 000 | 19, 554, 000 | 40, 576, 000 
a ela , 17 ; RP de BOUES PA NERO 
Total: 1948 A PA 111,532 | 1,790,020 | 90, 484, 000 | 19, 554, 000 | 40, 576, 000 
DN, DEER 89, 1,377,579 | 99, 206, 000 | 14, 322, 000 | 33, 940, 000 


Mine production of metals from mills in Nevada in 1948, by counties, in terms 
of recovered metals 


reide Concentrates smelted and recovered metal 


Con- 

Old cen- 
Ore tall- | Gold | Silver | trates | Gold | Silver 
(short ings (fine (Ane pro- (fine (Ane 
tons) | (short ounces) ounces)! duced | ounces)! ounces) 
(short 
tons) 


BY COUNTIES 


r Lead Zinc 
(pounds) | (pounds) | (pounds) 


Churchill....| 12,000]....... 2, 709| 164, 972 9 29 441 100 500|.......... 
Clark........ 5, 498| 13,000 409| 1,714 614| 1,172 587 2,000} 502, 900 46, 200 
Eikoa 925 20 62 112 28) 5,249|.......... 76, 100 43, 200 
Esmeralda... 140|....... 28 6 2 700 7, 400 8, 100 
Eureka....... GA O A A 44 21| 3,620 300 23, 600 21, 100 
Humboldt...| 111,375|....... 12,683| 4,966 122 56| 3,890 500 30, 500 8, SX 
Lander....... 172, 939]. ...... 17,765| 2003| 1,300| 1,468| 25,018 74,000| 393,000, 158,600 
Lincoln...... 227, 910 | PES, leer coz 48, 977 229| 509,473| 556, 300/11, 011, 900 37, 991, 600 
Lyon......... 15, 536 4^ 1016]. 12, POW ss cz. awe oct s vomere ra esegue naues ides | EEN 

ineral...... 1, 119|....... 2 66 7| 2,085 100 46,900 .......... 
Nye.......... 1, 204|....... 720| 1,115 13 36 308 100 4, 500 3, 400 
Pershing..... 174,693|..... 5,420! 21, 680 1 80 AA seat IEA 
SOY AM 166, 412 134| 11,586| 176, 743 1 4 126|.......... 100.25 2: us 

asnoe......|  34b501l|l.......] 4i X 2dl........1..-.--..I.-------]1.--------.]------.-..]2-..-----.- 
White Pine. . 6, 165, 332 00. LL 162, 506| 36,816| 144, 417/85, 948, 200| 173,600 5, 200 


Total: 1948./7,055, 756| 13, 257| 53,849| 387, 174| 213,789| 43,948| 701, 109 86, 482, 300/12, 271, 000 38, 286, 900 
1947 . |6, 386, 736; 13,084| 30,462; 152, 414| 220, 924| 45,920) 595, 629 Ke 099, 200| 7, 319, 800 > 926, 900 


BY CLASSES OF CONCENTRATES 


IR a e Al ess EEN, A emen dise aem 440| 2,526} 2,965 12,900]  2,400|.......- E 
Dry sllver...-1.. docile RR ee KEE AS GE 
Teepe Soe Rew EE, AA AA, MEA 162 502} 36, 939| 138, 000,85, COO MAA EHE 

PR PA A A E 14, 241 3, 109| 383, 764 413, 600,10, E 1, 762, 600 
Ale AAA A A A AA 35, 435 1, 228 149, 158 145, 100 4, 000 36, 319. 000 


Zinelead...... |... ceo nose rone ces GEES 1, 169 143| 27,052 16, 600 ToL 700; 203,300 


E EE] PE E VE 701, 109/86, 482, 300112, 271, 000/33, 256, 900 
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Gross metal content of concentrates produced from ores mined in Nevada in 1948, 
by classes of concentrates 


Concen- Gross metal content 
trates 
Class of concentrates produced 
(short Gold (fine | Silver (fine | Copper Lead Zinc 
tons) ounces) ounces) (pounds) | (pounds) | (pounds) 
Dry golåd.......--------------- 440 2, 526 2, 965 12, 790 3,575 |....-------- 
Dry silver...................- 2 3 170 1 jn WW EE 
Popper GE 162, 502 36, 939 138, 000 | 86, 988, 521 |_........_..|...........- 
A A eu A QE 14, 241 3, 109 383, 764 423, 686 | 10, 724, 480 2, 164, 669 
/A vr e See 35, 435 1, 149, 158 151, 474 1,059, 249 | 37,062, 484 
Zinelead. 1, 169 143 , 052 19, 632 282, 999 
Total: 1948............. 213, 789 43, 048 701, 109 | 87, 596, 104 | 12, 562, 261 | 39, 510, 152 
WAT eege k 45, 920 595, 629 | 94,377,319 | 7,677,868 | 31,793, 186 


Gross metal content of Nevada crude ore and old tailings shipped to smelters in 
1948, by classes of material 


Material treated Gross metal content 


Class of material Silver 


(fine (fine 
tons) ounces)| ounces) 


Dry and siliceous gold......... 
Dry and siliceous gold-silver. . 
Dry and siliceous silver. ...... 


ee ee eege el & | | S Vw | || 3(— .wv,.vvv | 3 was, WSF Jee e ss ees 
-- 9 gg eme e o ep e e e e a ep e e ee enee esgel “AW TI. e e ee oe e 


mes EE E El ss o | d 


-—— ——" "b om mom 


1 Includes 2,079,218 pounds of copper from precipitates. 
? Includes 2,671,498 pounds of copper from precipitates. 
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Mine production of metals from Nevada crude ore and old tailings shipped to 
smelters in 1948, in terms of recovered metals 


Material treated 


Gold Silver 
Copper Lead Zine 
Old (fine (fine 
an tailings | ounces)| ounces) (pounds) (pounds) | (pounds) 
(short 


BY COUNTIES 


Ohurchill..................... 45 |........ 1 1,782 AAA 1,900 |.......... 
e TOM ET ARCRNES 3, 373 |........ 87 16, 142 89, 400 | 1,001, 700 820, 400 
AO AA „631 RU BEER 456 | 151,225 79, 700 | 1,750, 900 gs, 300 
Esmeralda.................... 861 244 62 14, 691 4, 700 238, 500 25, 90) 
Eureka... -0-0-2-0 4,950 |........ 71 38, 11, 600 552, 700 66, oui 
Humboldt. ................... 211 EAS, 28 3 7, 800 12, 600 BE 
TEE 4, 348 |........ 762 17, 045 181, 600 , 500 |... 
Lincoln. conciso nosotras 20, 269 |........ 809 | 335, 421, 700 | 1,410, 900 576, 100 
TiVO aaa I5 [ostnc E 12 30, 900 BE DEN 
Spada setae pur EE 1,776 | 1,005 597 21, 400 4, 900 800 |.......... 
A aaa 2, 727 28 589 58, 799 3, 000 127, 700 4, 200 
Perabhlng 000000mM 125 56 6 400 800 6, +00 
BlOley A A MA 1 e NEE ENEE 
White Pine. .................. 55, 685 61 | 2,088 41, 823 1 8, 216, 000 , 718, 000 696, 200 
Total: 1948. ............. 102, 204 | 1,394 | 5,557 | 700,274 14,001,700 | 7,283,000 | 2, 289, 100 
1947.............- ,007 | 3,748 | 5,080 | 626, 799 37,106, 800 | 7,002, 200 | 3, 013, 100 
BY CLASSES OF MATERIAL 

Dry and siliceous gold......... 5, IBT | sess 2, 344 4, 029 100 1,000 |.......... 
Dry and siliceous gold-silver...| 4,610 |........ L 210 96, 829 9, 000 39, 500 |.......... 
Dry and siliceous silver....... 18, 818 939 452 | 342,060 417, 500 | 1,018, 900 509, $00 
[04107 RS US 44, 174 |........ 573 4, 750 1 3, 424, 100 200 AA 
Stud NOSTROS ,94 455 894 | 229,140 9,500 | 5,322, 500 164, 500 

Lead-copper................... 102.1: ss 1 1, 053 8, 100 52, 
Ké TEE .. WURR 3 5 300 14, 900 600 
Zinc-lead...................... 3,983 |........ 80 21, 848 49, 100 833, 400 | 1. 010, 200 
Total 1948. e, 102,204 | 1,394 | 5,557 | 700,274 14,001, 700 | 7,283,000 | 2, 2S9, 100 


1 Includes 2,055,200 pounds of copper from precipitates. 
3 Includes 2,607,400 pounds of copper from precipitates. 


REVIEW BY COUNTIES AND DISTRICTS 
CHURCHILL COUNTY 


Broken Hills District.— The Broken Hills Mining € Milling Co., 
incorporated May 23, 1948 (formerly Broken Hills Mine), developed 
the Broken Hills mine during 1948; 43 tons of silver ore shipped to a 
smelter yielded 1,759 ounces of silver and 1,900 pounds of lead. 

Sand Springs District.—Summit King Mines, Ltd. (second-largest 
producer of silver in Nevada in 1948) worked the Summit King Group 
during 10 months of the year; 2,633 ounces of gold and 163,313 
ounces of silver was recovered from 11,763 tons of ore cyanided at 
the company 60-ton mill. 
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CLARK COUNTY 


Searchlight District.—The Desert Milling Co. recovered 380 ounces 
of gold and 870 ounces of silver from 13,000 tons of old tailings and 
dump material cyanided at the Quartette mine 100-ton mill from 
January 1 to June 20 and from October 10 through December 31, 1948. 
Morse & Graves, operating the Valley mine during 1948, shipped con- 
ee containing a substantial amount of gold and some silver to a 
smelter. 

Yellow Pine District.—J. W. Stewart worked the Anchor mine 
throughout 1948 and shipped 478 tons of lead ore containing 3 ounces 
of gold, 1,679 ounces of sılver, 900 pounds of copper, 325,900 pounds 
of lead, and 38,700 pounds of zinc to a smelter. R.K. Hamilton and 
L. F. Jacobson worked the Yellow Pine mine in 1948. Zinc-lead 
concentrate and zinc-lead ore containing some gold, silver, and copper 
were shipped to a smelter. 


ELKO COUNTY 


Cope (Mountain City) District.—Knowles Bros. operated the Pro- 
tection mine throughout 1948 and shipped 1,107 tons of gold-silver ore 
containing 412 ounces of gold, 44,776 ounces of silver, 1,600 pounds 
of copper, and 11,800 pounds of lead to a smelter. 

Delano District.—Lead ore was shipped to smelters during 1948 by 
e nus & Hullinger (Cleveland mine) and Lee H. Bayliss (Delno 
mine). 

Merrimac District.—Rip Van Winkle Consolidated Mining Co. 
operated the Rip Van Winkle mine throughout 1948; 484 tons of zinc- 
lead ore shipped to a concentrator-smelter yielded 3 ounces of gold, 
4,944 ounces of silver, 43,400 pounds of lead, and 41,400 pounds of 
zinc. 

Railroad District.—Gregory Bros. & R. A. Kinne, lessees, developing 
the Sweepstakes mine from January 1 to November 10, 1948, shipped 
to smelters 131 tons of copper and lead ores together containing 1 
ounce of gold, 1,067 ounces of silver, 11,900 pounds of copper, and 
4,900 pounds of lead. 

Spruce Mountain District.—Nevada Monarch Consolidated Mines 
Corp. completed 3,572 feet of diamond drilling at its claims during 
1948; lessees (Cleghorn & Boundy, E. C. Gibson, and M. Woodward) 
shipped lead ore from the Monarch and Black Forest mines and silver 
ore from the Spruce Standard mine to smelters for treatment. 

Van Duzer District.—The M. P. M. Mining Co. operated a Diesel 
dragline and Judson-Pacific washing plant on Van Duzer Creek and 
Cobb Creek from January 1 to November 6, 1948; 60,000 cubic yards 
of gravel washed yielded 548 ounces of gold and 132 ounces of silver. 


ESMERALDA COUNTY 


Divide (Gold Mountain) District.—Lessees working the Tonopah 
Divide mine during 1948 shipped gold ore to smelters. 

Goldfield District.—The Deep Mines Operation continued develop- 
ment of the Florence, White Rock, and Laguna mines (the latter owned 
by Goldfield Consolidated Mines Co.) and constructed a 100-ton flo- 
tation and cyanidation plant during 1948. 
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Lone Mountain District.—Wells & Fabbi and Stewart € Leid oper- 
ated the Sally Louise, Gossin Prince, and Nevada Silver claims during 
1948; 198 tons of lead and zinc-lead ores shipped to various smelters 
yielded 3 ounces of gold, 1,467 ounces of silver, 1,900 pounds of copper, 
41,300 pounds of lead, and 3,200 pounds of zinc. 

Montezuma District. —E. S. Perry, working the Bullion and Benton 
claims from June 15 to October 15, 1948, shipped silver, lead, and 
zinc-lead ores totaling 176 tons to smelters; 8 ounces of gold, 3,439 
ounces of silver, 300 pounds of copper, 22,000 pounds of lead, and 
11,800 pounds of zinc were recovered. 


EUREKA COUNTY 


Cortez District.—The Cortez Lease Co. operated the Queen (Cortez) 
mine during 6 months of 1948, shipping 640 tons of silver ore contain- 
ing 19 ounces of gold, 22,838 ounces of silver, 1,700 pounds of copper, 
and 26,700 pounds of lead to a smelter. 

Di&mond District.—Lowell Thompson shipped a substantial quan- 
tity of lead ore containing some silver, copper, and zinc to smelters 
during 1948. Steel Galena Mine operated the Steel Galena mine 
throughout 1948; lead ore yielding some silver and copper was shipped 
to a smelter. 

Eureka District.—The Lone Mountain Lease operated the Mountain 
View, the No. 1, and No. 2 claims from October 1 to December 31, 
1948; 91 tons of zinc ore shipped to & smelter yielded 9 ounces of 
silver, 8,200 pounds of lead, and 37,500 pounds of zinc. 


HUMBOLDT COUNTY 


Awakening District.—The Austin Bros. Gold Mining Co. and its 
successor, the Red Ledge Mining Co., treated & substantial tonnage 
of gold ore from the Jumbo (Austin) open-pit mine by amalgamation 
during 1948. 

Potosi District.—Getchell Mine, Inc. (fourth largest producer of 
gold in Nevada in 1948), operated its mill during the year principally 
as an experimental plant to work out a carbon cyanidation process; 
doré bullion and carbon concentrates produced from Getchell mine 
and Pinson & Ogee open-pit lease gold ores yielded & substantial 
quantity of gold and some silver. 


LANDER COUNTY 


Battle Mountain District.—The Copper Canyon Mining Co. opened 
for production the Hornfels ore body of the Copper Canyon mine in 
August 1948 after an extensive development program, treating 11,621 
tons of silver ore (including development ore) in the company 350-ton 
revamped flotation mill; 737 tons of zinc-lead concentrate containing 
135 ounces of gold, 22,949 ounces of silver, 14,500 pounds of copper, 
389,600 pounds of lead, and 157,500 pounds of zinc was shipped to a 
smelter. From January to March 1948 ores from company leases 
and other neighboring mines were treated experimentally on a custom 
basis at the mill. Lessees worked the Copper Canyon Mining Co. 
Copper Basin property during 1948, shipping gold and copper ores to 

18 company concentrating mill and copper, gold, and gold-silver ores 
directly to a smelter for treatment. The Natomas Co. (largest pro- 
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ducer of placer gold in Nevada in 1948) operated a dragline dredge at 
Greenan Placers from January 1 to September 28, 1948; 602,833 cubic 
ee of gravel treated yielded 6,376 ounces of gold and 940 ounces of 
silver. 

Bullion District. —The Consolidated Goldacres Co. and'its successor, 
the London Extension Mining Co., operated the Goldacres mine dur- 
ing 1948. Gold ore was treated in the company 300-ton cyanide 

ant. 

S New Pass District.—The Reorganized Silver King Mining Co. 
operated the New Pass and Thomas W. mines during 1948. Gold 
and some silver were recovered from gold ore amalgamated at the 
company mill and from gold ore and gold concentrate shipped to 
smelters. 

LINCOLN COUNTY 


Comet District.—Comet Mines, Inc., operated the Comet mine 
(fourth-largest producer of zinc in Nevada) throughout 1948 and 
shipped zinc-lead ore (4,960 tons containing 114 ounces of gold, 
27,282 ounces of silver, 29,700 pounds of copper, 155,500 pounds of 
lead, and 821,100 pounds of zinc) to the Combined Metals Reduction 
Co. mill at Pioche for treatment. 

Groom District.—Dan Sheahan, lessee, operated the Groom mine 
throughout 1948. Lead ore and lead concentrate containing some 
gold, silver, and copper were shipped to & smelter for treatment. 

Jack Rabbit District.—The Bristol Silver Mines Co. worked the 
Bristol mine the entire year, shipping silver ore containing some gold 
and substantial quantities of copper, lead, and zinc to & smelter. 

Pioche District. —The Combined Metals Reduction Co. operated its 
1,500-ton flotation mill on company and custom ore throughout 1948. 
Company zinc-lead and zinc ores were derived from the Abe Lincoln 

oup, the Pioche 802 mine, and the Pan American, Pioche, and Wen- 
ock Free leases. Custom zinc and zinc-lead ores came principally from 
the Ely Valley Mine Ely Valley mine and the Prince Consolidated 
Mining Co. Prince mine (respectively second- and third-largest pro- 
ducers of zinc in Nevada in 1948). The mill products were lead and 
zinc concentrates, which were shipped to smelters. In addition, the 
Prince Consolidated Mining Co. shipped substantial tonnages of 
silver ore and lead ore for direct smelting. 'The Salt Lake-Pioche 
Mining Co. shipped silver ore from the Apex mine and lead ore from 
the Financier mine to smelters during 1948. 


LYON COUNTY 


Silver City District. —W. M. Donovan operated his custom cyanide 
mill in Silver City during 1948 on ores from his own open-pit mines— 
the Silver Hill and the Hartford (Storey County) and from a number 
of small neighboring properties. The Dayton Consolidated Mines 
Co. and lessees wood. the Dayton, Wedge, and Oest open-pit mines 
during the year; ore was treated at the company mill in Storey County. 
A number of small mines in the district were active during 1948. 


MINERAL COUNTY 


Columbus (Candelaria) District. —G. A. Peterson operated the New 
Potosi mine throughout 1948 and shipped 1,054 tons of lead ore con- 
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taining 488 ounces of gold, 10,907 ounces of silver, 400 pounds of 
copper, and 202,500 pounds of lead to & smelter. 

Silver Star District.—F. Williams and J. Cantwell operated the 
Mindoro group throughout 1948; 165 tons of gold-silver ore shipped 
to & custom cyanide mill yielded 52 ounces of gold and 725 ounces 
of silver. 

NYE COUNTY 


Bruner District.—Erwin & Chisholm operated the Golden Eagle 
group from March 15 to December 31, 1948; 147 tons of gold ore 
SE at a custom mill yielded 177 ounces of gold and 454 ounces 
of silver. 

Mammoth District.—Obie LeFavor shipped lead ore containing some 

old, silver, and copper to a smelter from the San Rafael mine on 
SECH Mountain during the year. 

Manhattan District.—C. H. Fehn and R. E. Johnson, operating a 
power shovel and stationary washing plant in Manhattan Gulch in 
1948, recovered 170 ounces of gold and 60 ounces of silver from 4,000 
cubic yards of gravel washed. 

Tonopah District.—The Tonopah Mining Co. of Nevada and lessees 
operated the Mizpah and Valley View mines during 11 months of 1948, 
shipping gold-silver ore to a smelter. 

Troy District.—The Old English Gold Corp. worked the Old English 
mine throughout 1948; 500 tons of gold ore amalgamated yielded 180 
ounces of gold and 25 ounces of silver. In addition, gold ore (18 tons 
containing 12 ounces of gold and 15 ounces of silver) and concentrate 
(5 tons containing 36 ounces of gold &nd 47 ounces of silver) were 
shipped to smelters. 


PERSHING COUNTY 


Echo (Rye Patch) District.—The Standard Cyaniding Co. treated 
ore from its Standard (Lally) open-pit mine in the company 600-ton 
cyanide plant throughout 1948, recovering substantial quantities of 
gold and silver. 

Rochester District.—The Southwest Dredging Co. operated two 
dragline excavators, two power shovels, and & dryland washing plant 
rig een Valley Placers from October 1, to December 31, 1948; 
42,000 cubic yards of gravel washed yielded 221 ounces of gold and 
59 ounces of silver. 


STOREY COUNTY 


Comstock District.—The Consolidated Chollar Gould & Savage 
Mining Co. worked the Overman open-pit mine throughout 1948 
treating 147,210 tons of gold-silver ore (containing 8,938 ounces of 
gold and 146,647 ounces of silver) in the company 500-ton cyanide 
plant. In addition, a small quantity of concentrate was shipped 
to a smelter. Dayton Consolidated Mines Co. operated its cyanide 
plant and flotation mill from August 1 to December 31, 1948, on 
custom ores from nearby mines, in addition to treating ore from the 
company Keystone open pl mine and the Dayton, Wedge, and Oest 
mines in Lyon County. . M. Donovan worked the Hartford and 
Silver Hill open-pit mines during 1948 and treated the ore by cya- 
nidation in his mill at Silver City. 
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WASHOE COUNTY 


White Horse (Olinghouse) District.—Emile Cabanne, lessee, oper- 
ated the Hutchinson mine throughout 1948; 30 tons of ore amalga- 
mated yielded 55 ounces of gold and 20 ounces of silver. 


WHITE PINE COUNTY 


Aurum (Silver Mountain) District.—The Grand Deposit Mining Co. 
operated the Grand Deposit mine throughout 1948 and shipped 268 
tons of lead ore containing 3 ounces of gold, 646 ounces of silver, 
1,600 pounds of copper, 76,200 pounds of lead, and 18,800 pounds of 
zinc to smelters. 

Osceola District.—The Gilded Age Mining Co. shipped from the 
Gilded Age mine 2,802 tons of gold ore containing 1,264 ounces of 
gold and 686 ounces of silver to a smelter during 1948. 

Robinson (Ely) District.—The Kennecott Copper Corp. (Nevada 
Mines Division) operated the Ruth and Copper Flat pit throughout 
the year and worked the Ruth underground mine from January to 
August 1948. The ore from these mines and the copper ore produced 
by the Consolidated Coppermines Corp. was treated at Kennecott's 
McGill flotation concentrator and copper smelter. Kennecott was 
the leading producer of copper and gold in the State. The Consoli- 
dated Coppermines Corp., second-largest copper and third-largest 
gold producer in Nevada in 1948, worked the Coppermines group 
throughout 1948. In addition to the copper ore produced, substantial 
quantities of lead ore and zinc ore were shipped to smelters by lessees. 

Ward District.—M. A. Crafts, operating the Ward mine from 
April 10, to December 1, 1948, shipped 1,111 tons of lead ore contain- 
ing 8 ounces of gold, 2,764 ounces of silver, 2,800 pounds of copper, 
215,600 pounds of lead, and 21,100 pounds of zinc to a smelter. Fred 
Farnsworth shipped a substantial quantity of lead ore containing 
some gold, silver, and copper to a smelter during the year from the 
Farnsworth property. 

White Pine District.—P. C. Fraser, working the Seligman Lead-Zinc 
mine from June through December 1948, shipped zinc-lead and lead 
ores (143 tons containing 2 ounces of gold, 606 ounces of silver, 800 
pounds of copper, 33,400 pounds of lead, and 5,500 pounds of zinc) 
to & concentrator-smelter for treatment. Nevada Sunshine Silvet 
Mines, Inc., shipped zinc-lead, lead-copper, and copper ores to smelters 
from the Grand Prize mine during 1948. 


New Mexico 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By A. J. MARTIN 


GENERAL SUMMARY 


ETAL mining in New Mexico in 1948 was featured by increases 
M in production of copper and lead and further advances in base- 
metal prices, which together raised the total value of the State 
output of gold, silver, copper, lead, and zinc to a new record high of 
$46,799,576. The previous high was $38,374,269 in 1947. Zinc 
pa decreased 6 percent ın quantity but rose slightly in value 
ecause Of the advance in the metal price. The output of gold and 
silver—nearly all a byproduct of the mining of base metals—varied 
little from 1947 and represented only 1 percent of the total value 
of the five metals. As usual, the Central district, Grant County, 
produced most of the State output of copper, lead, and zinc and also 
considerable silver. The Magdalena zinc-lead-silver district, the 
Lordsburg copper-silver-gold-lead district, and the Burro Mountain 
copper district were important producers. Other districts together 
contributed a small part of the State total output of the five metals. 
All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 
The value of the metal production herein reported has been calcu- 
lated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1944-48 


Yir Gold ! (per | Silver 1 (per Coppe * | Lead ? (per | Zinc? (per 
fine ounce) | fine ounce) p pound) pound) 
pound) 
WEE $35 $0. 7114- $0. 135 $0. 080 $0. 114 
¡A A AA 35 .7114- . 135 . 086 . 115 
AD ee 35 . 808 162 109 122 
or PR MENS O Ui Moura 35 . 905 210 144 121 
DUAR NP MP E 35 . 905+ 217 179 1 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67+($20.671835) per fine ounce. 

2 Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 
1947: $0.905; 1948: $0.9050505. 

! Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price includes 
bonus payments by Office of Metals Reserve for overquota production. 
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FIGURE 1.—Value of mine production of copper and zinc and total value of gold, silver, copper, lead, and 
ae New Mexico, 1870-1948. The value of gold, silver, and lead produced annually has been relatively 
sm . 


Mine production of gold, silver, copper, lead, and zinc in New Mexico, by months, 
in 1948, in terms of recovered metals 


Copper Lead Zine 

Month (short tons) |(short tons) (short tons) 
EE EE 6, 331 524 3, 306 
Febrüulry EE 5, 953 499 3, 274 
EC EE 6, 100 605 3, 425 
OT A A ssec die espe 6, 391 616 3, 573 
E 6, 449 603 3, 220 
PUNO 1 ll dol f soc tue pu E ee oes DUE 7, 227 638 3, 36 
VEER APER Calne PROC 0, 172 676 3, 155 
AUPUSL 2nd bates le sad 5, 992 734 3, x2 
Septem A 6, 070 684 3, S80 
October. -a.oa 5, 908 693 3, 716 
NOVO DO ica ia 6, 260 685 3,742 
o A eieiei Sones ect 47, 615 5, 831 696 3,5% 


537, 674 
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FIGURE 2.—Mine production of copper, lead, and zinc in New Mexico, by montbs, 1945-48, in terms of 
recovered metals. 
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The following table shows the number of mines in New Mexico 
producing gold, silver, copper, lead, and zinc and their annual out- 
put of ore and metals from 1944 to 1948, as well as the total produc- 
tion from 1848 to 1948. The report of this series for 1929 (chapter 
of Mineral Resources of the United States, 1929, pt. 1, pp. 729-759) 
gives the yearly production of each important metal-producing dis- 
trict in New Mexico from 1904 to 1929, inclusive. Subsequent 
records, year by year, may be found in annual issues of Mineral 
Resources and Minerals Yearbook. 


Mine production of gold, silver, copper, lead, and zinc in New Mexico, 1944-48, 
and total, 1848-1948, in terms of recovered metals 


Mines producing Gold (lode and placer) | Silver (lode and placer) 
Year Ore (short |——————À——————|—————————— 

Lode Placer Wen Fine Value Fino Value 

ounces ounces 

1944..........--.. 55 3 7, 943, 846 6, 918 $242, 130 535, 275 $380, 640 
Kr E eee ees 46 4 6, 843, 327 5, 604 196, 140 465, 127 330, 757 
1946.............. 50 4 6, 594, 890 4, 009 140, 315 338, 000 , 104 
Y AEDE E 82 3 7, 352, 945 3, 146 110, 110 515, 833 466, 829 
1948 ooo. 91 2 7, 733, 163 3, 414 119, 490 537, 074 486, 622 
ZEL a EEÓ————Ó—Á—d———À——MÓ—Á—Ó—Ó———PrÓ——ÀÓ———— LE 
1848-1948... | E o 2, 189, 395 | 49, 963, 018 | 68, 808, 238 | 53, 898, 649 

Copper Lead ; Zinc od 

a ODER HERE o 
Year value 
Short tons Value Short tons Value Short tons Value 

E PETE 69, 730 |$18, 827, 100 7, 265 | $1,162, 400 50, 727 |$11, 565, 756 | $32, 178, 026 
1945... ..... 56, 571 | 15, 274, 170 7, 662 1, 317, 864 40, 295 9, 267, 850 26, 386, 781 
ina llas 50, 191 | 16, 261, 884 4, 899 1, 067, 982 36, 103 8, 809, 132 26, 552, 417 
E TA E 60, 205 | 25, 286, 100 6, 383 1, 838, 304 44, 103 | 10, 672, 926 38, 374, 269 
18 le 74,687 | 32, 414, 158 7,653 2, 739, 774 41,502 | 11, 039, 532 46, 799, 576 
A ——_— EE o o EE LE es, LEE eee 
1848-1948. 1, 485, 091 ba 128, 975 | 288, 877 | 33, 133, 977 930, 545 |147, 740,650 | 740, 865, 269 


! Figure not available. 


Gold and silver produced at placer mines in New Mexico, 1944—48, in terms of 
recovered metals 
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Gold.—Of the 3,414 fine ounces of gold produced in New Mexico in 
1948, only 6 percent was recovered from straight gold and silver ores 
and placer gravel. Copper ore yielded 59 percent of the total gold, 
zinc ore 25 percent, and lead and zinc-lead ores 10 percent. The 
Atwood mine in Hidalgo County was the only producer of more than 
1,000 ounces of gold in the State. 

Silver.—The output of silver in New Mexico in 1948—537,674 fine 
ounces—came largely from base-metal mines. Zinc and zinc-lead 
ores yielded 63 percent and copper ore 31 percent of the State total 
silver. The principal producers of silver were the Atwood mine in 
Hidalgo County, the Ground Hog and Bayard in Grant County, 
and the Waldo in Socorro County. 

Copper.—The increase in copper production in New Mexico from 
60,205 tons in 1947 to 74,687 tons in 1948 was due mainly to expanded 
mining and dump leaching operations at the Chino open-pit mine of 
the Kennecott Copper Corp. in Grant County. This property was 
much the largest producer in the State. Other important producers, 
in order of output, were the Bonney-Miser's Chest group in Hidalgo 
County, the leaching operation of the Phelps Dodge Corp. at its 
Burro Mountain mine at Tyrone, Grant County, and the Atwood 
mine in Hidalgo County. The foregoing four mines produced 99 
percent of the State total production of copper in 1948. 

Lead.—Most of the New Mexico output of lead in 1948 was re- 
covered from zinc and zinc-lead ores mined in the Central and Magda- 
lena districts. The high price of lead stimulated small-scale mining 
of scattered lead deposits that had not been commercial at prices 
prevailing in previous years. The quantity of lead ore mined (12,671 
tons) was slightly larger than in 1947, but the average grade of the 
ore was lower, and lead ore yielded only 7 percent of the State total 
lead ue compared with 13 percent in 1947. "The principal pro- 
ducers of lead, in order of output, were the Bayard ind Ground Hog 
Eroupe in the Central district and the Kelly group (including Lynch- 

urg mine) and Waldo mine in the Magdalena district. 

Zinc.—Zinc production in New Mexico in 1948 did not pace the 
rise in copper and lead. Output from the Central district, which 
produced 85 percent of the State total zinc, decreased 8 percent from 
1947. "The decline in output was due, in part, to utilization in 1948 of 
considerable labor and equipment in developing deep zinc-lead ore 
bodies found in the district in recent years. In addition the Pewabic 
mine, closed August 12, 1947, was not reopened until July 31, 1948. 
Production in the Magdalena district, which contributed 12 percent 
of the State total zinc, decreased slightly from 1947. The State 
output of recoverable zinc was 41,502 tons compared with 44,103 
tons in 1947. "The five leading zinc producers, in order of output, 
were: American Smelting & Refining Co. Ground Hogunit, Kenne- 
cott Copper Corp. Oswaldo mine, United States Smelting, Refining 
& Mining Co. Bayard group, Empire Zinc Co. Hanover mine unit, 
&nd Peru Mining Co. (and subsidiary) Pewabic and Kearney mines. 


NEW MEXICO—GOLD, SILVER, COPPER, LEAD, AND ZINC 1569 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in New Mexico, by counties, 
in 1948, in terms of recovered metals 


Mines producing | Gold (lode and placer), Silver (lode and placer) 


SEH Fi Fin 
ne e 
Lode Placer ances Value Bees Value 

Dona Ans (d E 2 $70 1, 548 $1, 401 

TANG A EE 2A | EEN 1, 490 52, 150 249, 047 
Hidaleo 202020 -0aMMMMMnMMMnMM 20 EE 1, 700 59, 500 178, 853 161, 871 

Lincoln.....................--.....- 1 1 1 35 854 
TUD a Di e 10 A 2 70 958 867 
Otero A EE a AAA MA An 72 65 

Bandoval.......................-... bliss 9 315 451 
Santa Fe ......................... 8 1 43 1, 505 1, 139 1, 031 
BER A ee KN EEN 13 4 7, 689 6, 959 
e d APA A das IM EE 154 5, 390 97, 061 87, 845 

Valencia...................-- cs. > e AA A EH 2 
Total: 192: MET OMNEM MEOS 91 2 3, E 119, 490 537, 674 486, 822 

1947 A 


Total: ap rez 74, 687 | 32, 414, 158 7,653 | 2,739,774 41, 502 | 11,039, 532 | 46, 799, 576 
1 


947....... 60, 205 | 25, 286, 100 6, 383 , 838, 304 44, 103 | 10,672, 926 | 38, 374, 269 


MINING INDUSTRY 


The bulk of the ore mined in New Mexico in 1948 was copper ore 
produced at & daily rate of 20,000 to 22,500 tons from the Chino 
open-pit mine in the Central district. None of the underground metal 
mines averaged more than 400 to 500 tons of ore daily. During the 
year good progress was made in developing several zinc-lead deposits 
in the Central district at greater depth. Shafts sunk by the individual 
companies are described briefly, along with other operating details, 
in the following Review by Counties and Districts. The high price 
of lead stimulated activity in districts containing lead deposits. "The 
districts producing chiefly gold or gold and silver generally remained 
idle. The Bureau of Mines continued its exploratory drilling, field 
examinations, and metallurgical tests on ores of copper, lead, and 
Zinc. Certain data on drilling were published.! 


! Mullen, Donald H., and Storms, Walter R., Copper Flat Zinc Deposit, Central Mining District, Grant 
County, N. Mex.: Bureau of Mines Rept. of Investigations 4228, 1948, 9 pp. 

Soulé, John H., West Pinos Altos Zinc-Lead Deposits, Grant County, . Mex.: Bureau of Mines Rept. 
of Investigations 4237, 1948, 10 pp. 
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ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore sold or treated in New Mexico in 1948, with content in terms of recovered 


metals 
Mines Gold Silver 
.| Ore (short Copper Lead Zine 
Source : dou tons) Rus Ms (pounds) (pounds) | (pounds) 
Dry gold ore. ............... b 662 185 1,757 2, 000 3,351 2, 000 
Dry gold-silver ore.......... 4 33 18 726 71 - roris ass 
Dry silver ore............... 7 735 6 12, 201 4, 434 4,481 |........... 
16 1,430 | 209 | 14,684 6, 505 | 7,875 | 2, 000 
Copper ore --0a 8 | 7,139, 147 1, 998 166, 018 |1147, 952, 805 76, 645 | PNEU 
Lead ore. ..................- 39 12, 671 48 15, 396 33, 088 1, 124, 130 25, 650 
Lead-copper ore............. 1 103 |........ 236 5, 823 17,482 |........... 
AAN ooann 8 454, 891 861 201, 259 1,064, 530 | 7,560,869 ` 70, 705, 551 
Zinc-lead ore 19 124, 921 289 140, 079 311,240 | 6,518, 999 | 12, 2U 799 
75 | 7,731,733 | 3,196 | 522, 988 ¡!149, 367, 495 | 15, 298, 125 ! 83, 002, (00 
Total lode mines...... 291 | 7,733,163 | 3,405 | 537,672 |1149, 374, 000 | 15, 306, 000 | 83, 004, 000 
PIGCOPS A eec E ene VA EMEN 9 "p EIOS NIE NS lioe oe. 
Total: 1948............ 93 | 7, 733, 163 | 3,414 537,674 |1149, 374, 000 | 15, 306, 000 | $3. 004, 00 
194112. EEN 85 | 7,352,945 | 3,146 | 1 515, 833 |1120, 410, 000 | 12, 766, 000 | 88, 205, (00 


1 Silver and copper contained in precipitates recovered from mine water and leached dumps are include? 
with that in copper ore as follows: 1948, 38,037.430 pounds of copper; 1947, 55 ounces of silver and 30,500, -93 


pounds of copper. 
3 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 


METALLURGIC INDUSTRY 


Twelve flotation mills were operated in New Mexico all or part of 
1948. The largest mill was the 20,000- to 22,500-ton concentrator 
of the Kennecott Copper Corp. Chino Mines Division at Hurley, 
Grant County, which treated copper ore from the company open-pit 
mine at Santa Rita. "The other mill treating copper ore was the 500- 
ton Banner Mining Co. plant near Lordsburg, Hidalgo County. The 
10 flotation mills that treated zinc and lead ores had capacities 
em from 35 to 1,000 tons daily and averaged 321 tons. Of these 

ills, four are in Grant County, two in Socorro County, and one 
each in Hidalgo, Luna, Santa Fo, and Sierra Counties. A 25-ton 
amalgamation and gravity concentration mill was run a few months 
in Santa Fe County. 

Because, in the early days of mining, a large proportion of the ore 
was treated in straight amalgamation or amalgamation-cyanidation 
mills, reports of this series in Mineral Resources and Minerals Year- 
book from 1909 through 1947 contained tables showing ore treated 
in these mills separate from that treated in straight concentrating 
mills. As amalgamation and cyanidation mills now generally have 
concentrating equipment and many concentrating mills recover part 
of the gold by amalgamating high-grade jig concentrates, the dis- 
tinctive features of the two types of mills have largely disappeared. 
Therefore, beginning with 1948, a consolidated table showing produc- 
tion of metals from all mills has replaced the separate tables giving 
output by types of mills. 

The only smelter operating in the State was the Chino smelter of 
the Kennecott Copper Corp. at Hurley, which treats concentrates 
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and siliceous copper ore (used as a flux) from the Chino mill and mine 
and copper precipitates from company operations at Chino and at 
Ray, Ariz. The smelter produces fire-refined copper. Direct-smelt- 
ing ore and lead and copper concentrates from other New Mexico 
operations were shipped to smelters in Texas, Arizona, and Kansas. 
Zinc concentrates were shipped to smelters in Illinois, Montana, 
Pennsylvania, and Texas. 


Mine production of metals in New Mexico in 1948, by methods of recovery, in 
terms of recovered metals 


M Gold Silver Copper Lead Zinc 
Method of recovery (short (fine (fine (pounds) (pounds) | (pounds) 
ounces) ounoes) 
tons) 

Ore amalgamated............... 230 25 ¿E Neu NEUEM ONDE MOS RESET RR 
Sands cyanided................. 12 3 AAA VE NOUIS 
Concentrates smelted. .......... 329, 341 1, 718 389, 652 | 1 147, 334, 768 | 14,591, 603 | 83, 004, 000 
Ore smelted..................... 117,944 | 1,659] 147,915 | 2,039,232| — 714,307 |............ 
E GE 9 ad AA ARE EE 
Total: 1948... o lo. eee. 3, 414 537,674 | 1149, 374, 000 | 15, 30€, 000 | 83,004, 000 
y AA EE 3, 146 1 515, 833 | ! 120, 410, 000 | 12, 766, 000 | 88, 206, 000 


1 Silver and copper contained in precipitates recovered from mine water and leached dumps are included 
with that in copper concentrates as follows: 1948, 38,937,830 pounds of copper; 1947, 55 ounces of silver and 
30,306,293 pounds of copper. 


Mine production of metals from New Mexico ores milled in 1948, in terms of 
recovered metals 


Recovered in 
bullion 


Concentrates smelted and recovered metal 


Ore C 
on- 
treated cen- 


(short | Gola | Silver | trates | Gold | Silver Copper Lead Zinc 


tons) (fine (fine pro- (fino (fine 
ounces) | ounces) ee ounces) | ounces) (pounds) | (pounds) | (pounds) 
short 


tons) 


BY COUNTIES 


Dona Ana.......... O04 A AA 49 1 393 1, 197 12, 036 18, 000 
Gran A 7, 458, 231 9 100/305, 871 1, 353| 245, 352/1 144,534, 871| 8, 583, 898/72, 884, 000 
Hidalgo............. 46, S38 A AA 5, 374 217| 47,521 2, 647, 209 207, 300 322, 000 
Lincoln............. SIM osos ensibus 86|........ 603 6, 997 49, 552 16, 000 
A 2501. ee zc A x17] AA | 5.74 OSEE 32, 939| ......... 
Santa Fe............ 1, 338 19 5 91 16| 1,132 2, 000 58, 000 000 
Sierra..............- 120. ce siamet Ee , BI)... 
Socorro. ............ 107, 794 |... .L........ 17, 823 131| 94, 466 242, 341, 5, 640, 018, 9,726, 000 

Total: 1948. ._:7, 615, 219 28 105 329, 341 1, 718| 389, 652)! 147,334, 768/14, 591, 603,83, 004, 000 


1947. . j^ 213, 290 14 E 472)  1,090/! 341,887|! 118,401, 593,10, 895, 991,88, 206, 000 


BY CLASSES OF ORE TREATED 


Dry gold............ 335 25 8 9 36 575 559 3, 000 2, 000 
Dry gold-silver. . 12 3 Dil oui ACA AAA IA] VE xt i ctrca 
Copper............. UA at WEE 229, 354 525| 44, 582|! 145,948, On... 
Lead................ 9:630] see ere Ger 3 511 7 3,157 9, 534 508, 735 25. 650 
rA eT RESET 4^4, MOIE 77, 940 861| 201, 259 1, 064, 539| 7, 560, 869/70, 705, 551 
Zinc-lead........... 124, 021] rol sex 21, 527 289| 140, 079 311,240| 6, 518, 999/12, 270, 799 

Total: 1943. _ _|7, 615, 219 28 105 029 341|  1,718| 389, 652)! 147,334, 108 Hs 591, 603,83, 004, 000 


1 Silver and copper contained in precipitates recovered from mine water and leached dumps are included 
with that in copper concentrates as fcllows: 1948, 38,937,830 pounds of copper; 1947, 55 ounces of silver and 
30,306,293 pounds of copper. 
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Gross metal content of concentrates produced from ores mined in New Mexico 
in 1948, by classes of concentrates smelted 


Gross metal content 


Class of concentrates Gold 


i Copper Lead Zinc 
(fine (fine (pounds) | (pounds) | (pounds) 


Dry gold..................... EM 7 6 NAAA GE 
Copper- A ene dcos pem se cen ee i 6,276 | 137,355 | 1 148, 807, 667 7, 843 27, 734 
Le8d. 1 a ede mache 553 206, 675 432, 779 | 12, 511, 817 1, 518, 201 
Lead-copper...................... 7 214 42, 691 95,318 | 1,097,139 62. 333 
Dryiron?......2 29: -2-9-]. AMI [Lserz2ss 768 13,223. eere oz £O, 264 
SEENEN ere 437 | 113,307 968, 339 | 1,845, 427 | 91,370, 136 
Total: 1948. ................ 7,487 | 500,802 | ! 150, 318,069 | 15, 462. 226 | 93, 059, 368 

Är EE 6,831 |! 442, 183 | ! 126, 946, 432 | 11,587,832 | 99, 277, 453 


1 Silver and copper contained in precipitates recovered from mine water and leached dumps are included 
with that in copper concentrates as follows: 1948, 39,698,539; 1947, 66 ounces of silver and 31,289,919 pounds 


of Copper: 
2 From zinc and zinc-lead ores. 


Gross metal content of New Mexico crude ore shipped to smelters in 1948, by 
classes of ore 


Gross metal content 


Class of ore 
tons) GH ee Copper Lead Zine 
ounces) | ounces) (pounds) | (pounds) | (pounds) 

Dry GONG enciendes 327 124 1, 174 2, 882 366 A 
Dry gold-silver..................-.- 21 15 629 341 Mae 
Dry silver... cruda roca Ezio 6 12, 201 7,031 ¿A 
(07030) EEN 113, 726 1,516 122, 34 2, 651, 351 127,878 |............ 
ad EEN 3, 1 12, 239 , 87 Bro NODE 
Lead-copper........................ 103 oce 236 6, 324 18,2101... te 
Total: 1948. .................. 117, 944 1, 702 148, 823 2, 697, 801 794, 686 |............ 
q AA E EE 109, 655 2,054 | 174,867 | 2,407,260 | 2,095, 543 1, 921,73 


Mine production of metals from New Mexico crude ore shipped to smelters, by 
counties, in 1948, in terms of recovered metals 


Ore Gold Silver 
Copper Lead 
County (short (fine (fine 

tons) ounces) ounces) | (Pounds) | (pounds) 
Dona ADR... rado sión 108 1 1,155 803 19, 964 
(TAL A A 89, 640 128 3,595 | 1,105, 129 36, 102 

EA TT A A A Oui ee 24, 1, 483 131, 332 878, 701 146, 7 
Lincoln- A A ka äh BEE 251 3, 24, 443 
te A E eto c ees 246 2 TIO AAA 49, 061 
A A A ee 644 |............ 72 20, 000 38, 000 
Sandoval. dotan aia 9 9 A EA Ee 
e EE 72 13 7, 686 15, 937 136, 140 
kl EE 1, 460 2 2, 595 11, 659 263, 9582 
al: A A TU ane i eae 19 oscsoesuecee 2 4,000 |............ 
Total: 1048... cease a 117, 944 1,659 147,915 2, 039, 232 714. 397 
TARA O re 109, 655 2, 019 173,935 | 2,008, 407 1, 870, 009 
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REVIEW BY COUNTIES AND DISTRICTS 
DONA ANA COUNTY 


Organ District.—From June 1 through December 1948, J. H. Brown 
unwatered and equipped the Merrimac mine and shipped 104 tons of 
zinc-lead-silver ore to the Peru mill at Deming; he also shipped some 
surface clean-up material from the Stephenson-Bennett group, which 
was under development by E. J. Longyear and the Empire Zinc Co. 
until November 1. Some silver-lead ore mined in development was 
shipped to the El Paso smelter. Small lots of lead-silver ore were 
shipped from the Barahoni and Morning Star properties. 


GRANT COUNTY 


" 

Burro Mountain (Tyrone) District. —The leaching operations of the 
Phelps Dodge Corp. at the Burro Mountain mine continued to yield a 
substantial tonnage of copper. Water is percolated through sub- 
sided areas of former mine workings, and copper is precipitated from 
the return solutions in wooden precipitating tanks that can handle 
about 600 gallons per minute. The Malone Darhasana Mining Co. 
did development work on its properties from April through December 
and recovered some gold-silver bullion in an experimental cyanide 
leaching plant. Some gold ore was amalgamated at the Osmer mine. 

Central (Bayard, Fierro, Georgetown, Hanover, Santa Rita) 
District. —In 1948, as usual, the open-pit mining and dump-leaching 
operations of the Kennecott Copper Corp. Chino Mines Division at 
Santa Rita yielded the bulk of the State production of copper. The 
output increased materially over 1947. The company flotation mill 
at Hurley, with a rated daily capacity of 22,500 tons, was operated 
6 days a week at daily rates ranging from 20,000 to 22,500 tons. 
Molybdenite is recovered in the mill as a byproduct. The copper 
concentrates produced were smelted in the company smelter adjacent 
to the mill. The smelter also treated the precipitates derived from 
dump leaching and siliceous copper ore used in the converter as a flux. 
The copper Bullion contains minor quantities of gold and silver, 
which are not recovered from fire-refined copper, the normal product 
of the smelter; in 1948, however, some blister copper was shipped to an 
electrolytic refinery which recovered gold and silver. The company 
continued to operate its Oswaldo zinc mine, shipping the ore to the 
Empire Zinc Co. mill at Hanover. The mine was one of the major 
zinc producers in the State. Development in 1948 included 568 feet 
of drifts, 45 feet of raises, and 620 feet of sinking on a new 850-foot 
shaft. Total development at the end of the year (not including the 
new shaft) was a 475-foot vertical shaft, 7,768 feet of drifts, and 
595 feet of raises. 

The American Smelting & Refining Co. operated its Ground Hog 
zinc-lead mine group and the leased 400-ton Hanover (formerly Com- 
bination-Blackhawk) mill; the mill treated company ore from the 
Ground Hog, Ivanhoe, and Lucky Bill claims and custom ore from 
other mines in Grant and Santa Fe Counties. Development at the 
Ground Hog group in 1948 included 3,852 feet of drifts, 13,787 feet of 
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diamond drilling, and 1,729 feet of sinking on a new 2,000-foot four- 
compartment vertical shaft. The new shaft will tap additional ore 
bodies proved by diamond drilling. The present shaft is vertical 
to the 600-foot level and has a winze from there to the 1,800-foot level. 

The Bayard mine group of the United States Smelting, Refining € 
Mining Co. was a large producer of zinc and a substantial producer of 
lead and silver. The ore was treated in the company selective-flota- 
tion mill (capacity 25 tons an hour in 1948). Articles on the geolo 
and mining and milling practice at the Bayard property were pu 
lished.? Besides its mining operations, the company carried on exten- 
sive exploration and development work, which included sinking on the 
new 1,800-foot Princess shaft, the sixth shaft on the Bullfrog section 
of the property. 

The Empire Zinc Co. Hanover mine group, a large producer of zinc 
for many years, operated steadily throughout 1948. The ore was 
treated in the company mill, which also handled custom ore from the 
Kelly-Lynchburg group in Socorro County and the Oswaldo mine in 
Grant County. 


Mine production of gold, silver, copper, lead, and zinc in New Mexico, by counties 
and districts, in 1948, in terms of recovered metals 


Mines 
producing Ore sold Gold (fine ounces) 
County and district _ sor treated 
(short tons) 
Lode | Placer e Placer Total 
Dona Ana County: Organ.................. 4 |.......- 312 Pi EEN 2 
Grant County: 
Central EE 10 |........ 7, 52A, 708 1,202 1 32305: 1, 202 
RT e WEE ee 4, 093 E 6 
Pinos E BI PENNE 16, 519 T33 fassion 13 
Steeple Rock. .......................... | i EE 4 149 |... 149 
EEN 7 3 nm 2.050 |. nues Ee, WEE 
Telegraph os Seet ege Lo EE ar sane A EEN 
Hidalgo County: 
Leg deeg Se P EES 535 2 AN 2 
ar A A vae dedans A .. BOR o 78M owe 2 
THOPGS ONES oon x ca oes eS E xu SUE A 68, 481 1,683 |.......... 1, 683 
San SIIDOD rs es EEN 2, 096 dS EE 13 
Lincoln County: 
AAA AE EE l A A AA 1 1 
Red Cloud (Gallinas Mountains)....... RE A A EE 
Luna County: 
COOKS: PEAK luolwie we ene UR AE Y sen A A A 
Florida Mountains. .................... | AMD OE VS A es uate t A 
Tres Hermnanng. 00-00-000 : i vivos 07 ld. ess 1 
VictoriO. EE SÉ eet 119 Weenie ok 1 
Otero County: Boceramento ....------------ 2 inesse: 04 EE AA GE 
Sandoval County: Cochitt lo EE 9 A 9 
Santa Fe County: 
KEEN eebe ees 2h essc L 133 |' M Rut 9 
San Pedro (New Placers)............... 1 1 205 26 8 34 
Sierra County: 
(C hloflde..ecesvaeccas e esuREaERE EAD ELE due E AEE 248 Eé AAA 1 
o AA DEE Oo ec ete AAA EE 
O WEE EE WÉI EE 631 Bice 8 
Las Animas..........................--- 23 More 6 4 lior 4 
Pittsburg and Caballos Mountains. .... CA ONE 52 Ee AS VE 
Socorro County: 
Hansonberg. o Ov EN 6, DAT. WEE AA VE 
Magdalena. eerste dee E DE 102, 786 ELA 153 
Salinas Peak KEEN 381 A 1 
alencia Countg. nM See TON AAA AAA NUM 
Total New Mexico.................... 91 2| 7,733,163 3, 405 9 3, 414 


See footnotes at end of table. 


! Mining and Metallurgy, U. 8. Smelting Co. issue, vol. 29, No. 502, October 1948, pp. 559- 566. 
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Mine production of gold, silver, copper, lead and zinc in New Mexico, by counties 
and districts, in 1948, in terms of recovered metals—- Continued 


Copper Lead Zinc Total 
County and district (pounds) (pounds) (pounds) value 


Dona Ana County: Organ....| 1,548 |........ 1, 548 2, 000 32, 000 18, 000 $10, 027 

Grant County: 
Centtall.....ocurea rms 197, 056 |........ 197, 056 | ? 145, 568, 000 | 7,480,000 | 70, 279, 000 |42, 404, 699 
A a coco eg 17, 998 |........ 17, 998 4, 000 225, 000 208, 000 , 306 
Pinos Altos................ 30,573 12... 30, 573 61, 000 756, 000 2, 111, 000 401, 649 
Steeple Rock............... 1,735 [5a zs , 135 2, 000 3, 000 2, 000 8,022 
A A scccccuestces® 1,652 |........ 1, 652 5, 000 154, 000 284, 000 67, 918 
Telegraph.................. dé Jeer Oo A ee 2,000 erer 388 

Hidalgo County: 

AA eco ew 9,185 |........ 9, 185 4, 000 2,000 ME 9, 609 
kremont. -------0----- Dd E lala a 4,000 AI 834 
Lordsburg................. 165, 256 |........ 165, 256 3, 415, 000 158, 000 138, 000 996, 161 
San Simon... 2222 ee 4,359 |........ 4, 359 7, 000 190, 000 184, 000 64, 401 

Lincoln County: 
[OAPI A E A PO A A A 38 
Red Cloud (Gallinas 
Monntaios). 854 |........ 854 10, 000 74, 000 16, 000 18, 317 
Luna County: 
Cooks Peak................ B26: ME 226 dree 58,000 |............ 10, 077 
Florida Mountains......... béi EP e RE EG AA 69 
Tres Hermanas............ 273 | PA VAE GE 4,000 |...........- 998 
Eet bedeite 347 |.......- Hi ya AA 18:000 1. c conci 3,571 
Otero County: Sacramento. - T2 PO 72 20, 000 38,000 |............ 11, 207 
Sandoval County: Cochiti... 451 |........ Y 1551.52 2 50228 A EE 723 
Bante Fe County: 
Cerrillos ............-. 1126-1... 1, 126 2, 000 58, 000 38, 000 17, 204 
San Pedro (New Placers) - - 11 2 1S A PEREA PI 1, 202 
Sierra County: 
Chloride ----2---.-- 400 |........ 400 6, 000 30,000 |............ 7, 009 
Hermosg ..-.----.-..--- de ck U 12000 AA AS 218 
Kkingston. 1,218. egene 7, 213 9, 000 107,000 |............ 27, 914 
Las Animas................ 65 Liebe Geseis AAN A DEE 199 
Pittsburg and Caballos 
Mountains. -...--.---20-- 10 AA, 10 uc sc cad 7,000 |... 1, 262 
Bocorro County: 
Hansonberg................ 106 |........ 100 ose codecs ees 237, 000 4, 000 43, 051 
Magdalena. ................ 06,776 |........ 96, 776 254,000 | 5,651,000 | 9,712,000 | 2, 451, 285 
Salinas Peak............... 179 d eoe A YU EE 16, 000 10, 000 4, 301 
Valencia County............. 2. Ne EN 2 4,000 AA da uc reve 870 
Total New Mexico..... 537, 672 2 537, 674 | 2 149,374,000 | 15, 306, 000 | 83, 004, 000 :46, 799, 576 


! Includes Burro Mountain district gold, silver, and copper, figures for which Bureau of Mines is not 
8t liberty to publish separately. 
2 Includes copper recovered from precipitates. 


The Peru Mining Co. operated the Pewabic mine from July 31 
through December, and the New Mexico Consolidated Mining Co. 
(subsidiary of the Peru Mining Co.) worked the Kearney group all 
the year. Development during the year included 60 feet of drifts and 
1,217 feet of diamond drilling on the Pewabic and 1,655 feet of drifts 
and 5,374 feet of diamond drilling on the Kearney. Ore from the two 
mines, totaling 98,864 tons, was treated in the Peru 1,000-ton selective- 
flotation mill at Wemple, near Deming, Luna County. 

Eureka District (see also Hidalgo County).—Mineral Operations, 
Inc., operated the Hornet mine throughout 1948. The ore was treated 
in the company 100-ton mill completed in January. The mill products 
were zinc concentrate and lead-silver concentrate. The American 
mine produced a car of silver-lead ore. 
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Pinos Altos District.—The Houston-Thomas mine, operated by 
Mathis & Mathis, shipped 13,185 tons of zinc-lead ore containing also 
gold, silver, and copper to custom mills at Deming and Hanover. The 
Langston mine shipped ore of a similar type. The Cleveland mine 
was operated under lease by Douglas B. White from October through 
December. Five other properties EE small tonnages of ore. 

Steeple Rock District. Pithe Carlisle group was worked by L. A. & 
Ben F. Billingsley from March to September and by Liberty Mines, 
Inc., the rest of the year. The ore produced was shipped to smelters 
and custom mills outside the district. 

Swartz (Carpenter, Camp Monarch) District.—Shipments of ore 
from the Royal John mine in 1948 totaled 1,308 tons containing 1,427 
ounces of silver, 2,972 pounds of copper, 100, 036 pounds of lead, ‘and 
213,353 pounds of zinc. The operators were A. L. Owen the first few 
months of the year, Strong & Harris for a short period, and L. Yacomo, 
Inc., from May 8 to December 2. Strong & Harris operated the 
Grand Central mine 3% months and the Grand View 8 months; the 
ore was shipped to a custom mill at Hanover. 

Telegraph District.—The Tracer mine shipped 4 tons of ore con- 
taining 33 ounces of silver and 2,541 pounds of lead. 


HIDALGO COUNTY 


Eureka (Sylvanite) District.—Shipments of ore in 1948 comprised 
454 tons (silver-copper ore) from the Rincon mine, 80 tons from the 
Lone Tree-Last Chance group, and 1 ton from the Tunnel property. 

Fremont District.—Juan Pacheco shipped 90 tons of silver-lead ore 
from the Yucca claim 20 miles southeast of Hachita. 

Lordsburg District.—Operations at the Banner Mining Co. Bonney- 
Miser's Chest group, principal producer of copper in the Lordsburg 
district since 1936, were interrupted about 2 months in 1948 by a 
work stoppage, but the output of copper was larger than in 1947. 
The mine is opened by a 1,500-foot vertical shaft and a 1,000-foot 
incline shaft and equipped with a 500-ton flotation mill. C. H. & 
S. A. McIntosh continued to operate the Atwood group,? second- 
largest district producer of copper and the principal producer of gold 

and silver; the ore was shipped crude to smelters. The Lordsburg 
Mining Co. shipped 1,615 tons of zinc-lead-silver ore from the Millsite 
group to the Peru mill at Deming. Small tonnages of ore were 
shipped from the Ruth mine dump, Tom group, and other properties. 

San Simon District.—Still Bros. Shipped: zinc-lead-silver-ore from 
the Silver Hill mine to the Peru mill at Deming in 1948. The McGhee 
mine and mill were operated intermittently, until June 17, when the 
shaft head frame and timbers and adjacent surface buildings burned, 
stopping underground work for several months. Some ore was 
shipped from the Clark, Crystal, and Lost Boy properties. 


3 Storms, Walter R., Mining Methods and Costs At the Atwood Copper Mine, Lordsburg Mining Dis- 
trict, Hidalgo County, N. Mex.: Bureau of Mines Inf. Circ. 7602, 1949, 11 pp. 


is 
te 
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LINCOLN COUNTY 


Jicarilla District.—A prospector panning on the Rico No. 3 placer 
recovered 1.33 fine ounces of gold in 1948. 

Red Cloud (or Gallinas Mountains) District.—Drunzer and Casner, 
leasing on the Red Cloud group, shipped ore containing lead, zinc, 
copper, and silver from the mine and dumps. 


LUNA COUNTY 


Cooks Peak District.—Output from this district in 1948 totaled 408 
tons of lead-silver ore, shipped from the Good Will, Rimrock, and 
Montezuma mines. 

Deming District.—The 1,000-ton selective-flotation mill of the 
Peru Mining Co. at Wemple, 5 miles north of Deming, operated 
throughout 1948. The ore treated comprised 98,864 tons from the 
company’s Kearney and Pewabic mines in Grant County and 22,366 
tons of custom ore from other mines in Grant, Hidalgo, Sierra, Socorro, 
and Dona Ana Counties. 

Florida Mountains District.—Rhea € Moore shipped a 2-ton lot of 
lead-silver ore in 1948. 

Tres Hermanas District.—Lessees at the Calumet mine shipped 
55 tons of silver ore. Milton Benjamin (Blackhawk mine), John W. 
Clark, and Jesus Numez each shipped a truckload of lead-silver ore. 

Victorio District.—Some lead-silver-copper ore was shipped from 
dumps on the Mahoney property, and a small tonnage of lead-silver 
ore was produced from the Victorio mine, 


OTERO COUNTY 


Sacramento District.—Drunzer & Casner shipped 335 tons of copper 
ore from the Courtney mine, and M, F, Drunzer shipped 309 tons of 
lead-copper ore from the Warnock. 


SANDOVAL COUNTY 


_Cochiti District.—The Cochiti Mining Co. shipped 9 tons of gold- 
silver ore from the Iron King mine. 


SANTA FE COUNTY 


Cerrillos District.—Lessees operated the Cash Entry-Franklin 
group intermittently. About 1,000 tons of lead-silver-gold ore were 
treated in the 35-ton mill on the property, and 24 tons were shipped to 
the American Smelting € Refining Co. mill at Magdalena. Some ore 
was shipped from the Bonanza Trust group. 

San Pedro or New Placers District. —The Shamrock Gold Minin 
Co. treated 205 tons of gold ore in its 25-ton amalgamation an 
gravity-concentration mill. A lessee at the Golden placer recovered 
a little gold. 


883326—50———100 
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SIERRA COUNTY 


Chloride (Apache, Cuchillo Negro) District. —The Deming Mining 
Co. shipped 117 tons of lead-silver-copper ore from the Denver-Little 
Bonanza group. Some lead-silver ore was shipped from the Alta 
Vista, Carbonate, M. S. Hall, and United States duin properties. 

Hermosa (Lower Palomas Creek) District. —A truckload of copper 
ore was shipped from the Vulture claim in 1948. 

Kingston District. — The producing mines were the Dove, Iron King, 
and Miner’s Dream, all of which shipped ore direct to smelters. 

Las Animas (Hillsboro) District. —Small lots of gold-silver ore were 
shipped from the Bonanza and Snake mines. 

Pittsburg and Caballos Mountains District.—Lead ore was shipped 
from the Adobe and Badger mines in 1948. 


SOCORRO COUNTY 


Hansonberg District (17 miles southeast of Carthage).—The Portales 
. Mining Co. operated the Portales lead mine throughout 1948. The 
ore produced (5,725 tons containing 239,151 pounds of lead) was 
trucked 30 miles to the company mill at San Antonio for treatment. 
The Royal Flush mine shipped 354 tons of lead ore. The Mex-Tex 
Mining Co. shipped some lead-silver ore from the Mountain Canyon 
group. 

Magdalena District.—The American Smelting & Refining Co. 
operated continuously its Waldo zinc-lead-silver mine and 200-ton 
selective-flotation mill, In June the mill began treating custom ore 
in addition to company ore. The custom ore included much oxidized 
dump material (mostly from the Kelly group), from which lead was 
floated by using a sulfidization method. Lessees at the Kelly group 
(including the Lynchburg mine) shipped a large tonnage of newly 
mined zinc-lead ore to the Empire Zinc Co. mill at Hanover (Grant 
County) for treatment. McDonald & Dobson continued to ship 
zinc-lead-silver ore from the Nitt group. Other shippers were the 
Juanita, Queen, and Old Soldier mines. 

Salinas Peak District.—Latham € Chenowth shipped 331 tons of 
lead and lead-silver ores from the Night Hawk claim. Some lead ore 
from the Harding mine was milled at the Hanson mill at Hot Springs 


VALENCIA COUNTY 


A car each of copper ore was shipped from the Belvidere and 
Senora de Milagros groups in Hell Canyon in the Manzano Mountains 
16 miles southeast of Albuquerque. 


Oregon 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By R. B. MAURER 


GENERAL SUMMARY 


RODUCTION of gold, silver, copper, lead, and zinc in Oregon in 
Diss each failed to equal output in 1947; gold production was off 23 

percent, and silver output dropped 55 percent in 1948 compared 
with 1947. Copper and lead production was not stimulated by the 
rise in prices of the base metals in 1948, and the output—byproducts 
of ores mined primarily for the precious metals—fell below the rela- 
tively small production attained the previous year. The small output 
of zinc in 1947 did not continue in 1948. 

The total value of the gold, silver, copper, and lead (in terms of 
recovered metals) produced in Oregon was $527,064 in 1948 compared 
with $701,336 (including a small quantity of zinc) in 1947 and $4,148,- 
271 in the peak year 1940. It was divided among the metals as fol- 
lows: Gold, 97 percent; silver, 2 percent; and copper and lead com- 
bined, 1 percent. Baker County continued to be the leading metal 
producer, owing largely to placer operations, and contributed 56 per- 
cent of the State total value. Grant County was again in second 
place and, with Curry County, supplied 35 percent. 

Placer mines contributed 86 percent and lode mines 14 percent of 
the gold produced in Oregon in 1948. In 1947 the ratio was placer 
mines 93 percent and lode mines 7 percent. 

Oregon and California Railroad revested lands and reconveyed Coos 
Bay on Road grant lands, comprising about 2% million acres in 
western Oregon and closed to exploration, location, entry, and disposal 
under the mineral land laws of the United States since August 28, 1937 
(50 Stat. 874), were reopened April 8, 1948 (Public Law 477). Notices 
were filed during 1948 with the Oregon District Land Office for 344 
lode claims and 456 placer claims located before 1948—a total of 27,607 
acres in 12 counties; 104 lode and 118 placer claims, comprising 2,951 
&cres in 6 counties and located during 1948, also were filed.! 

All tonnage figures are short tons and “dry weight”; that is, they do 
not include moisture. 

. Yardage figures used in measuring material treated in placer opera- 
tions are bank measure; that is, the material is measured in the ground 
before treatment. 


! Data from Bureau of Land Management, U. 8. Department of the Interior. 1579 


1580 MINERALS YEARBOOK, 1948 


The value of metal production herein reported has been calculated 
at the prices in the accompanying table. 


Prices of gold, silver, copper, lead, and zinc, 1944-48 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 


Jan. 18, 1837, to Jan. 31, 1934, was $20.67+ ($20.671835) per fine ounce. 

2 Treasury buying price of newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 
1947: $0.905; 1948: $0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price includes 
bonus payments by Office of Metals Reserve for over-quota production. 


Mine production of gold, silver, copper, lead, and zinc in Oregon, 1944-48, and 
total 1852-1948, in terms of recovered metals 


Mines producing ! Ore, old Gold (lode and placer) | Silver (lode and placer) 
[SSS Ls. | 
Year etc. (short Fine Fine S 
Lode Placer tons) Ounces Value ounces Value 
1944... .... le 13 10 4, 217 ], 369 $47,915 20 $14, 395 
1945... .. lee. 9 10 1, 378 , 467 156, 345 10, 461 4, 439 
1946. .................-- 23 37 3, 246 17, 598 615, 930 5, 597 
hu te a eA 20 49 , 217 18, 979 664, 265 30, 379 21, 498 
1048... ooo 23 38 3, 119 14, 611 511, 385 13, 596 12, 305 
UnL EEN DE oe Rec (2) 5, 725, 142 |128, 343, 013 5, 269, 287 4, 834, 233 


Zinc 


—EÓ—MMÓ—— M | MÀ—À— ——— | M MÀ M | —MÓÀMÀÀ rM RÀ | —— A M — | ee 
PP Po Oe P L———————————L—————————————II———————————— 


14,318 | 137, 921, 618 


1 Excludes itinerant prospectors, snipers, high-graders, and others who have no evidence of legal right to 


Pre 
2 Figures not available. 
3 Short tons. 


Gold.—Production of gold in Oregon in 1948 (including & small 
quantity in “natural gold" sold on the open market) was down 23 
percent compared with 1947. Placer mines contributed 86 percent 
of the gold output; of the placer total, bucket-line dredges and 
nonfloating washing plants (with mechanical excavators) recovered 
79 percent, dragline dredges 16 percent, hydraulicking 3 percent, 
and small-scale Kom methods and drift mining together 2 percent. 
All the lode gold was derived from dry and siliceous ores, and most of 
it was from one mine. A large part of the gold came from a relatively 
few mines, although 61 properties produced in 1948 (69 in 1947); 
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the following 4 producers, listed in order of output, supplied 85 

ercent of the State total: Baker Dredging Co. (successors to Sumpter 
Valley Dredging Co.) and Porter & Co. (bucket-line dredges); Calhoun 
& Howell of Ore on Ltd. (dragline dredge); and R. G. Amidon, 
Buffalo mine dodo). 


Lil 
1 e 
« 
E] 
m 
o 
a 
CH 
o 


MILLIONS 


FiaURE 1.—Value of mine production in ie ip of gold, 1880-1948, and total value of gold, silver, copper, 
, and zinc, 1905-48. 


Gold produced at placer mines in Oregon, 1944—48, by classes of mines and by 
methods of recovery 


Gold recovered 
Mines 


Class and method produc- 
ing ! 


Surface placers: 
Gravel mechanically handled: 
Pucker line dredges: 


e wm e we e e em e mm mr e wm mp mm E e ap o wm we em e ap mm mp e n e o gp e e e e ele e e aa aa aaa EE E E e a dad 


e ee ee ee wee ee ee eem eeeeme eem ee ele sge es ee selseee ee ze es 


See footnotes at end of table. 
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Goig produced at placer mines in Oregon, 1944-48, by classes of mines and by 
methods of recovery —Continued 


inten Gold recovered 
Mines ated 
Class and method ahr pine Wi A Veraek 
yards) ne Value per cubic 
ounces yard 
Surface placers—C ontinued 
Gravel hy craulically handled: 
Hydraulic: 
AT A A AA 4 22, 700 09 $3, 465 90.1533 
kr io eat ewan cnet eke eee 5 43, 000 170 5, 950 138 
EE ce mete 8 114, 000 406 14, 210 125 
hr vr t E 19 72, 200 325 11,375 158 
IR a UE 21 84, 300 412 14, 420 171 
Small-scale hand methods: ! 
t: 
EE 7, 500 123 4, 305 -574 
AA AA 2 3, 000 53 1, 855 .613 
QT NRBEM 10 16, 800 174 6, 090 EZ 
VA e eee da 11 8, 300 175 6, 125 . 138 
1048 Lecce ec uh AS 8, 900 210 7,350 RS 
Underground placers 
rift: 
apea T EE, EE EE, PA AA ENER 
AAA AA ms DS E 8 1, 000 19 665 665 
AA EE EE EE Ee, aan ek 2 s EE 
A age 350 10 350 3.000 
Grand total placers 
1044 A el ast ect 10 30, 200 293 10, 255 340 
1065 ee 10 1, 941, 000 3, 986 139, 510 072 
1046 A eet 37 | 5,519,000 16, 502 577,570 105 
EA A d mas ehzss 49 | 5,150,000 17, 648 617, 120 
tr TEEN 38 | 4,012,750 12, 522 . 109 


1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. 
icd e for non floating washing plants included with those for bucket-line dredges to avoid disclosure af 

vidual outpu 

3 Includes all placer operations using dragline excavator for po gravel to floating wasbing plant. 

4 Gold from terminal clean-up; property and equipment not coun as producing 

3 Includes all placer operations using suction pump for delivering gravel to floating washing plant, except 
those producing less than 100 ounces of gold, which are included with “small-scale hand methods.’ 

¢ Includes all placer operations using power excavator and washing plant, both on dry land; when washing 
plant is movable, outfit is termed ‘‘dry-land dredge.” 


H no all operations in wbich hand labor is principal factor in delivering gravel to sluices, long toms, 
dip boxes, pans, etc. 


The monthly production figures given in the accompanying table 
show a relatively high output for January and February, despite 
winter conditions, with fairly constant production throug October 
followed by a sharp drop in output in November and Debe 
owing to unusually severe;fallfand winter weather. | 


Mine production of gold and silver in Oregon in 1948, by months, in fine ounces 
of recovered metal 
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Silver.—Oregon silver production in 1948 decreased 55 percent 
compared with 1947. More than four-fifths of the State total came 
from Grant County and most of the remainder from Baker County; 
80 percent was yielded by lode mines (largely from one mine) princi- 
pally from dry gold ore. Monthly output for 1948—shown in the 
accompanying table—was variable, reflecting the sporadic yield from 
the major mine. 

Copper, Lead, and Zinc.— Tbe small output of copper in 1948 
came from ores mined at two properties primarily for their gold and 
silver content. The entire lead output was from one mine and was 
recovered from gold ore. No zinc was produced from Oregon ores 
in 1948. | 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Oregon in 1948 by 
counties, in terms of recovered metals 


Mines pro- 
` ducing! Gold 


placer) Lead Zinc - 
o 
County SS value 
e 
dúni Value | Pounds | Value | Pounds | Value | Pounds | Value 
Baker... -2200 -- 2 27T V AIM AA DEE, A AAA DEER $294, 801 
Curry and Grant 2....| 11,109 | 10, 054 14,000 | $2, 506 |.........--|.......- 186, 909 
Jackson............... 66 IR A O A A E EE 14, 445 
Josephine and 

Wheeler? |... .......| 85| 77| 2000] 434 |.........|........].....-....].--.-.-- 18, 361 
LEN RS TS + DO RES ES A MESA EA A 12, 548 
Total: 1948. .... 14, 000 Kä. A uisus 527, 064 
947. ....| 30,379 24, 000 3, 456 2, 000 $242 | 701,336 


1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. 

2 Combined to avoid disclosure of individual output. 

3 Sources of total silver as follows—1948: 10,939 ounces from lode mines and 2,65 from placers; 1947: 26,852 
ounces from lode mines and 3,527 from placers. 
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MINING INDUSTRY 


Only one lode mine operated consistently during 1948, and that on 
a small scale. Of the 3,119 tons of ore (including 16 tons of old tail- 
ings) sold or treated in 1948, Grant County produced 1,652 tons or 
about 53 percent, Baker County produced 1,187 tons or 38 percent, 
Josephine County 130 tons or 4 percent, Jackson County 107 tons 
(including all the old tailings) or nearly 4 percent, and Wheeler 
County 43 tons or about 1 percent. Ninety-seven percent of the 
total (including old tailings) was dry gold ore and 3 percent was 
dry gold-silver ore. 

The two properties worked by bucket-line dredge had one dredge 
each; one operated throughout the year, and the other was idle 3 
months of 1948. Six dragline dredges washed gravel during various 
periods in 1948, but only one operated at the close of the year. 


Ore and old tailings sold or treated in Oregon in 1948, with content in terms of 
recovered metals 


Material sold 
or treated 


Gold | Silver Copper 


EE TOCAR pper | Lead Zine 
Source Old E rest Eu (pounds) | (pounds) | (pounds) 


Dry and siliceous gold ore.............. 3, 003 16 | 2,065 | 10, 490 4, 000 14,000 |.......... 
Dry and siliceous gold-silver ore........ 100 |... 24 A EEN, GE 
Total lode mlneg 3, 103 16 | 2,089 | 10, 939 4, 000 14,000 |.......... 
A A A A EE 12, 522 | 2,657 PAN A A 
Total: 1048 ooo... 3, 103 16 | 14,611 | 13, 596 4,000 14,000 |.......... 
AAA socks eee souk 2, 407 870 | 18,979 | 30,379 28, 000 24, 000 2, 000 


METALLURGIC INDUSTRY 


Of the State total ore and old tailings (3,119 tons), about 53 percent 
was treated in concentration mills, 42 percent (including all the old 
tailings) was amalgamated and cyanided, and 5 percent was shipped 
crude to smelters. Ultimate recovery of 48 percent of the total lode 

old was from SE of concentrates, 26 percent was as bullion 
om amalgamation and cyanidation of ore, and 26 percent was from 
the smelting of ore. Of the lode silver recovered, 86 percent was from 
concentrates smelted, 13 percent from the direct smelting of ore, and 
1 percent from ore amalgamated and cyanided. All material requir- 
ing smelting was shipped out of the State, as Oregon has no smelters. 
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Mine production of metals in Oregon, by methods of recovery, in 1948, in terms 
of recovered metals 


Menna Gold (fine | Silver (fine | Copper 


Lead Zinc 
Method of recovery (short tons) | ounces) ounces) | (pounds) | (pounds) | (pounds) 


Ore and old tailings amal- 


gamated and cyanided...... 1, 296 546 AA A AREE 
Concentrates smelted: 
Flotation. ................ 157 981 8, 940 1, 700 11,000 |............ 
Gravity... e eet 19 28 400) AA ME, A EES 
Ore snelte. -------------- 153 534 1, 433 2, 300 3,000 |............ 
Total lode mines........|............ 2, 089 10, 939 4, 000 14,000 |............ 
MIN A OA 12, 522 Z2 DOT AS OA EE 
Total: 1948. ............|............ 14, 611 13, 596 4, 000 14,000 |............ 
1947 A er ren 18, 970 30, 379 28, 000 24, 000 2, 000 


Mine production of metals from mills in Oregon, by counties, in 1948, in terms 
of recovered metals 


bullion Concentrates smelted and recovered metal 


Gola | silver | trates. | Gold | Si 
[o ver trates 0 ver 
Copper Lead 
(fine (fine ¡produced| (fine (fine 
ounces) ounces) (short ounces) ounces) | (Pounds) | (pounds) 
tons 


BY COUNTIES 


Baker.....------------ 1,156 |... 286 59 18 24 449 EE, BER 

Grant....------------- 1, 582 Kee 10 2 157 1| 8,940 1, 700 11, 000 

Jackson..............- 16 41 10 1 Oe Se EE, DEE 
Josephine and 

Wheeler 1..........- 128 |........ 209 A A A AA DEE 

Total: 1948. ....| 2,950 16 546 116 176 | 1,009 | 9,390 1, 700 11,000 

1947. .... 274 870 328 100 108 270 2,975 |.: siene 2, 900 


O BEE A A A A 158 985 | 8,941 1, 700 11, 000 
Dry gold-silver- -.--.--]--------ļ--------1--------ļ-------- 18 24 MA PRA 
Total: 1948....- | Ee AA | PONE AA 176 | 1,009 | 9,390 | 1,700 | 11, 000 


1 Combined to avoid disclosure of individual output. 


Gross metal content of concentrates produced from ores mined in Oregon, by 
classes of concentrates, in 1948 


Gross metal content 
Concen- 
trates 
Class of concentrates (short Gold Silver Co Lead Zin 
tons) (fine (fine pper be 
ounces) | ounces) (pounds) | (pounds) | (pounds) 
Dry Gold WEEN 158 985 8, 941 1, 933 11, 446 12, 917 
Dry gold-eilver.....................- 18 24 449 a9 A eaaet o aita 
Total: 1948. .................. 176 1, 009 9, 300 1, 095 11, 446 12, 917 
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Mine production of metals from Oregon crude ore shipped to smelters in 1948, in 
terms of recovered metals 


Ore Gold Silver 

Copper Lead Zine 
(short (fine (fine 
tons) | ounces) | ounces) | (Pounds) | (pounds) | (pounds) 


BY COUNTIES 


Total: 1948. .................. 


weer o 


Dry g0ld. e eese an 153 


Gross metal content of Oregon omea ora appre? to smelters, by classes of ore, 


Gross metal content 


Ore — — 
Class of ore (short : 
tons) Ge Ge Copper Lead Zinc 
ounces) | ounces) | (Pounds) | (pounds) | (pounds) 
Dry 801d....: een RR RR ew RYE 153 534 1, 433 2, 564 3, 143 4 061 
Total: 1948................... 153 534 1, 433 2, 564 3, 143 4, (ei 
AA E sS eLe 1, 557 733 23, 777 30, 588 33, 253 3. GSS 


REVIEW BY COUNTIES AND DISTRICTS 
BAKER COUNTY 


Baker District.—J. J. Davis worked his Washington Gulch and 
John Day placer claims intermittently during 10 months of 1948; 
48 ounces of gold and 4 ounces of silver were recovered from 3,500 
cubic yards of material hydraulicked. 

Sumpter District.—Sumpter Valley placers on Powder River was 
worked by Sumpter Valley LE Co. in January 1948 and by its 
successor—Baker Dredging Co., largest producer of gold in Oregon 
in 1948—during the remainder of the year. A Yuba-type electric 
bucket-line dredge with seventy 9-cubic-foot buckets was operated. 
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Mine production of gold, silver, copper, and lead, in Oregon, by counties and 
districts,! in 1948, in terms of recovered metals 


Mines pro- | Ore | Gold (fine ounces) Silver 
old one 
—— m- —— | and Lead Total 
County and district ! A placer)?|(pounds)| value 
Lode | Placer| (short | Lode | Placer | Total | (One. 
tons) 
Baker County: 
Baker...................- 3 1 107 82 81 163 468 |......... $6, 129 
Cracker Creek..........- Dl 205 53 | ececce. 53 ri X MSS 1, 921 
Eagle Creek............. WU RE 10 B doces 5 lucas 176 
Upper Burat River...... 1 3 665 93 432 525 (ia AN 18, 443 
Curry County: Sixes River..|......|.... Wi A A 4 rl eee A 140 
Grant County: 
CAN VON EEN, WE O Ee 31 31 SNE 1, 089 
SR E ee ¡lA 6 O lanar 6 lanas 212 
usanville...............|...... ll AA WEE 10 10 C 351 
Jackson County: 
Gold Hill................ 3 4 78 20 75 95 16 |... 3, 339 
Greenback 4... Id 13 66 |........ 66 19 EH 2. 321 
Jacksonville............. 2 4 12 18 165 183 v^. MC 6, 430 
Upper Applegate. ....... 1 2 4 17 67 10 EE 2, 354 
Josephine County: 
alice -20.20000 1 4 50 28 48 76 1245 nicus 2, 671 
Grants Pass............. - Wu EE, EE 38 A 1, 335 
Greenback 4. ............|...... Wes ce EN 173 173 >, 9x AAA 6, 076 
Illinois River............ I eas 30 415 4 2 deele 142 
Mech ergeet Ser ce 2 50 3 1 34 8 MONDE ê 1, 631 
Malheur County: Mormon 
BAS EE sspe ¿E E CA 357 357 59 M AO 12, 548 
Other districts @............-- 4 5 1, 889 1,694 | 11,027 | 12, 721 | 12, 796 14, C00 | ? 459, 756 
Total Oregon.......... 23 38 | 3,119 | 2,089 | 12, 522 | 14, 611 | 13, 596 14, 000 |$7 527,064 


! Only those counties and districts shown separately for which Bureau of Mines is at liberty to publish 
figures: other producing districts listed in footnote 6 and their output included with “Other districts." 

2 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. 

3 Source of silver: 10,939 ounces from lode mines and 2,657 ounces from placers. 

$ Greenback district is in Jackson aud Josephine Counties. 

$ Includes value of 2,000 pounds of ropper from Waldo district, Josephine County. 

‘Includes Sparta and Sumpter districts in Baker County, Granite and Greenhorn districts in Grant 
County, and Spanish Gulch district in Wheeler County. 

? Includes value of 2,000 pounds of copper from Granite district, Grant County. 


Upper Burnt River District. —Progress Mining Co. operated its 
dragline dredge sporadically during 6 months of 1948; a small quantit 
of gold and some silver were recovered from the gravel handled. 
L. M. McCullough and B. Cole hydraulicked the Theresa K and Patsy 
D claims from January 1 to May 10, and L. M. McCullough worked 
the same properties from May 15 to November 22, 1948. A total of 
500 cubic yards of material washed yielded 36 ounces of gold and 5 
ounces of silver. Vinson and Leonhardy amalgamated 665 tons of 
ore from the Showdown and Lucky Boy mines from May 20 to Sep- 
tember 30, 1948; 93 ounces of gold and 12 ounces of silver were 
recovered. 

GRANT COUNTY 


Granite District. —Porter € Co., second-largest producer of gold in 
Oregon in 1948, operated its Yuba-type electric bucket-line dredge 
with sixty 4%-cubic-foot buckets on Olive Creek during 9 months of 
the year. The Buffalo mine was operated throughout 1948 by R. G. 
Amidon under lease from Bruce Dennis. Gold ore was treated in a 
35-ton flotation mill, and concentrate containing gold, silver, and some 
copper and lead was shipped to a smelter. In addition, smaller quan- 
tities of gold ore were shipped to smelters for treatment. 
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Greenhorn (North Fork) District. —Calhoun € Howell operated its 
Bucyrus-Monighan Diesel E excavator with 3-cubic-yard bucket 
and a Bodinson floating washing plant on the North Fork of John 
Day River for 7 months in 1948; a substantial quantity of gold and 
some silver were recovered. 


JACKSON COUNTY 


Gold Hill District.—R. E. McManus (Abbie mine), Homer Harrison 
(Black Channel mine), and R. E. Cook (Lance-Cook mine), hydrau- 
licked intermittently during 1948. Oregon Dredging operated on 
Pleasant Creek from January 1 through February 1948 and recovered 
a small quantity of gold and some silver. 

Jacksonville District.—The C & D Mining Co. operated its dragline 
dredge from December 1947 to May 26, 1948; a small quantity of 
gold and some silver were recovered. 

Upper Applegate District.—Paul Pearce hydraulicked the Sterling 
mine (formerly a drift mine) from April 1 to July 1, 1948; 5,000 cubic 
Tues of material washed yielded 39 ounces of gold and 6 ounces of 
silver. 

JOSEPHINE COUNTY 


Galice District. —C. W. Gray (Butte Creek mine), Cecil Conley 
(Conley mine) and Bert Pankey (Maloney minc) hydraulicked during 
January and February 1948. 

Greenback District. —M. H. Davis hydraulicked the Blue Channel 
mine from January 1 to June 1, 1948, and recovered a small quantity 
of gold and some silver. 

Waldo District. —Takilma Dredging Co. operated a high-line exca- 
vator with 2%-cubic-yard bucket and a portable Bodinson Diesel 
washing plant Y mile north of Takilma intermittently during 1948; 
3,000 cubic yards of gravel treated yielded 25 ounces of gold and 2 
ounces of silver. 

MALHEUR COUNTY 


Mormon Basin.—G. M. Whitney operated a gasoline-powered shovel 
with a *-cubic-yard bucket and a dry-land washing plant at the Bos- 
well property on Basin Creek from March to May 1948; 218 ounces 
of zold and 39 ounces of silver were recovered from 10,000 cubic yards 
of material treated. Progress Mining Co. operated its dragline from 
May 9 to June 20, 1948. A small quantity of gold and some silver 
was recovered. | 

WHEELER COUNTY 


Spanish Gulch District. —R. T. New treated ore from the Rosa D 
mine by amalgamation and recovered a substantial quantity of gold 
and some silver. 


South Dakota 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By A. J. MARTIN 


GENERAL SUMMARY 


CTIVITY in gold mining—South Dakota's chief mineral indus- 
A try—continued at a subnormal level throughout 1948. The 
State output of gold was 377,850 fine ounces compared with 
407,194 ounces in 1947 and the peak of 618,536 ounces (valued at 
$21,648,760) in 1939. Shortage of underground labor and the high 
cost of labor and materials compared with the price of gold continued 
to be the principal factors in limiting output. The Homestake mine 
at Lead, Lawrence County, with current productive capacity for gold 
exceeding that of any other mine in the United States, operated at 
about two-thirds capacity. The Bald Mountain mine at Trojan, an 
important gold producer, also operated at less than capacity. 

Nearly all the State silver output was incidental to the production 
of gold. "The output of lead and zinc was contained in lead and zinc 
concentrates carrying gold and silver produced during mill test runs 
on ore removed in development at the Belle Eldridge mine near 
Deadwood. No production of copper was reported in South Dakota 
in 1948 or 1947. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of the metal production herein reported has been calcu- 
lated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1944-48 


Silver 3 EE Lead ! (per | Zine ! (per 


Year (per fine 
ounce) pound) pound pound) 
E WEE $0. 7114+ $0. 135 E $0. 114 
o Gees TA à . 135 . 086 115 


mm e ee ee eo e mee o e zm - eme P mm mm e = 


! Price under authority of Gold Reserve Act of Jan. 31. 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67+ ($20.671835) per fine ounce. 
2 Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 
1947: $0.905; 1948: $0.9050505. 
+ Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price included 
bonus payments by Office of Metals Reserve for overquota production. 
1589 
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The South Dakota output of gold, silver, copper, lead, and zinc 
has come largely from Lawrence County, in the mountain group 
known as the Black Hills. The adjoining Custer and Pennington 
Counties generally produce some gold and silver; but Custer County 
had no output from 1942 through 1948, and Pennington County had 
ony a small production from 1945 through 1948 and none in 1943 

1944. 


Mine production of gold, silver, copper, lead, and zinc in South Dakota, 1944—48, 
and total, 1876-1948, in terms of recovered metals ! 


Mines producing Ore Gold (lode and placer) | Silver (lode and placer) 


— o | A | eee fl ce 


1944. Lo nce icer2ze P HMM 11, 621 $406, 735 

1045 lol sos neri M NNUS 312, 612 ,948 | 1,958,180 
EE E 2 312, 247 | 10, 928, 645 
AA Ee > A AA 939, 384 407, 194 | 14, 251, 790 

1948... EE B1. 1, 005, 339 377, 850 | 13, 224,750 

1876-1048. .............. |. -........]--........ Q) 21, 831, 345 |545, 694, 284 

Copper Zinc 
Yenr 
Short tons | Value | Short tons | Value | Short tons | Value 

lr WEE 1 $270 34 $5, 440 56 | $12,768 
AN EE E E SE, A PA A 
A PRA E A E, EA ET 
Ek, EAS Ee 8 2, 304 19 4, 598 
hr AAA EA A 16 5, 728 29 7,714 
1876-1948. .............. 106 36, 466 479 68, 532 265 56, 406 


1 For total production of gold and silver in South Dakota, by years, see Mineral Resources, 1913, pt. 1, 
. 42; M moa Resources, 1922, pt. 1, p. 194; and subsequent volumes of Mineral Resources and Minerals 

ear WI 

2 Figure not available. 


Mine production of gold, silver, lead, and zinc in South Dakota in 1948, by months, 
in terms of recovered metals 


Month Gold (fine | Silver (fine [Lead (short ¡Zinc (short 
ounces) ounces) tons) tons) 

Janúary EEN 33, 821 AA c 
A ee A A 23, 318 8, 355 4 5 
Marcha e DE 23, 650 8, 818 1 2 
e cece oo a eeeesieeacteot oe LLL EL E 33, 808 8. 136 4 7 
BEN A A 31, 235 1,9010 AAA A 
UE A A REOR TE 29, 109 7, 269 4 8 
DA A 30,016 7, 397 2 4 
ANGUSTIA 34, 781 8, 045 1 3 
Beptember. A Sei 35, 832 8 203 A EEN 
OCLODOE o sesiones EE 31, 221 AO Ad 
da EE 28, 778 6915 A Ee 
December isa co wane rs o tees 27, 281 0: 587 AAA A 
ROUGE 1948 A naana a 377, 850 94, 693 16 29 
A AER A AN 407, 194 111, 684 8 19 
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1880 1890 1910 1920 1930 


MILLIONS OF DOLLARS 
3 


o 


1870 


FIGURE 1.— Total value of mine production of gold and silver in South Dakota, 1876-1948. 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, lead, and zinc in South Dakota in 1948, by counties, 
in terms of recovered metals 


Gold (lode and Silver (lode and 
Mines producing | Ore sold or placer) placer) 


nl treated 
County (short 


tons) Fino 
Lode Placer un Value 
erence Wate tena saute 1 cone iE 1,005,260 | 377,836 |$13, 94, 693 $85, 702 
Total: 1948........... ll An 1,005, 339 
1947.....-..--- ne : 111, 684 101, 074 
Load Zinc 
MONET Ee EE Total 
County value 
Short tons | Value | Short tons | Value 

Laerenee LL lr eee eee eee 16 $5, 728 29 $7,714 $13, 323, 404 
NR e d BEE O RN PMA A, attt ua 490 
KACHEN 16 5,728 29 7,714 13, 323, 894 
1944 A ase sache PSU 8 2, 304 19 4, 508 14, 359, 766 


MINING AND METALLURGIC INDUSTRY 


Gold ore mined and treated in South Dakota in 1948 totaled 
1,003,859 tons, Ded , in recovered metals, 377,780 ounces of gold 
and 93, 769 ounces of silver. A break-down by methods of treatment 
shows that 896,862 den of ore, yielding 360,716 ounces of gold and 
72,100 ounces of silver, were treated by amalgamation followed by 
cyanidation of sands and slimes; 106,927 tons, yielding 17,050 ounces 
of gold and 21,669 ounces of silver, were t Zeck by cyanidation only; 
and 70 tons, yielding 14 ounces of gold, were treated by amalgamation 
only. The zinc-lead ore (1,480 tons) that resulted from development 
work was treated by selective flotation in mill tests during the year. 
The ore yielded, in recovered metals, 70 ounces of gold, 922 ounces of 
silver, 16 tons of lead, and 29 tons ‘of zinc, all contained in concen- 
trates shipped to smelters. 

No recovery of gold or silver has been reported from placer opera- 
tions in the State since 1942. 
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Gold and silver bullion produced SEN South Dakota by amalgamation, 


Gold in Silver in Quicksilver 
Year Ore treated | bullion (fine | bullion (fine 
(short tons) ounces) ounces) (pounds) 
Eo NNNM TC — PDC E eM PON ONT ee Ste ae eee Stites bef 
1945 A A II RE A AA 208, 830 35, 398 1, 500 
LEE e 793, 034 197, 425 35, 498 n) 
IT Ie eilcuc seb Ceca EE 849, 123 262, 257 7 (1) 
A A RE ck oe Sete eee eee ee 896, 932 250, 782 72, 100 Q) 
1 Figure not available. 


Gold and silver bullion produced at mills in South Dakota by cyanidation, 1944-48 


Material treated (short tons) Gold in Silver in e 
bul bulli Sodium 


ORE ator bie re ES - lion on : 

Year product | product ee 

Crude | Sands and Total (fine (fine (pounds) 

ore slimes ounces) ounces) 
A EN 13, 782 237, 503 251, 285 20, 550 19, 310 109, 900 

E UTR ROO HP DR POP 783, 103 862, 311 114, 822 (2) 
js TARA ecu RETE, 86, 511 848, 875 935, 386 59, 092 (2) 
AAA ee 106, 927 896,567 | 1,003, 494 126, 998 21, 669 (2) 


! In terms of 96- to 98-percent strength. 


2 Figure not available. 
REVIEW BY COUNTIES 
LAWRENCE COUNTY 


Homestake Mine.— The Homestake mine and mills operated steadily 
throughout 1948. Ore treated averaged 2,450 tons daily, 7 days a 
week, compared with 2,326 tons in 1947 and 4,110 tons in 1941, the 
last year of full-scale operations before wartime restrictions on gold 
mining caused curtailment of production in 1942 and a complete 
shut-down from June 8, 1943, to July 2, 1945. Since the end of the 
war enough men have not been available for underground work to 
operate the mine at normal capacity. The mine has three vertical 
shafts, the deepest being 4,245 feet, and an inside winze to the 5,000- 
foot level. Development in 1948 included 22,935 feet of drifts, 10,712 
feet of raises, and 27,592 feet of diamond drilling. The primary 
crushing plants are at the hoists. Other surface plants include the 
180-stamp South mill (the main secondary crushing, grinding, and 
amalgamating plant), two cyanide plants, and the refinery at Lead, 
and the slime plant at Deadwood. At the refinery silver is parted 
from the gold, and virtually pure metals are shipped to the Denver 
Mint. Regarding the gold-mining operations of the Homestake Min- 
ing Co., the annual report of the general manager for the year ended 
December 31, 1948, says— 

Ore mined in 1948 was 896,862 tons which compares with 849,023 tons in 1947. 
Bullion with value of $12,658,138.55 was produced, which is $1,138,581.70 less 


than in 1947. Average realization was $14.11 per ton and metallurgical recovery 
was 96.85 percent, which is the highest recovery ever achieved by the company. 


SOUTH DAKOTA—GOLD, SILVER, COPPER, LEAD, AND ZINC 1593 


Output of ore was continuously limited by the number of men available for 
underground work. The average number of men employed in the mine depart- 
ment during 1948 was only about one percent greater than in 1947. There was, 
however, a substantial increase in the number of mine department employees in 
the last two months of the year. On December 31, the total was 104 more than 
at the end of 1947. 

Operating expense per ton, exclusive of taxes, was 3.52 percent higher than 
in 1947 because of the continued increase in wages and cost of supplies. Such 
expense was 56.58 percent higher than in 1941. 

he reserve of developed ore including 340,000 tons of broken ore in shrinkage 
stopes is 21,454,000 tons as compared to 21,524,000 tons at the end of 1947. 

The mine and plant are in excellent condition and there were no interruptions 
of operations during the year. 

An employee housing program begun in 1947 was continued. Ten houses, 
which are being sold to employees on an easy payment plan, were completed. 
Six apartment units with a total of fifty-five apartments were started and the first 
unit is nearly ready for occupancy. These will be rented to employees. It is 
expected that they will help to attract new employees for the mine. 


Ore milled, receipts, and dividends, Homestake mine, 1944-48 ! 


Receipts for bullion 


product 
Year hatte) Dividends 
Total Per ton 
EE EE (2) $402, 591. 29 (D... leas 
AAN EE 298, 828 | 1,873,872. 64 $6. 2707 |............ 
AA E ES A A EE A 792, 994 |10, 458, 896. 22 13. 1891 $2, 812, 992 
lit A A PA EE 849, 023 |13, 796, 720. 25 16. 2501 4, 018, 560 


—— (———— I — iP 896, 862 |12, 658, 138. 


! From 1876 to 1948, inclusive, this mine yielded bullion and concentrates that brought a net return of 

78,429,992 and paid $160,655,914 in dividends. 

2 No ore milled; bullion product recovered in clean-up of launders, pipe lines, mill liners, and other ma- 
chinery during course of mill maintenance. 


Other Mines The Bald Mountain Mining Co. operated continu- 
ously its group of mines and 370-ton mill at Trojan. Ore treated in 
1948 averaged 291 tons daily compared with 237 tons in 1947 and 
370 tons in 1941, before operations were disrupted by war conditions. 
The producing claims in 1948, as in 1947 and 1946, were the Portland, 
Dakota, and Clinton. Mine development in 1948 comprised 5,652 
fcet of drifts and crosscuts and a 1,773-foot raise. The ore-treatment 
process includes crushing to %-inch size, ball milling in cyanide solu- 
tion, thickening and agitation, countercurrent washing in four stages, 
Merrill-Crowe zinc-dust precipitation, and reduction of precipitate 
in & gas-fired reverberatory-type tilting furnace. Sulfide ores, when 
available, are bypassed from the crushing circuit, dry rod-milled to 
10-mesh, roasted, and returned to ball mills. Gold recovered in 1948 
totaled 17,036 ounces and silver 21,636 ounces. 

Operations of the Belle Eldridge Gold Mines, Inc., on the Belle 
Eldridge group near Deadwood centered on development in 1948. 
With a crew of only seven men, the company drove 1,866 feet of drifts, 
did 2,410 feet of diamond drilling, made additions to mill equipment, 
and operated the mill occasionally on a test basis while the flow sheet 
was being corrected. The company reported that a large and very 
consistent ore body was contacted by diamond core drilling at the 
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250- to 285-foot level below present workings. The body contains 
zinc, gold, silver, and lead—zinc representing the greatest assay 
values to date. Drilling was being continued to estimate the extent 
of the ore body. Ore treated for test purposes in 1948 totaled 1,480 
tons, yielding 50 tons of lead concentrate assaying 1.29 ounces of gold 
and 15.4 ounces of silver to the ton, 31.4 percent lead, 5.7 percent zinc, 
and 22.1 percent iron; and 80 tons of zinc concentrate assaying 0.105 
ounce of gold and 1.55 ounces of silver to the ton, 1 percent lead, 
43.73 percent zinc, and 14.15 percent iron. 

The Frerichs Mining Co. developed its mine near Deadwood, 
remodeled its mill, and shipped a small quantity of gold-silver bullion 
to the Denver Mint. 


PENNINGTON COUNTY 


The Golden Arrow Mines, Inc., shipped a little gold bullion and a 
ton of gold concentrates from the Golden Arrow mine. R. E. Nelson 
recovered & small quantity of gold bullion from his mine. Both 
properties are in the Hill City area. 


Texas 


Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By A. J. MARTIN 


GENERAL SUMMARY 


RES mined in Texas in 1948 yielded gold, silver, copper, and 

O lead valued altogether at $75,611 compared with $50,478 

(including zinc also) in 1947. Lead represented 80 percent of 

the total value in 1948 and 45 percent in 1947. Five small-scale 

operations in Culberson, Hudspeth, and Presidio Counties contributed 

to the output of two or more of the metals in 1948; in 1947 there were 
eight operations, including one that produced zinc also. 

The new slag-fuming plant built by the American Smelting & 
Refining Co. at its El Paso Smelting Works began operating in August 
1948. The plant is expected to produce about 25,000 tons of zinc 
annually after the trial-run period 1s completed. In the mine-produc- 
tion statistics the metals (principally zinc) recovered from domestic 
current hot slag are credited to the various shipping mines on the 
basis of the assay content of the ore and are thus apportioned to the 
States from which they came. Specific data on the quantity of metals 
recovered in 1948 from old slag accumulated in earlier years are not 
available, and this output is not included in the mine-production 
statistics. 

All tonnage figures are short tons and ''dry weight”; that is, they 
do not include moisture. 

The value of the metal production herein reported has been cal- 
culated at the following prices: 


Prices of gold, silver, copper, lead, and zinc, 1944-48 


! Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67+ ($20.671835) per fine ounce. 

2 Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 
1947: $0.905; 1948: $0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price included 


bonus payments by Office of Metals Reserve for overquota production. 
1595 
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MINE PRODUCTION 


In total mine production from 1885 through 1948, silver was the 
principal metal produced in Texas, although the output has been 
small since large-scale operation of the Presidio mine at Shafter ceased 
in 1942. The following table shows the annual output of ore and the 
quantity and value of the metals recovered from Texas mines from 
1944 to 1948, as well as the total metal production from 1885 to 1948. 


Mine production of gold, silver, copper, lead, and zinc in Texas, 1944-48, and 
total, 1885-1948, in terms of recovered metals 


Ore (short 
de tons) Fine y Fine 
ounces aluo ounces Value 
1044; EE 4180 E GEES RA B,355 $3, S08 
A A t net e aS PEL AREA EE 23, 265 TA, 544 
1046.0... AA A ee eee 6, 705 9 $315 42, 422 34,51 
lr GE EE 4, 552 45 1,575 20, 547 18, 595 
lt LEE 1, 850 57 1, 995 3,065 2. 714 
1885-18. lll cll sl cllc rs cresce (1) 8, 302 227,665 | 33, 291, 975 23, 436, 430 
Copper Lead Zinc 
or or Or 
Lona Value tons Value Value 
Ar O ud ota e T EE 115 AA A A feces $34, SR 
1045 Ee EE AN ¡EUR RANA EE PA EE 31, 3H 
1040... a 3 072 47 $10, 246 44 $10, 736 56, ON) 
Hee ee ele soso 6 2, 520 78 22, 464 2 A SO, 478 
joco GER 23 9, 982 170 60,860 |........]..........- 75,611 
TA 1, 338 | 382, 545 | 5,083 | 583,019 | 810] 122,551 | 24,752 210 


1 Figure not available. 
2 Docs not include zinc and lead that were recovered by the new slag-fuming plant at the El Paso smelter 
from old accumulated slag resulting from operations in previous years. 


Mine production of gold, silver, copper, lead, and zinc in Texas in 1948, by 
counties, in terms of recovered metals 


Mines Ore Gold Silver Copper Lead Zinc 
County produc- (short (fine (fine (short (short (short 

ing tons) ounces) | ounces) tons) tons) tons) 
CüulbéI$0nDn..i- zx 1 36 EE 114 2 | ND NS 
Hudspeth...................... 2 Ud stessi. 66 TQ E EE 
Presidio -2-00-0002 2 893 57 2, 885 1 100-1 AA 
Total: 1948............... 5 1, 850 57 3, 065 23 1210 EE 
pop EDU 8 4, 552 AN 20, 547 6 78 2 


m Á—- ` — amb Erem, ——á——— 1 
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Mine production of gold, silver, copper, and lead in Texas in 1948, by months, 
in terms of recovered metals 


ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore sold or treated in Texas in 1948, with content in terms of recovered metals 


Mines | Ore Gold | Silver | Copper| Lead Zinc 
Source pro- (short | (fine (fine | (short | (short | (short 
ducing | tons) ¡ounces)|ounces)| tons) tons) | tons) 


— M—Á | a —— | o e | es | ee | ee 


Cop OFC c MS eer 3 7 dal 180 22 ¿Y ASA 
Lead A A A EAE 2 893 57 | 2,885 1 169 |........ 
Total? 104850020 Eer 5 1, 850 57 3,065 23 170 |........ 

KI Y EEN 8 4, 552 45 | 20, 547 6 78 22 


SMELTING AND REFINING PLANTS IN TEXAS 


Smelters in Texas treat large tonnages of ore and concentrates from 
several Western States and foreign countries, as well as substantial 
tonnages of smelter residues and secondary material from plants in 
Texas and other States east of the Rocky Mountain region. 

The copper and lead smelters of the American Smelting € Refining 
Co. at El Paso had an annual capacity of 600,000 and 250,000 tons 
respectively, of furnace charge in 1948. During the year an additional 
lead blast furnace was being constructed to raise the plant capacity to 
the level required for steady operation of the new slag-fuming SÉ 
put in operation in August. Ores and concentrates received in 1948 
came from mines in Arizona, Colorado, New Mexico, Texas, Central 
America, Mexico, the Netherlands, South-West Africa, Tasmania, and 
Argentina. Other material treated included zinc-smelter residues, 
matte, and clean-up material from plants in various States and 


foreign countries. 
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The Phelps Dodge Corp. Nichols electrolytic copper refinery at 
El Paso treats EE anodes cast at corporation smelters in 
Arizona. The plant, which employs about 800 men, operated steadily 
throughout 1948. A copper sulfate (blue vitriol) section and a slime 
plant (for recovery of rare metals and gold, silver, and lead) are 
operated in connection with the electrolytic plant. 

The three zinc-reduction plants in the State operated throughout 
1948. The horizontal-retort smelter of the American Smelting & 
Refining Co. at Amarillo received concentrates from mines in Arizona, 
Colorado, New Mexico, and Utah and fume from the new slag- 
fumin plant at El Paso. The same company operates the electrolytic 
zinc plant at Corpus Christi (annual capacity, 30,000 tons of cathode 
zinc), which also treats both foreign and domestic concentrates. The 
horizontal-retort smelter of the American Zinc Co. of Illinois at Dumas 

urchased concentrates from mine operators in Arizona, Colorado, 
ew Mexico, Oklahoma, South Dakota, and foreign countries and 
zinc fume from a slag-fuming plant in Utah. 


REVIEW BY COUNTIES 


Culberson County.—The Mary Ellen mine 25 miles north of Van 
Horn was worked on a small scale in 1948 by J. J. Trepanier, owner. 
Development totaled 40 feet of shaft and 160 feet of drifts. The output 
was a car of copper-lead-silver ore, shipped to the El Paso smelter. 

Hudspeth County.—The Black Shaft and Sancho Panza mines, 9 
and 7 miles, respectively, northeast of Allamoore, were operated dur- 
ing the last few months of 1948 by A. P. Williams. Several cars of 
copper-silver ore were shipped from each mine. 

Presidio County.—R. 1. Carr continued to ship lead ore from the 
Sullivan deposits, 7 miles west of Shafter, to the El Paso smelter. 
The ore is mined from shallow pits and contains, besides lead, some 
silver and gold and a little copper. The Marfa Mining Co. shipped 
a car Of lead-silver ore from the Jones claims (Silver Dome group) 25 
miles northwest of Presidio. 

The Montezuma zinc-lead deposit in the Shafter district was 
investigated by the Bureau of Mines; the work included diamond 
drilling and exploratory development. 


Utah 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By C. E. NEEDHAM and PAUL LUFF 


GENERAL SUMMARY 


EAD held the spotlight in Utah metal mining in 1948 with a 

L gain of 11 percent over 1947 output. Silver production rose 
3 percent, but copper output declined 15 percent, gold 13, and 

zinc 5. Lead increased 40 percent in value, zinc 4, and silver 3, but 
the value of gold dropped 13 percent and that of copper 12. The 
1948 total value of $149,763,677 was nearly 6 percent less than that 
of $158,624,849 in 1947. Of the total value in 1948, copper con- 
tributed 66 percent, lead 13, gold nearly 9, zinc 7, and silver almost 
5 percent. Compared with 1947, the value of the five metals pro- 
duced in the West Mountain (Bingham) district slumped 8 percent, 
au it rose 24 percent in the Park City region and 6 in the Tintic 

trict. 

All tonnage figures are short tons and “dry weight," that is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1944-48 


! Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67+($20.671835) per fine ounce. 
a ury buying price for newly mined silver. 1944 to June 30, 1946; $0.71111111; July 1, 1946, to Dee. 
31, 1947; $0.905; 1948: E 9050505. 
Yearly average weighted price of all grades of primary metal sold by producers; 1944-47; price includes 
bonus payments by Office of Metals Reserve for overquota production. 


1599 


1600 MINERALS YEARBOOK, 1948 


Mine production of gold, silver, copper, lead, and zinc in Utah, 1944-48, and total, 
1864-1948, in terms of recovered metals 


Mines producing Gold (lode and placer) Silver (lode and placer) 
Year A A ES Ore (short ERAT EE ugue = 
tons) 
Lode Placer Fine ounces Value Fine ounces Value 
1044. ........ rail AAA 30, 940, 205 344, 223 | $12, 047, 805 7, 593, 075 $5, 399, 5%) 
1945. ............ 89 |.........- 24, 723, 184 279, 979 9, 799, 265 6, 106, 515 4, 342, 432 
hr AA 88 1 13, 245, 691 178, 533 6, 248, 655 4, 118, 453 3, 327, 710 
1947. ............ 118 2 30, 383, 114 421, 662 14, 758, 170 7, 780, 032 7, 040, 929 
1048 icons cs 118 2 25, 741, 911 368, 422 12, 894, 770 8, 045, 329 7, 2*1, 129 
1864-1948. .......|..........]-------.-- 1625, 727, 713 11, 433, 062 | 300, 382, 210 | 734, 997, 880 538, 403, 120 
Copper Lead Zinc 
Year ————— Total value 
Pounds Value Pounds Value Pounds Value 

1944...... 565, 150, 000 $76, 295, 250 | 105, 038, 000 $8, 403, 040 77, 988, 000 $8, 890, 632 | $111, (86, 247 
1945...... 452, 752, 000 61, 121, 520 81, 634, 000 7, 020, 524 67, 260, 000 7, 734, 900 90, O18, 641 
1046...... 228, 568, 000 37, 028, 016 61, 422, 000 6, 604, 998 56, 584, 000 6, 903, 248 60, 2112, 627 
1947...... 533, 066, 000 111, 943, 860 99, 396, 000 14, 313, 024 87, 346, 000 10, 568, 866 158, 624, 849 
1948. ..... 454, 014, 98, 521,038 | 111, 900, 000 20, 030, 100 82, 980, 000 11, 036, 340 149, 763, 67; 


p Ian LEE | [| L——————— LE 
SR | d SE PP o PP | E) SE 


1864-1948.| 2 5, 393, 981 |1, 582, 855, 387 | 24,524,688 | 523, 600, 698 | * 1,068, 174 | 159, 577, 147 3, 104, 823, 562 
AAA <q_ E __O0_E_0D QQRE02EEEEIEEP_xgé€E[ELX A EPPImmRR E E EE ES 


1 Figures estimated for certain years hefore 1901. 
2 Short tons. 


Mine production of gold, silver, copper, lead, and zinc in Utah in 1948, by months, 
in terms of recovered metals 


| 
Gold (fine | Silver (fine Copper Lead (short | Zinc (short 
Month ounces) ounces) | (short tons) tons) tons) 
JanüBFlW. A DRM ERE RSP 36, 240 730, 540 22, 388 4, 132 3,241 
Feb onec e El 35, 822 765, 320 22, 023 4, 321 3,113 
Mareh. ts 35, 652 793, 500 23, 105 4, 666 3,52 
y go, A A NR 36, 751 745, 300 23, 430 4,820 3178 
AA A NN 37,613 745, 810 24, 150 4, 617 3,3% 
A AAA e aan aa aS pP Me 38, 169 149, 890 23, 435 5,114 3, EN 
CFE ARI 38, 050 690, 740 22, 837 4, 401 9, 04 
August. od a 33, 590 682, 815 24, 006 4, VO 3, 410 
Beptember. LL lle 37, 346 656, 172 22, 931 4, 585 3, 535 
IN 2. cll eee 30, 395 647, 330 18, 231 4, 630 3, 276 
November........... cc cene c meme 4, 801 437, 202 312 4, 890 3 705 
December...........................- 3, 993 400, 710 159 4, 944 3, 808 
Total: 1948..................... 368, 422 8, 045, 329 227, 007 55, 950 41, 490 
A 421, 662 7, 780, 032 266, 533 49, 698 43, 673 


Gold.—The decline of over 53,000 ounces of gold in State output in 
1948 resulted almost entirely from a work stoppage at the Utah 
Copper mine at Bingham. Copper ore remained the principal source 
of gold, contributing 85 percent of the State gold; zinc-lead supplied 
10 percent and other base-metal ores about 1 percent; and gold and 
silver ores, 4 percent. Two placer operators reported production in 
1948. 

Of the State gold in 1948, 90 percent came from the West Mountain 
(Bingham) district, where gold output was 13 percent less than in 
1947; the Park City region, second in position, gained 12 percent; 
and the Tintic district, in third place, dropped 28 percent. 
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The leading gold producers in Utah in 1948, each with an output of 
more than 1,000 ounces of recoverable metal, were as follows: Utah 
Copper mine and the United States & Lark group, both in the West 
Mountain (Bingham) district; New Park Mining Co. property in the 
Park City region; Tintic Bullion mine, Chief Consolidated Mining 
Co. property, and the Eureka Lilly mine, all three in the Tintic dis- 
trict; Calumet mine in the Rush Valley district; Oro Del Rey mine in 
the Willow Springs district; old pyritic tailings of the Combined 
Metals Reduction Co. at Bauer; Butterfield property in the West 
Mountain (Bingham) district; and the Park Utah Consolidated 
Mines Co. property in the Park City region. These 11 properties 
furnished over 98 percent of the State gold in 1948. 
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FIGURE 1.— Value of mine production of gold, aieo Copper; lead, and zinc, and total value in Utah, 
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Silver. —With the exception of the Utah Copper mine and the old 
tailings operation of the Pacific Bridge Co. at Park City, all the larger 
producers of silver in Utah reported gains in 1948. Because of the 
work stoppage at the Utah Copper mine, output of silver in the West 
Mountain (Bingham) district in 1948 was 3 percent below that in 
rd increases were made in the Park City region and in the Tintic 

istrict. 

Utah properties that produced more than 100,000 ounces of recov- 
erable silver each in 1948 were as follows: Utah Copper mine, Uni 
States & Lark group, properties of the Chief Consolidated Mining Co., 
Silver King Coalition Mines Co., Park Utah Consolidated Mines Co., 
and New Park Mining Co., Calumet mine, Butterfield group, Pacific 
Bridge Co. property, Daly No. 1 dump, and Eureka Lilly mine. 
These 11 producers supplied 94 percent of the State’s total silver in 
1948. 

Zinc-lead ore, zinc ore, lead ore, and zinc-lead-copper ore together 
furnished 57 percent of the State silver in 1948; copper ore 33 percent, 
and gold and silver ores nearly 10 percent; the remainder came 
principally from zinc slag fumed. 

vid Ver work stoppage at the Utah Copper mine was the 
sole factor in bringing about the 15-percent decline in State output 
of copper in 1948. Based on average production rates of copper at 
the mine until the strike began October 24, the loss in yield of the 
metal during that part of the strike in 1948 is estimated at 100,000,000 
pounds. The United States & Lark group increased its copper output 
10 percent and was the only other Utah property to produce more 
than a million pon of recoverable copper in 1948. These two 
producers contributed 99 percent of the State copper. 
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FIGURE 2.—Mine production of copper in Utah, by months, 1942-48, in terms of recovered metal 
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Lead.—Yield of lead in Utah in 1948 rose to the highest figure 
since 1943. Output of the metal from the Butterfield property at 
Lark was nearly double that in 1947, and gains of a third were made 
at the Calumet mine and the property of the Silver King Coalition 
Mines Co. Among the larger producers, only the Hidden Treasure 
mine and the New Park Mining Co. property reported declines in 
production of recoverable metal, and these were small. 

The leading State lead producers in 1948, each with an output of 
more than a million pounds of recoverable metal, were the United 
States € Lark group, properties of Chief Consolidated Mining Co., 
Silver King Coalition Mines Co., and Park Utah Consolidated Mines 
Co., Calumet mine, New Park Mining Co. property, Butterfield group, 
Pacific Bridge Co. property, and Hidden Treasure mine. These nine 
producers supplied 93 percent of the State lead in 1948. 

Of the total lead in 1948, 88 percent was recovered from zinc-lead 
ore, and most of the remainder from lead ore, gold and silver ores, 
and zinc slag. 

Zinc.—Of the 10 leading zinc producers in Utah in 1948 only four 
succeeded in increasing their outputs of recoverable zinc beyond 1947 
figures. Output at the Butterfield property doubled, and increases 
were made at the United States € Lark group and at the properties 
of the New Park Mining Co. and the Park Utah Consolidated 
Mines Co. 

Leading producers of the metal in 1948 in order were the United 
States € Lark group, the properties of the New Park Mining Co., 
Chief Consolidated Mining Co., Park Utah Consolidated Mines Co., 
and Pacific Bridge Co., old slag pile at Tooele, Calumet mine, Silver 
King Coalition Mines Co. property, Butterfield property, and Hidden 
Treasure mine. The 10 producers, each with an output of more than 
a million pounds, supplied 96 percent of the total zinc. 

Zinc-lead ore was the source of 94 percent of the total zinc in 1948; 
old zinc slag furnished most of the remainder. 
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MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Utah in 1948, by counties, 
in terms of recovered metals 


Mines produc 


ing Gold 


Silver 
Ore (short 


County tons) 


Fino ounces| Value Fine ounces Value 


rs EN EE |——————— |———Ó EN 


Beaver................... 28, 816 $26, (en 
Box Elder................ 843 T 

TANG roose A A 31 a 
TRON ade 10 9 
Juab. ENEE 911, 550 825, (0 
Millard. ._-.-----.-2-.--. 24 AS 
Pintes A 21 wu 7,211 SEÑ 
Salt Lake. ............... 4, 719, 614 4, 271, 499 
Ban Jan AAA E Y ACA 3M DEE desk sewn 105 ERI 
Summit.................. 433, 774 2, 984 103, 740 | 1,339, 480 1, 212, 257 
'Tooele..................- 151, 328 5, 217 182. 505 429, 87 389, 054 
Ri EE EC 35, 013 7, 698 269, 430 230, 902 MS, 978 
Wasatch................. 72, 897 16, 123 564, 305 384 329, "ee 
Washington.............. 247 0 350 12, 323 11.153 
KEE 5 


———— O A AS A 


25, 741, 011 368, 422 , 12, 804, 770 
30, 353, 114 421, 662 | 14, 758, 170 


Lead Zinc 


e Tota] 
County a aa KEE | Á—€— HÀ value 
Pounds Value Pounds Value Pounds Value 

Beaver........... 50, 000 $12, 803 700, 400 $125, 372 435, 300 $57, 895 $233, 29 
Box Elder........ 89, 700 19, 465 42, 500 r ER Uy ali AAA KEE 27, 940 
Grand........... 200 43 100 y E. TEE EE 124 
TERNI PA cR DT SMS EEN AA E EE 44 
Ju8b...... ies. 207, 600 45,049 | 10,994, 000 | 1,967,926 | 7,163, 400 952, 732 3,907 AS 
Millard.......... 100 22 13, 400 2, 398 700 93 3, 053 
Piute............ 4, 800 1, 042 33, 500 5, 997 200 27 16, 487 
Salt Lake. ....... 450, 523, 400 | 97,763. 578 | 62, 198, 900 | 11, 133, 603 | 44, 731, 400 | 5,949,276 | 130, 760, "ee 
San Juan......... 85, 200 LO ASD Por noue t PO. ORO EE 19, 24 
Summit.......... 610, 400 132, 457 | 18, 871, 400 3, 377, 981 | 12, 723, 200 1, 692, 186 6, 518, e] 
TTooele 981, 800 213, 051 | 10, 866, 000 1, 945, 014 8, 893, 800 1, 182, 875 3, 912, 339 
Util. M. ud des 802, 100 174, 056 1, 422, 600 254, 645 1,115, 500 148, 362 1, O45, 471 
Wasatch......... 582, 900 126,480 | 6,468,000 | 1,157,772 | 7,016,500 | 1,052, 894 3, 231, 246 
Washington...... 63, 500 18, 779 289, 200 BL 10d iil EE, E 77,049 
BYDO ooo 300 ¡AAA A AA AA 65 
Total: 1948...'454, 014, 000 | 98, 521, 038 |111, 900, 000 | 20, 030, 100 | 82, 980, 000 | 11,036, 340 | 149, 763, 577 
1947...,533, 066, 000 |111, 943, 860 | 99, 396, 000 | 14,313, 024 | 87, 346, 000 | 10, 568, 866 | 158, 624, 849 


MINING INDUSTRY 


The 15-percent decline in ore production in Utah in 1948, with 
&ccompanying heavy losses in outputs of copper and gold, was directly 
traceable to a work stoppage at the open-pit mine of the Kennecott 
Copper Corp. in Bingham Canyon. All work at the mine and mills 
was halted on October 24 by 311 locomotive operators inside the pit 
over the wage differential between them and the operators of the 
larger engines on the main ore-haulage line to the Arthur and Magna 
mills ; settlement was not reached until February 1949. Most of the 
remaining large State producers reported increased tonnages for the 

ear. 
d In spite of higher prices for base metals, active lode mines in the 
State in 1948 remained at 118, the same as in 1947. 
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ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore sold or treated in Utah in 1948, with content in terms of recovered metals 


Mines Ore Gold Silver 


Copper Lead Zino 
Source pro- (short (fine (fine 
ducing | tons) | ounces) | ounces) (pounds) (pounds) 
Dry and siliceous gold ore.. 8 4, 949 5, 686 12,362) | 63,783) | 27, 785)............ 
Dry and siliceous gold- 
silver ore................. 23; 125, 084 7, 573| 327,249 5, 756 
ry and siliceous silver 
E 32 85, 679 1,964| 432,575} 227,599] 2,678,312|............ 
63 215, 712 15, 223 772, 186 5, 756 
Copper..................... 13 24, 458, 362| 312, 536| 2, 649, 771 
e eA ELE 02 27, 416 3, 003 273, 487 198, 452 
Lead-oopper................ 1 ¡AA 4 | | 43 3893|........... 
ée 4| 2 46, 136 144 23, 921 4, 324, 414 
Zinc-lead................... 45| 992,717; 37,482, 4,302, 847 78, 106, 542 
Zinc-lead-copper. .......... 1 1, 565 20 23, 113 343, 996 
Total lode mines..... 3118/25, 741, 911| 368, 408! 8, 045, 329, ! 454, 014, 000 82, 980, 000 
Placers..................... au n rd Da ace wre Tera rm UNT Ernte 
Total: 1948........... 120,25, 741, 0111 368, 422) 8, 045, 329| ! 454, 014, 000 82, 980, 000 
1 87, 346, 000 


MILL seeds 120,30, 383, 114| 421, go 7, 780, 032 


3 Includes 15,658,743 pounds recovered from mine-water precipitates. 

2 Includes 34,818 tons of zinc slug. 

3 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 
$ Includes 21,149,066 pounds recovered from mine-water precipitates. 


METALLURGIC INDUSTRY 


The 25,741,911 tons of ore produced in Utah in 1948 were treated as 
follows: 25,517,522 tons (over 99 percent) at mills (30,145,074 tons in 
1947) ; 189,571 tons (0.74 percent) shipped crude to smelters (171,618 
tons in 1947) ; and 34,818 tons (0.14 percent) of old slag fumed (66,422 
tons in 1947). 

The 11 mills active in Utah in 1948 treated Utah ore and tailings as 
follows: Three plants (Arthur, Magna, and Prosper), 24,454,125 tons 
of copper ore; six mills (Bauer, Midvale, Pacific Bridge, Silver King, 
Tooele, and Horn Silver), 989,492 tons of zinc-lead ore and old tailings, 
and lead ore; one plant (Bauer), 62,500 tons of old pyritic gold-silver 
tailings; one flotation mill in Summit County, 11,000 tons of current 
zinc tailings; one gravity mill in Utah County, 200 tons of lead ore; 
and one mill (Midvale), 205 tons of gold-silver ore. 

The Midvale 1,700-ton concentrator of the United States Smelting, 
Refining & Mining Co. operated all year and continued to treatlargely 
zinc-lead ore, most of which came from company-owned properties in 
the West Mountain (Bingham) district and from the property of the 
New Park Mining Co. in the Park City region. The 1,500-ton concen- 
trator of the International Smelting & Refining Co. at Tooele operated 
mainly on zinc-lead ore supplied by the Chief Consolidated Mining 
Co. in the Tintic district and the Park Utah Consolidated Mines Co. 
in the Park City region; the copper unit at the concentrator remained 
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idle. The 700-ton concentrator of the Combined Metals Reduction 
Co. at Bauer operated continuously largely on zinc-lead ore from 
company-owned or -operated mines in Utahand Idaho. The 800-ton 
concentrator of the Silver King Coalition Mines Co. at Park City was 
active throughout the year and treated only zinc-lead-silver ore from 
the company mine. the tailing plant of the Pacific Bridge Co. at 
Park City operated all year, but at a considerably lower rate than 
in 1947. | 

The Garfield copper smelter of the American Smelting & Refining 
Co. curtailed operations on October 24, when the work stoppage be- 
came effective at the Utah Copper mine, then closed on November 
19; operations were not resumed until February 1949. The Murray 
lead smelter of the American Smelting & Refining Co. operated all 
year and treated lead concentrates, crude lead ores, and gold and 
silver ores chiefly from Utah and Idaho. The Midvale lead smelter 
of the United States Smelting, Refining & Mining Co. treated similar 
materials mainly from company properties in Utah. The Tooele lead 
plant of the International Smelting & Refining Co. operated in con- 
junction with the eu zinc slag-fuming plant and treated zinc- 
EF ores and old slag, lead ores and concentrates, and zinc ores from 
both company and custom sources. The slag-fuming plant treated 
a total of 127,550 tons of current hot slag, old cold slag, and crude ore 
in 1948, compared with 160,482 tons in 1947; output was 19,560 tons 
of zinc fume, averaging 74.71 percent zinc, and 2,842 tons of lead fume, 
leet 48.19 percent lead. The company copper smelter at Tooele 
remained idle throughout the year. 

Grading was begun at Garfield late in the year for the construction 
of the $16,000,000 copper refinery of the Kennecott Copper Corp: 
the first structural steel was erected early in 1949, and completion of 
the plant is expected in 1950. 


Mine production of metals in Utah in 1948, by methods of recovery, in terms of 
recovered metals 


Material Gold 


Silver 
Method of recovery treated Copper Lead Zine 
hom | e, | (no, | crowds) | (ponds) | (pounds 

Concentrates smelted............. 029,030 | 351,029 | 6, 953, 487 |435, 809, 613 | 98,128, 283 | 77,392, 9«7 
Ore smelted TI. 224, 389 17, 379 1,091,835 | 2,545, 644 | 13, 771, 717 5, 587, 013 
Mine-water precipitates smelted 2. 9,051 A 7 | 15,658, 748 |... Seton loue E er Rum 
'Fotallode...... eov re sone | nter eu 368, 408 | 8,045,329 |454,014, 000 |111, 900, 000 | 82, 980, 000 
EE EE ER AA, A AAA TEEN 
Total: A A , 422 8, 045, 329 |454, 014, 000 |111, 900, 000 82, BRO, OD 

A A aves nonce 421, 662 7, 780, 032 1533, 066, 000 | 99, 396, 87, 346, 000 

t Includes 34,818 tons of old slag. 


2 All from Salt Lake County. 
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Gross metal content of Utah ore treated at mills in 1948, by classes of ore ! 


Ore Gross metal content of mill feed 
Class of ore E Gold (fine | Silver (fine! Copper 
ounces) ounces) (pounds) 
Dry and siliceous gold-silver 62, 705 2 — acis 
010...........-.------.-.---- » " 
Copper......................- 125 281 |474, 975, 480 
Ld. 7 2A, 454, 137 "der liked 
GANG A O 11, 000 0 7, 000 4, 000 
Zinc-lead..................... 989, 255 5, 370, 509 b, 222, 954 
Total: 1948. ............ 25, 517, 522 
| y MM 30, 145, 074 


1 Exclusive of copper ore treated by leaching. 


Gross metal content of concentrates produced from ores mined in Utah in 1948, 
by classes of concentrates smelted 


Gross metal content 


trates 

Class of concentrates (short 

tons) 
Co ` MAE NM 670,087 | 312,197 | 2,622,273 |441, 342, 241 |... |...........- 
Jo -----------00---- ,087 | 312,197 | 2,622,273 |441, 342, 241 |............]|.......-...- 
Led ai ebe 87, 3, 372, 582 59, 9, 551, 874 
VAN a A A Ur i 73, 147 7, 461 543,149 | 1,156, 325 71, 520, 623 
Zinc-lead..................... 1 25 8, 131 3, 238 222, 700 

Iron (from gold-silver, zinc, 

and zinc-lead ore)........... 97, 228 14, 045 426, 139 594,617 | 5,658,100 4, 708, 210 
Total: 1948............. 929, 351,063 | 6,972, 286 |445, 456, 305 |102, 551, 278 | 92,003, 497 
GE 1, 019, 624 399,079 | 6, 660, 841 |520, 420,805 | 89, 918, 139 | 90,770, 421 


metals 


Concentrates smelted and recovered metal 


Concen- 
Ore milled | “trates Gold Silver 


(short tons) Copper Lead Zinc 
Te E Dee (pounds) | (pounds) | (pounds) 
ns 


BY COUNTIES 


Beaver................ 5, 893 1, 413 63 13, 363 20, 287 409, 509 398, 
7 2.2.22. 84, 023 18, 313 913 822 57,927 | 6,341,504 | 7,079,675 
Pliute.............---- e 53 
Balt Lake. ...........- 24, 839, 865 815,680 | 328, 416 | 4,516,115 | 434, 542, 448 | 57,892,053 | 44, 032, 841 
Summit............... 399, 003 31, 688 2, 242 | 1,161,730 525, 981 | 17,762,754 | 12, 722, 398 
Tooele...........-...- 108, 511 40, 449 3, 027 332, 405 60, 702 , 261,669 | 4,143,008 
Utah EEN 7, 385 2, 459 7 56, 899 ; 991, 446 | 1,099, 165 
Wasatch.............. 72, 831 19,023 | 16,121 364, 138 580,000 | 6,467,948 | 7, 916, 500 
Total: 1948...... 25, 517, 522 929,030 | 351,029 | 6,953, 487 | 435, 809, 613 | 98, 128, 283 | 77, 392, 987 
1947...... 30, 145,074 | 1,019,624 | 399,045 | 6,649, 816 | 509,378, 535 | 85,305, 449 | 76, 287, 881 
BY CLASSES OF CONCENTRATES SMELTED 
Silver.............................-|  84....-----)  12|............- Allo 
pS se ease 670,087 | 312,197 | 2,622, 273 | 432,515,056 BEE WE 
eer geb 87,642 | 17,335 | 3,372, 582 1,750,945 | 86,779,253 | 1,635, 536 
EEN 73, 147 7,427 | 524,350 1,091,319 | 6,286,368 | 75, 296, 480 
Zinc-lead. ..............LL LLL... 921 |. 25 8,131 2, 444 258, 199 189, 082 
Iron (from gold-silver, zinc, and 
c-lead ore) ...................- 97,228 | 14,045 426, 139 449, 849 | 4,804,016 271, 889 
Total 1948.................-. 929, 030 | 351,029 | 6,953, 487 | 435,809,613 | 98, 128, 283 | 77,392, 987 


! No bullion produced in 1948. 
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Gross metal content of Utah crude ore shipped to smelters in 1948, by classes of ore 


Gross metal content 
Class of ore a t 
Gold (fine| Silver (fine| Copper Lead Zine 
ounces) | ounces) (pounds) | (pounds) | (pounds) 

Dry and siliceous gold.......... 4, 949 5, 686 12, 362 55, 000 46, 308 |. ........... 
Dry and siliceous gold-silver.... 62, 379 6, 130 277, 826 842, 619 | 3,585, 747 2, 722 
Dry and siliceous silver. ........ 85, 679 1, 964 432, 575 232, 756 | 4, 458, 251 155 
SES? AAAI AENA E RD SCR 4, 237 339 27, 491 965, 662 157, 086 4. 196 
GE 26, 979 2, 994 271, 574 174,637 | 6,771, 954 481, 903 

Lead-copper.................... EE 4 5 Ide 
A Se cue cette Se 35, 136 157 24, 663 266, 230 960, 561 5, 811, 393 
Zinc-lead....................... 3, 402 104 23, 726 56, 175 932, 703 L 099, 222 
Zinc-lead-copper................ 1, 20 23, 113 136, 943 475, 853 475,13 
Total: 1948. .............. 224, 380 17, 394 1,093, 334 | 2, 730, 612 | 17, 388, 864 7, 874, 729 
JE Y eee eran ae 238, 040 22, 605 1,130,215 | 2,775,822 | 17, 122, 111 15, 357, 180 


1 Includes 34,818 tons of old slag. 


Mine production of metals from Utah crude ore shipped to smelters in 1948, 
in terms of recovered metals 


Lead Zine 
(pounds) | (pounds) 


Ore (short 
tons) 


Gold (fine 
ounces) 


Silver (fine| Copper 
ounces) (pounds) 


BY COUNTIES 


Beaver...................-..... 3, 878 255 15, 453 38, 713 290, 831 36, S00 
Box Elder...................... 022 843 89, 700 500 EE 
E ue o sro REL Il o2 esses 31 200 100 bas emn 
HON NEE 1 AA ese oe VE 
JUDD A os eeeoe edu Ves se 59, 818 2, 428 402, 758 149, 673 | 4, 652, 496 83, 725 
Brut) A II IA RARA 88 12, 595 EEN 
PUN EEN 81 7, 268 4,759 | | 32,965 |............ 
Salt Lake... lile eee. 52, 649 4, 236 203, 492 322, 209 4, 306, 847 698, 559 
Ban Jan. Cee ese bees PE EE 105 ; 20 AA RA 
A A EEN 34, 771 722 177, 750 84, 419 1, 108, 646 &n2 
TOOBÍO. lez ces oleo meec 42, R17 2, 190 97, 465 921, 098 2, 604, 331 4, 750, 792 
WGA c2 oca Lalo ehe. 27, 028 7, 451 174, 003 779, 880 431, 154 335 
WasatOD oc ss 66 2 246 2,900 | | A 
Washington.................... 1, 247 10 12, 323 63, 500 289, 200 |............- 
ETS A Y AAA AP --- aU EE t cce ce e. 
Total: 1948............... 224, 380 17, 379 1, 091, 835 2, 545, 644 | 13, 771, 717 5, 587, 013 

1047... 2i 238, 040 22, 605 1, 130, 208 2, 538, 399 | 14,090, 551 11, 058, 119 


BY CLASSES OF ORE 


Dry and siliceous gold. ......... 4, 949 5, 686 12, 362 53, 783 27,785 |..........-- 
Dry and siliceous gold-silver.... 62, 379 6, 130 277, 826 825,652 | 2,151,888 1, 311 
Dry and siliceous silver......... 85, 679 1, 964 432, 575 227,599 | 2,678,312 |............ 
ele WEE 4, 237 339 27, 491 943, 655 94, 372 840 
Hac T 26, 979 2, 994 271, 574 132, 100 | 6,522, 136 197, 042 
Lead-copper 3] A Si DEE 4 SEN 
DING EE 1 35, 136 142 23, 164 198, 331 912, 160 4, 248, 007 
A BEEN 3, 462 104 23, 726 47, 709 916, 916 795, 817 
Zinc-lead-copper................ 1, 565 20 23, 113 116, 402 467, 763 
Total 1948. ........-...... 224, 389 17,379 | 1,091,835 | 2, 545, 644 | 13, 771,717 5, 587, 013 


1 Includes 34,818 tons of old slag. 
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REVIEW BY COUNTIES AND DISTRICTS 
BEAVER COUNTY 


Beaver Lake District.—A. M. Bealer operated the O. K. mine from 
June to December and produced about 165 tons of copper ore con- 
taining 7 ounces of gold, 192 ounces of silver, and 15,721 pounds of 
copper. 

Granite District. —R. A. Glenny, lessee, operated the Beaver View 

roup throughout the year and shipped to smelters 199 tons of zinc- 
Tead ore containing 31 ounces of gold, 526 ounces of silver, 992 pounds 
of copper, 41,178 pounds of lead. and 50,870 pounds of zinc; and 52 
tons of lead ore containing 9 ounces of gold, 190 ounces of silver, 382 
pounds of copper, and 14,094 pounds of lead. 

San Francisco District.—Lessees worked the Horn Silver mine and 
produced 5,016 tons of zinc-lead ore, 197 tons of lead ore, 78 tons of 
dump silver ore, and 27 tons of dump gold-silver ore. The 5,016 tons 
of zinc-lead ore, which was mined by Metal Producers, Inc., con- 
tained 65 ounces of gold, 13,659 ounces of silver, 11,881 pounds of 
copper, 477,907 pounds of lead, and 492,787 pounds of zinc. The 
bulk of this ore was treated in the company new 500-ton flotation 
mill Remaining district output was 147 tons of copper smelting ore 
from the Cactus mine and 85 tons of zinc-lead milling ore and 40 tons 
of gold-silver smelting ore from the Frisco Lead-Silver mine. 

Star and North Star District.—The Harrington-Hickory mine was 
operated throughout 1948 by James D. Williams, lessee. Production 
was 2,036 tons of silver smelting ore containing 29 ounces of gold, 
8,704 ounces of silver, 8,286 pounds of copper, and 123,527 pounds of 
lead; 579 tons of gold smelting ore containing 151 ounces of gold, 
1,465 ounces of silver, 1,424 pounds of copper, and 16,961 pounds 
of lead; 117 tons of gold-silver smelting ore containing 5 ounces of 
gold, 430 ounces of silver, 561 pounds of copper, and 9,404 pounds of 
lead; 640 tons of zinc-lead milling ore containing 6 ounces of gold, 
1,804 ounces of silver, 15,707 pounds of lead, and 22,028 Pounds of 
zinc; and 29 tons of lead smelting ore containing 273 ounces of silver, 
249 pounds of copper, and 6,024 pounds of lead. Lead ore consti- 
tuted the bulk of remaining district production—199 tons came from 
the Wild Bill mine, 27 tons from the St. Mary group, and 17 tons 
from the Florence claim; in addition, 45 tons of silver ore and 27 tons 
of lead ore were produced from the Rebel claim, and 12 tons of copper 
ore from the Gold Bar claim. 


BOX ELDER COUNTY 


Lucin District.—Principal production in 1948 was from the Copper 
Mountain (Salt Lake Copper) group which yielded 515 tons of copper 
smelting ore containing 1 ounce of gold, 130 ounces of silver, 90,596 
pounds of copper, and 2,944 pounds of zinc; and 46 tons of lead smelt- 
Ing ore containing 1 ounce of gold, 685 ounces of silver, 695 pounds of 
copper, 14,703 pounds of lead, and 2,532 pounds of zinc. Lessees 
Worked the United Metal Mine and shipped 52 tons of lead smelting 
ore containing 18 ounces of silver, 29,724 pounds of lead, and 7,571 
pounds of zinc. 
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JUAB COUNTY 


Fish Springs District. —Principal production in 1948 was from the 
Utah Mine group—26 tons of lead ore containing 1 ounce of gold, 
1,754 ounces of silver, and 12,250 pounds of lead; and 3 tons of silver 
ore containing 16 ounces of silver, and 317 pounds of lead. 

Tintic District. —The Tintic district, lying in both Juab and Utah 
Counties, is reviewed here. The following table gives metal produc- 
tion in each section of the district in 1948, a comparison with the total 
in 1947, and the grand total from 1869 to 1948. 


Mine production of gold, silver, copper, lead, and zinc in Tintic district, Juab and 
Aloo Counties, Utah, 1947-48, and total, 1869-1948, in terms of recovered 
metals 


Zine Total 


Mines Ore Gold Silver Copper Le 


ad 
pro- | (short | (fine S e (pounds) | (pounds) | (pounds) value 


ducing | tons) | ounces) 


— |————— | ————————— |——— —— | ———Ó 


1948 
Juab County....... 12) 143, 773 3, 340 909, 441 207, 600! 10, 965, 400, 7, 163, 400| $3, 900, 578 
Utah County....... 9| 32,124 7, 667 214, 019 795, 200 74,000; 196, 800 835, 123 
Total: 1948... 21| 175,897; 11,007, 1,123,460, 1,002,800| 11,939,400! 7,360,200| 4,735,701 
1047... 27| 167,384;  15,385| 1,076,726| 1,099,600; 12,331,000 7,938, 400, 4, 480, 038 
Ze OQ  _ 22 A € EII GA A A Eege 
Total 1869-1948. .....|.......- | OI |2, 614, 765,262, 015, 015,244, 847, 061,1, 888, 130, Wel 293, 138 402, 742, 651 


1 Figure not available. 


The Chief Consolidated Mining Co. operated its Chief No. 1, 
Gemini, and Eureka Hill mines throughout the year and exceeded 
its 1947 tonnage by 26 percent. Output from the mines comprised 
83,740 tons of zinc-lead milling ore containing 1,574 ounces of gold, 
615,420 ounces of silver, 80,535 pounds of copper, 7,399,410 pounds 
of lead, and 9,613,455 pounds of zinc; 24,814 tons of silver smelting 
ore containing 626 ounces of gold, 162,532 ounces of silver, 47,253 

ounds of copper, and 1,950,443 pounds of lead; and 9,529 tons of 
lead smelting ore containing 201 ounces of gold, 119,574 ounces of 
silver, 11,645 pounds of copper, 2,210,971 pounds of lead, and 115,642 
pounds of zinc. 

At the Tintic Standard minc, most of the year was spent in moving 
surface equipment to the No. 1 shaft. During the period of its opera- 
tion, the mine produced 1,549 tons of zinc-lead milling ore, 187 tons 
of gold-silver smelting ore, and 168 tons of silver smelting ore. The 
zinc-lead ore contained 51 ounces of gold, 15,870 ounces of silver, 
5,247 pounds of copper, 304,910 pounds of lead, and 45,109 pounds 
of zinc. The company Iron Blossom mine produced 1,024 tons of 
gold-silver smelting ore, 1,451 tons of silver smelting ore, and 95 
tons of lead milling ore. 

The Eureka Lilly mine was operated until November 11; shipments 
totaled 14,023 tons of gold-silver smelting ore containing 1,674 ounces 
of gold, 112,283 ounces of silver, and 613,443 pounds of copper. From 
the Colorado mine of the Colorado Consolidated Mines Co. 802 tons 
of gold-silver ore, 39 tons of silver ore, 287 tons of lead ore, and 194 
tons of zinc-lead ore were shipped to smelters. 
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Other operations in the district that produced more than 1,000 
tons of ore each were the Yankee mine (gold-silver and zinc-lead ores), 
Tintic Bullion and Coyote group (gold, gold-silver, and zinc-lead 
ores), North Lily group (zinc-lead ore), Mountain View group (gold- 
silver, zinc-lead, and lead ores), Eureka Bullion mine (copper ore), 
Godiva mine and dump (gold-silver ore), Eagle and Blue Bell mine 
(gold-silver and lead ores), and Centennial-Beck-Victoria mine (gold, 
gold-silver, silver, and lead ores). 


SALT LAKE COUNTY 


Big Cottonwood District.—The Cardiff mine was the principal 
producer, shipping 1,144 tons of zinc-lead ore containing 13 ounces of 
gold, 8,519 ounces of silver, 16,989 pounds of copper, 386,788 pounds 
of lead, and 436,542 pounds of zinc; 368 tons of lead ore containing 
4 ounces of gold, 4,081 ounces of silver, 11,147 pounds of copper, 
148,323 pounds of lead, and 50,000 pounds of zinc; and 179 tons of 
zinc ore containing 34 ounces of silver, 179 pounds of copper, 2,572 
pounds of lead, and 130,854 pounds of zinc. 

Little Cottonwood District.—The Columbus-Rexall group led the 
district in ore production in 1948 with 208 tons of zinc-lead ore and 
204 tons of lead ore. Lessees worked the properties of the Wasatch 
Mines Co. and shipped to smelters 199 tons of copper ore, 92 tons of 
lead ore, and 18 tons of silver ore. 

Smelter District.—Output credited to the Smelter district comprised 
lead-plant dump slag and yard cleanings. 

West Mountain (Bingham) District.—In 1948 the West Mountain 
(Bingham) district produced 90 percent of the State gold, 58 percent 
of the silver, 99 percent of the copper, 55 percent of the lead, and 53 
percent of the zinc; total value of the five metals represented 87 per- 
cent of the State total value. 

Output of copper at the Utah Copper mine of the Kennecott Copper 
Corp. was 14 percent less in 1948 than in 1947, owing to the previously 
mentioned work stoppage. In spite of this, the mine remained the 
largest copper mine in the United States and contributed about 27 
percent of the Nation's mine production of copper in 1948. "The 
Arthur and Magna mills operated 296 days and treated ore in 1948 
at an &verage daily rate of 82,615 tons, compared with 81,775 tons in 
1947. In addition, large quantities of copper were leached from 
waste dumps and precipitated in the company plant at the mouth of 
Bingham Canyon. 


Mine production of gold, silver, copper, lead, and zinc in West Mountain (Bing- 
ham) district, Salt Lake County, Utah, 1947-48, and total, 1885-1948, in terms 
of recovered metals 


Mines Ore Gold Silver 
Year pro- (short (fine (fine 
ducing tons) ounces) ounces) 


Copper Lead Zine 
(pounds) | (pounds) | (pounds) Total value 


Lcd dE d 


29,306, 718} 384,414] 4,816, 611/528, 630, 200, 52, 325, 500 40, 892, 800) $141, 308, 766 


1947... 5 | 
1948............. 6 24,880, 134! — 332, 588) 4,694, 674/450, 450, 800 61, 343, 90) 44, 153, 300| 130, 490, 268 
Total 1865-1948, ........ (1) 6, 561, 031/152, 635, 808| ? 5, 159, 861| 2 1, 618, ai 1 522, 20, 074, 225, 899 


1 Figure not available. 
2 Short tons. 
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Lead production increased 14 percent at the United States & Lark 
property of the United States Smelting, Refining & Mining Co., silver 
and copper each 10, zinc 7, and gold 3 percent, compared with 1947 
figures. About 88 percent of the ore produced in 1948 was zinc-lead 
ore, nearly all of which was treated at the company Midvale con- 
centrator; the remaining 12 percent was gold-silver, silver, and lead 
ores shipped direct to smelters. 

Combined Metals Reduction Co. and lessees operated the Butter- 
field group throughout the year and increased the ore output nearly 
76 percent above the 1947 level. Production comprised 31,117 tons 
of zinc-lead milling ore containing 1,926 ounces of gold, 277,866 ounces 
of silver, 111,500 pom of copper, 6,575,260 pounds of lead, and 
2,442,960 pounds of zinc; and 32 tons of gold-silver ore containing 1 
ounce of gold, 88 ounces of silver, 1,248 pounds of lead, and 1,811 
pounds of zinc. 

Remaining district output was principally 1,287 tons of zinc-lead 
ore and 174 tons of lead ore produced by lessees from the Apex- 
Delaware group and 205 tons of gold-silver ore produced from explora- 
tion and development by the Ohio Copper Co. at its Columbia group. 


SAN JUAN COUNTY 


Output credited to San Juan County in 1948 consisted of mill 
cleanings from the Big Indian property operated by the Ohio Copper 
Co. until November 1947. 


SUMMIT AND WASATCH COUNTIES 
PARK CITY REGION 


The Park City region includes the Uintah district in Summit County 
and the Blue Ledge and Snake Creek districts in Wasatch County. 
The following table shows the production and total value of the five 
metals in 1948 compared with 1947 and the total from 1870 to 1948. 


Mine production of gold, silver, copper, lead, and zinc in Park City region. 
Summit and Wasatch Counties, Utah, 1947-48, and total, 1870-1948, in terms 
of recovered metals 


Mines | Ore Gold Silver 
Year pro- | (short | (fine (fine 
ducing | tons) |ounces)| ounces) 


Zine Total 
(pounds) value 


Copper Lead 
(pounds) | (pounds) 


ieee: a eo | je | d 


1047... E 10} 657, 496| 17,052| 1,352, 748| 1,139, 800| 21, 973, 500} 21,912, 400 $7, 875, 999 


1948... as 10! 506,671, 19,087, 1,703,864| 1, 193,300} 25. 339, 400! 20, 639, 700, 9, 749, Wr: 
Total 1870-1948. |........ (1) | 597, 945/237, 831, 312/70, 970, 51312, 455, 756, 8341728, 363, E 810, 227 


1 Figure not available. 


Silver King Coalition Mines Co. produced 52,012 tons of ore in 
1948, compared with 42,102 tons in 1947. The company 800-ton 
flotation mill treated 50,892 tons of zinc-lead ore containing 911 
ounces of gold, 574,062 ounces of silver, 366,400 pounds of copper, 
9,781,440 pounds of lead, and 4,091,720 pounds of zinc. The remain- 
ing ore, shipped to smelters, comprised 881 tons of lead ore and 239 
tons of silver ore. 
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Park Utah Consolidated Mines Co. operated its property through- 
out the year and shipped 44,753 tons of zinc-lead ore, compared with 
41,460 tons in 1947. The ore in 1948 contained 1,527 ounces of gold, 
502,880 ounces of silver, 168,368 pounds of copper, 7,625,586 pounds 
of lead, and 7,055,731 pounds of zinc. 

Pacific Bridge Co. operated its 1,000-ton flotation mill and treated 
292,358 tons of old zinc-lead tailings from the Graselli dump, compared 
with 459,944 tons in 1947. Concentrates comprised 5,635 tons of 
lead concentrate containing 224 ounces of gold, 98,546 ounces of silver, 
76,264 pounds of copper, 1,816,229 pounds of lead, and 569,849 
pounds of zinc; and 4,611 tons of zinc concentrate containing 121 
ounces of gold, 69,404 ounces of silver, 41,345 pounds of copper, 
402,768 pounds of lead, and 4,818,599 pounds of zinc. 

New Park Mining Co. produced 72,831 tons of ore in 1948—a new 
high—compared with 68,256 tons in 1947. Of the ore output in 
1948, 62,951 tons came from the Mayflower fissure and 9,880 tons 
from the Pearl fissure. All was zinc-lead milling ore and contained 
19,272 ounces of gold, 417,064 ounces of silver, 866,196 pounds of 
copper, 7,255,644 pounds of lead, and 10,084,961 pounds of zinc. 

he Silver King Western mine came into production in September 
and shipped 342 tons of lead ore to smelters. McFarland & Hullinger 
lessees, operated the Daly No. 1 waste dump until August and shipped 
32,745 tons of siliceous silver ore to & smelter. Reuben Garbet pro- 
duced zinc middling in & small flotation mill by re-treating current 
tailings from the Silver King Coalition mill. Remaining district 
production was principally 564 tons of dump silver ore from the 
Crescent property and 58 tons of copper ore from the West Park mine. 


TOOELE COUNTY 


Blue Bell District.—Output in 1948 was all lead ore—133 tons from 
the Blackhawk claim and 67 tons from the International group. 

Camp Floyd District.—The New Mercur mine produced 748 tons of 
gold ore and the Rover group 34 tons of zinc-lead ore. 

Clifton District.—Principal production was made by lessees working 
the Rube.Lead group. Output was 289 tons of lead smelting ore 
containing 8 ounces of gold, 422 ounces of silver, 809 pounds of copper, 
70,684 pounds of lead, and 6,115 pounds of zinc. 

Dugway District.—The bulk of production was 234 tons of lead ore 
and 59 tons of zinc-lead ore from the Dugway claim, 90 tons of zinc- 
lead ore and 82 tons of lead ore from the Four Metals group, and 173 
tons of zinc-lead ore from the Cannon property. 

Erickson District.—Principal output came from the Esther group— 
984 tons of zinc-lead milling ore. 

Ophir District.—Lessees at the Hidden Treasure mine produced 
3,926 tons of zinc-lead ore, 1,565 tons of zinc-lead-copper ore, 414 
tons of lead ore, and 42 tons of zinc ore. The Ophir Development 
Co. worked its Ophir Hill mine all year and shipped 203 tons of zinc- 
lead ore containing 2 ounces of gold, 1,173 ounces of silver, 2,926 

ounds of copper, 29,732 pounds of lead, and 26,906 pounds of zinc. 
sees operated the Shoo Fly group of the Treasure Hill Mines Co. 
and shipped 423 tons of silver ore and 58 tons of zinc-lead ore. From 
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the Ophir unit of the United States Smelting, Refining & Mining Co., 
lessees shipped 575 tons of zinc-lead milling ore. 

Rush Valley District.—Ore production at the West Calumet (Calu- 
met) mine of the Combined Metals Reduction Co. rose from 31.294 
tons in 1947 to 38,396 tons in 1948. Of the ore produced in 1948, 
38,342 tons were zinc-lead milling ore containing 2,716 ounces of gold, 
308,186 ounces of silver, 7,890,711 pounds of lead, and 3,838,606 
pounds of zinc; 54 tons of lead ore went direct to a smelter. From the 
company Honorine-Galena King group, 1,423 tons of zinc-lead ore 
and 333 tons of lead ore were produced. "The company flotation mill 
at Bauer treated about 62,500 tons of pyritic gold-silver tailings, 
which yielded 20,886 tons of iron concentrate valuable chiefly for its 

old and silver. Other district output was 708 tons of zinc-lead ore 
rom the Silver Eagle group and 70 tons of lead ore from the Circle 
Amended claim. 

Smelter District.—Output credited to producers in the Smelter 
district comprises the metals recovered from 1,036 tons of old copper 
slag shipped to a copper smelter by the International Smelting & Re- 
fining Co. at Tooele and 34,818 tons of old zinc slag treated at the 
company slag-fuming plant. 

Willow Springs District.—Lessees operated the Oro Del Rey group 
and shipped to smelters 781 tons of lead ore containing 1,346 ounces 
of gold, 4,157 ounces of silver, 1,282 pounds of copper, 345,765 pounds 
of lead, and 253 pounds of zinc, and 63 tons of gold ore containing 
177 ounces of gold, 193 ounces of silver, 109 pounds of copper, and 
5,181 pounds of lead. 

UTAH COUNTY 


American Fork District.—Dutchman Mine Leasers operated the 
Dutchman group throughout 1948 and shipped 2,559 tons of zinc-lead 
milling ore containing 37 ounces of gold, 18,449 ounces of silver, 9.671 
pounds of copper, 463,259 pounds of lead, and 1,147,095 pounds of 
zinc. Remaining district production was 200 tons of lead ore from 
Ges Blue Rock mine and 90 tons of zinc-lead ore from the Live Yankee 
claim. 

Tintic District.—Mines in the Utah County section of the Tintic 
district are reviewed under Juab County. 


WASHINGTON COUNTY 


Tutsagubet District.—E. L. Cox worked the Dixie (Apex) mine and 
shipped to smelters 959 tons of lead ore containing 7 ounces of gold, 
12,061 ounces of silver, 8,167 pounds of copper, and 269,995 pounds 
of lead; and 175 tons of copper ore containing 1 ounce of gold, 61 
ounces of silver, and 57,599 pounds of copper. Wayne Snow shipped 
113 tons of lead ore from the Black Warrior claim. 


P ` LP 


Washington 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By C. E. NEEDHAM AN» PAUL LUFF 


GENERAL SUMMARY 


OPPER, with an output 153 percent greater than in 1947, far 
C surpassed the gains made by gold, silver, and lead in Washington 

in 1948. Gold yield rose 100 percent, lead 33, and silver 28; 
zinc reversed the trend and dropped 8 percent. Higher average prices 
for copper, lead, and zinc, coupled with increased yields of gold, 
silver, copper, and lead, pushed the value of the five metals in 1948 to 
an all-time high of $11,171,715, or nearly 53 percent greater than the 
value in 1947, and 37 percent greater than the previous high of 
$8,172,609 established in 1942. Of the total value in 1948, zinc 
contributed 30 percent, lead 23, copper 22, gold 22, and silver 3 
percent. 

Chelan County returned to first place among Washington counties 
in 1948 in both tonnage of ore treated and value of metals produced, 
owing to a full year of normal production at the Holden mine of the 
Howe Sound Co. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1944-48 


Year Gold ! (per [Silver ? (per! Copper? | Lead ! (per | Zinc 3 Der 
fine ounce) | fine ounce) |(per pound)| pound) pound) 
A a teh aes A $35. 00 $0. 711+ $0. 135 $0. 080 $0. 114 
EE 35. 00 .7114- . 135 . 086 . 115 
KEEN 35.00 808 . 162 109 122 
Le EE 35. 00 905 . 210 144 121 
EE ENEE eet 35.00 9054- ik 179 1 


! Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67+ ($20.671535) per fine ounce. 

? Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 
1947: $0.905: 1948: $0.9050505. 

! Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price includes 
bonus payments by Office of Metals Reserve for overquota production. 
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Mine production of gold, silver, copper, lead, and zinc in Washington, 1944-48, 
and total, 1880-1948, in terms of recovered metals 


Mines producing 
Y ear 
Lode Placer 
1944.............. 25 
1945.............- 21 
1948. ...........-. 16 
E A 
1948. 30 | 
E O LL ll lsl.-- 


nd a d EH 


e ee ee ee ege e ee e a 


, 940, 800 
ao 2, 458, 610 


——Ó— E | ————— eS | S| PP me, 
o o o o o e E 


24, 099, 919 


1 1860-1903: Figures not available; 1904-48, 14,175,855 tons produced. 
3 Short tons. 


Mine production of gold, silver, copper, lead, and zinc in Washington in 1948, 
by months, in terms of recovered metals 


Month Gold (fine | Silver (One) Copper Lead Zine 
ounces) ounces) | (short tons)| (short tons) | (short tons) 
January co aco Za ee ben dE Uti EE 4, 806 34, 100 490 649 1, 326 
February................-.--- e ses rre 4,176 29, 263 428 844 1, 277 
icc DNE IM Rr HRS 5, 488 30, 869 488 945 1, 512 
ADT NEG 5, 860 31,783 490 688 1, 256 
BY oe NR P I SR 5, 136 26, 293 386 625 1, 28 
DUNG A en Ea Eaua 4, 669 24, 903 344 601 1, 063 
EE 6, 221 32, 030 464 417 792 
AUPUSE A A eeu AD. aN 7, 048 31, 578 925 
o ...-.-----------0-----------2- 7, 273 32, 664 584 415 802 
Octobe A ecd nce 6, 959 35, 924 522 514 823 
o AAA ees ace ee 6, 426 33, 554 487 417 769 
DOP E E eee 6, 013 32, 780 442 867 
Total: 1948. ooooccoccocccoccono- 70, 075 375, 831 5, 665 7, 147 12, 638 
re A 34, 965 293, 736 2, 240 A 13, 800 


Gold.—Gold output in Washington in 1948 was the highest since 
1942, mainly as a result of a very large increase in production of the 
metal at the Holden mine. The Knob Hill mine in second place and 
the Aurum group in third place, both in Ferry County, also reported 
substantial gains. These three properties contributed all but a few 
ounces of the total State gold in 1948. Placer production was very 
small and came from one producer. Of the State total gold in 1948, 
60 percent was recovered from zinc-copper ore and most of the re- 
mainder from gold ore. 

Silver. —All four leading silver producers in the State gained appreci- 
ably in output of the metal in 1948, and yield was the highest since 
1941; the Holden mine reported an especially large increase. The 
Knob Hill mine (gold ore) remained in the lead, followed by the Holden 
mine (zinc-copper ore), the Aurum group (gold ore), and the Bonanza 
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mine (lead ore). These four producers furnished 90 percent of the 
State silver in 1948. 

Gold ore was the leading source of State silver in 1948, supplying 
about 48 percent, followed by zinc-copper ore with 37 percent; most 
of the remainder came from lead and zinc-lead ores. 

Copper.—After seven consecutive years of declines in copper output 
in Washington, the trend was reversed in 1948, &nd yield of the metal 
returned ost to the 1945 level. The large gain over 1947 output 
resulted from steady output throughout the year of zinc-copper ore 
from the Holden mine, the only important copper producer in the State. 

Lead.—Lead output in Washington in 1948 was the highest in the 
history of the State, being 23 percent greater than the previous record 
of 11,650,000 pounds reached. in 1944. Increases were large at the 
Deep Creek and Bonanza mines, both in Stevens County, and at the 
property of the Pend Oreille Mines & Metals Co. in Pend Oreille 
County. Owing to a 6-month labor strike at the Grandview mine of 
the American Zinc, Lead E Smelting Co. in Pend Oreille County, 
lead output from the property was only 85 percent of that in 1947. 
Leading State producers of lead in 1948 in order were the property of 
the Pend Oreille Mines & Metals Co., and the Grandview, Bonanza, 
and Deep Creek mines. From these four properties came 95 percent 
of the total lead in 1948. Of the total lead, 78 percent was derived 
from zinc-lead ore; nearly all the remainder came from lead ore. 

Zinc.—But for the 6-month work stoppage at the Grandview mine, 
zinc, like lead, ER would have established an all-time production 
record for the State. The Holden mine produced over three times as 
much zinc in 1948 as in 1947, and the Deep Creek mine also made a 
substantial increase; output of the metal declined at the Grandview 
mine and at the property of the Pend Oreille Mines & Metals Co. 
The Holden mine was the leading State producer of zinc in 1948, 
followed in order by the Grandview and Deep Creek mines and the 
property of the Pend Oreille Mines & Metals Co., which together 
supplied 98 percent of the total zinc. Zinc-lead ore furnished 73 
percent of the zinc in 1948, zinc-copper ore 26, and zinc ore nearly 1 
percent. 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Washington in 1948, 
by counties, in terms of recovered metals 


Mines producing Gold (lode and placer) | Silver (lode and placer) 


County TERME RE PERI 
Lode Placer |Fineounces| Value |Fine ounces| Value 
200) A d EE 41,833 | $1, 464, 155 137, 242 $124, 211 
Forty A ssec s IRE RE 5 oap 28, 196 986, 800 179, 295 162, 271 
King... iR ree eniE AA E VEER 31 
Okanogan .......-...-.-.----- 1 1 10 350 4, 645 4, 204 
Pend Oreille.................. 9 Y A AO te es EN 9, 521 8, 617 
obomlsb D GE 2 70 105 95 
Bteveng.. .........- A 28 980 44, 992 40, 720 
Whatceom ..------------------ p ME 6 210 |. :asscc EE 
Total: 1948. ................ 30 1 70,075 | 2,452,625 375, 831 340, 146 
1941: A ead ere 25 6 34,965 | 1,223, 775 293, 736 265, 831 


1620 MINERALS YEARBOOK, 1948 


Mine production of gold, silver, copper, lead, and zinc in Washington in 1948, 
by counties, in terms of recovered metals—Continued 


Copper Lead Zinc mos 
TIME ee a a O 
County value 
Pounds Value Pounds Value Pounds Value 

Chelan........... 11, 307, 200 | $2, 453, 662 |............|............ 6, 577, 200 $874,768 | $4,916, 796 
CITY EE , 888 2, 000 $358 ; 4, 256 1,155, 633 
AN @ E EE, ERES uat eter cue AAA edid Lecce Dd se 28 
Okanogan........ 2, 000 434 33, 800 | 6, 050 1, 800 239 11, 277 
Pend Oreille.....|............|............ 8, 593, 000 1, 538, 147 | 11, 969, 000 1, 501, 877 3, 138, 641 
Snohomish... ...- 4, 800 DAP AAA E, A EH 1, 207 
Stevens. -.-.....- 7, 300 1, 584 5, 665, 200 1, 014, 071 6, 696, 000 890, 568 1, 947, 923 
Whalconi A AAA eee AA A AA A 210 
Total: 1948..... 11, 330, 000 2,458, 610 | 14, 284, 000 2, 558,626 | 25, 276, 000 3, 361, 708 11,171,715 
1947.....| 4, 480, 000 940,800 | 10,718,000 | 1,543,392 | 27,600,000 | 3, 339,600 7, 313, 398 


Gold produced at placer mines in Washington, 1944-48, by classes of mines and 
by methods of recovery 


Gold recovered 
Min enel 
es pro- rea 
yards) 
Dragline dredges: 
104445. AA A A, AAA A AA AP EE 
A ee eee 1 10, 000 
lr AA dE RN 1 3, 500 
RA ee eet A A AA AA A E 
Non coste washing plants: ! 
EA Eer 1 5, 500 
1046 A lc D d Mama ev lc ecc [tasca A AA ebd sss E 
1048 54:225 eee ad AA 1 15, 000 
UE 3 4,700 
NAS a dara 1 2, 900 
Gelee hand methods: j e 
1945 tte ee 3 275 
A A Án 3 116 
FOS ere IA 2 400 
TI A A e Gal eae ee ARAS MA 
um tol placers: 
A Ee 3 5,575 59 2, 065 370 
1045 EE 3 275 14 490 1. 782 
OT EE 5 25, 115 101 3, 535 141 
AAA A e ccce Riu 6 8, 600 2, 695 313 
tr TEE 1 2, 900 10 121 


1 Includes all placer operations using power excavator and washing plant, both on dry land; an outfit 
with movable washing plant is termed a “dry-land dredge.” 


MINING INDUSTRY 


The number of producing lode properties in Washington in 1948 
increased 20 percent over the number in 1947; ore output for the 
year rose 44 percent, mainly as a result of uninterrupted production 
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at the Holden mine. Owing to the work stoppage at the Grandview 
mine, ore production from that property was about 60 percent of 
that in 1947, but most other State producers reported increases for 
the year. 


ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore sold or treated in Washington in dcin with content in terms of recovered 
met 


Lead 
(pounds) 


— | o ————M——— | ——————— € — | eee 


Dry and siliceous gold ore.. 5 70, 742 28.209. | 178,653 asec rs adas 
Dry and siliceous silver ore. 2 1,501 |.......... 33, 800 1, 800 
Copper ote 3 52 A - oS e O A E 
Lead ore. .................. 5 15, 350 8 3,074,735 12, 851 
Zinc ore..-------2-0-------- 1 SUA |---------- y 7 183, 205 
Zinc-copper Oore 2 | 608, 863 41, 826 2, 000 6, 609, 200 
Zinc-lead ore. .......-.....- 12| 277,385 31, 101 11, 180, 685 18, 468, 944 
Total lode mines. .... 2 974, 257 70,065 | 375,831 14, 294,000 | 25, 276, 000 

e A OA AAA A A A stomusas owes 
Total: 1048 31 974, 257 70,075 | 375,831 14, 294,000 | 25, 276, 000 
1917..........- 31 | 676,176 34,965 | 293,736 10,718,000 | 27,600, 000 


METALLURGIC INDUSTRY 


Of the 974,257 tons of lode material sold or treated in Washington 
in 1948, 954,502 tons (98 percent) went to mills and 19,755 tons 
(2 percent) to smelters, compared with 98 and 2 percent, respectively, 
in 1947. The 954,502 tons treated at mills were distributed as 
follows: 2 plants, 608,863 tons of zinc-copper ore; 10 plants, 277,100 
tons of zinc-lead ore; 3 plants, 51,174 tons of gold ore; 3 plants, 
15,237 tons of lead ore; 1 plant, 1,500 tons of silver ore; and 1 plant, 
364 tons of zinc ore. In addition, 264 tons of zinc-lead ore were 
shipped to a custom flotation mill in Utah. 


Mine production of metals in Washington in 1948, by methods of recovery, 
in terms of recovered metals 


Silver 
treated Copper Lead Zinc 
Method of recovery (short 5 cone. (pounds) | (pounds) | (pounds) 
tons) 

Ore amalenrmated. ----------- BA nk HO ce rk E, A EE 
Ore ceanided 2. ..... 51,091 VATAR (EEE amies ctu quare medicas 
Concentrates smelted............... 59, 480 314,327 | 11,324,900 | 14,155, 787 25, 266, 194 
Ore smelted......-..----.----------- 19,755 36, 128 5,100 138, 213 9, 806 
PICO EE A cw Xd REA EE EE esu e E 
Total: 1948. ..................|].-.....-.- 375,831 | 11,330,000 | 14, 294, 000 25, 276, 000 

vA E 293, 736 | 4,480,000 | 10,718,000 | 27,600, 000 
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Gross metal content of Washington ore treated at mills in 1948, by classes of ore 


Ore (short | Gold (fine | Silver (Ane | Copper Zinc 

tons) ounces) (pounds) (pounds) 
Dry and siliceous gold........ 51,174 24,5813 | 172,004 |............|............|]----..-..-.- 

Dry, and siliceous silver....... 1,500 ees s 5, 600 000 | 42,000 |........... 
A versace: 15, 237 15 500 88, 000 
rene EE A 274 240, 000 
Zino-copper........-------.--- 608, 863 49, 412 300 9, 645, 500 
Zinc-lead . . ................... 271, 304 150 21, 051, 399 
Total: 1948............- 954, 502 73,977 224 31, 024, 899 
pw 660, 671 84, 047 848 36, 652. 700 


Mine production of metals from mills in Washington in 1948, by counties, in terms 
of recovered metals 


x iia in Concentrates smelted and recovered metal 


Mate- 
iens Con- 
reated cen- 
Keen Gold | Silver | trates | Gold | Silver Copper 


to fin fin fin Zinc 
E ood) ounces) duced Sc SS (pounds) (pounds) (pounds) 


BY COUNTIES 


COhelan............... 608, 439 Mois 31,307| 41,826| 137, 242/11, 307, 200|.......... 6, 577, 200 
Ferry................. 51,523| 3,879| 25,376| 1,587 18, 697 18 e 8, 400 2, 000 32, 000 
Okanogan............ 15001 cce [ooh 34|........ 2, 000 33, 800 1, 800 
Pend Orellle.......... 223, 586|......-.|-----.-- 16, 457,........ $ 487 GE 8, 575, 500|11, 967, 239 
Btevens............... Otel AAA pe ue 10, 095 44, 7, 900| 5, 544, 487| 6, 687, 955 
Whatcom...........-. 75 A AA AA A A A EE 
Total: 1948...... 954, 502} 3,889| 25,376| 59, 480| 60, 551| 314, 327/11, 324, 900/14, 155, 787/25, 264, 194 
1947...... 660, 671 2,717, 16, 938| 46, 661 28, 279 256, 009| 4, 447, 912,10, 586, 527/27, 596, 752 


BY CLA88E8 OF CONCENTRATES SMELTED 


Dry ROM ost srta 1, 541| 21,051) 123,085|.......... |... |... 2... 
COD DOE cess edu 24, 609 127, 007¡11, 194, 500 1, 200].........- 
ee SET CMS US POPE Ie ee Et deeg 10, 257 668,13, 733, 907 373 

FNC c ou EE 23, 013 121, 482 402, 110/24, 941, 571 
VA abc A 250 18, _ 16230 250 
TOTS. ds 59, 480 314, 327/11, 324, 900 14, 155, 787/25, 266, 194 
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Gross metal content of concentrates produced from ores mined in Washington 
in 1948, by classes of concentrates smelted 


Conon: Gross metal content 
Class of concentrate produced 
(short Gold (fine | Silver (fine | Copper Lead Zine 
tons) ounces) ounces) (pounds) | (pounds) | (pounds) 
Dry gold...................... 1, 541 21, 051 123. 085 A AA Duce ausu ue 
hai, AAA cceesccsce 24, 609 39, 008 127,007 | 11, 540, 787 1, 964 1, 628, 500 
E EES 10, 257 21 51, 947 10, 13, 991, 364 466, 852 
Uc 23, 013 470 9, 180 135, 449 458,885 | 26, 160, 800 
Zinc-lead...................... 60 1 3, 108 311 18, 958 19, 568 
Total: 1948.............. 59, 480 60, 551 314, 327 | 11, 686, 812 | 14, 471, 171 28, 275, 720 
1047 A 46, 661 28, 279 256, 009 | 4,586, 982 | 11,099, 507 | 31, 697, 832 


Gross metal content of Washington crude ore shipped to smelters in 1948, 
by classes of ore 


Gross metal content 


Class of ore 


Dry and siliceous gold........ 
Dry and siliceous silver 
Ld ce 


Mine production of metals from Washington crude ore shipped to smelters in 1948, 
in terms of recovered metals 


Ore Gold Silver 
(short (fine (fine 


Copper Lead Zinc 
tons) ounces) ounces) | (Pounds) | (pounds) | (pounds) 


BY COUNTIES 


Chelan..............-.......- 11 AAA A AO WEE 
xn A A A EE 19, 560 5, 620 35, 329 AAA AA x a e awe 
Pend Orellle.. ..............-- T Sech 17,500 | 1,761 
Snohomish.................... 49 2 105 B.» RR A 
Bteeeng. -0000an 118 |... 629 luciana 120, 713 8, 045 
Total: 1948. ...........- 19, 755 6, 025 36, 128 5,100 138, 213 9, 806 
a 15, 505 , 892 20, 779 , 088 131, 473 3, 248 


Dry and siliceous gold ........ 19, 568 5, 623 e y M AAN EN AR 
and siliceous silver....... AA Dt, AA A EE 

Uopper. 20.28.88. 52 2 157 AA AAA 
ER (Ak GEN TA AA 130, 783 3, 246 
Zino-lead..............-.-.-.- T cacas S403 EE 7, 430 6, 560 
Total 1948.............- 19, 755 5, 025 36, 128 5,100 138, 213 9, 806 
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REVIEW BY COUNTIES AND DISTRICTS 


Mine production of gold, silver, copper, lead, and zinc in Washington in 1948, 
by counties and districts, in terms of recovered metals 


Mines pro- | Ore Gold | Silver 
sold orj Coe | Gode lo p Lead Zi Total 
opper ne o 
County and district AT placer, placer, (pounds)|(pounds)|(pounds)| value 


Lode |Placer | tons) ounces) | ounces) 


M——Á— | emcees | MÀ á—— | —ÓÀ—m— | Àá——MÀ | M áá——HamÓ—MÀ HÀ | m ———nat——M 


Chelan County: 
Chelan Lake.......... d eroe 608, 431| 41,826| 137, 242/11, 307, 200]........... 6, 577, 200|$4, 916, 551 
Peshastin Creek...... > | A 19 KE, POA ay WEE BEER 245 
Ferry County: 
Keller (San Poil)..... 21-2 x | sius 52 2001 AAA A 112 
le lo 432|.......-. 590 8, 400 2, 000 32, 000 6, 971 
Republic (Eureka) .... | EE 70, 648| 28, 196| 178, 653 |--...ooooofoococoooo[ocoocoooo. L 148, 550 
K Dg County: Miller 
River................. Vis ces ll ces AA AA AA 28 


Okanogan County: 
Columbia River 


(Okanogan). ........]...--- Eieren PA D A (E 3:50 
Loomis-Oroville. ..... Mesta 1, 500|........ 4, 645 2, 000 33, 800 1, 800 10, 927 
Pend Oreille County: 
Metaline 2. ee 223, 001 9, 521|.-........ 8, 593, 000/11, 969, 000; 3, 138, 641 
8nohomish County: In- 
A AA  L RE 49 2 105 4, 800]... 2... ]. ..-..-... 1, 207 


Btevens County: 
Bossburg (Clugston 
Creek).............. dt egen 14, 401 17| 36, 462 4, 800| 2, 787,800; 140,500! 552 d 
2 27 21 700 ROO 


1, 325 

Deer Trail............ 2L 0L 335 il 3,718 500| 19,000] 12600; R3% 

Northport (Aladdin). ee 54, 734 10| 4,791 2, 000| 2, 851, 700| 6, 542, 100; 1, 355, 674 
Whatcom County: 

Mount Baker......... Il- 75 AAA A, cca D 210 

Total Washington. . 30 1,974, 257| 70,075| 375, 831/11, 330, 000/14, 294, 000/25, 276, deer ie 171,715 


CHELAN COUNTY 


Chelan Lake District.—The Howe Sound Co. operated its Holden 
mine and 2,000-ton concentration mill throughout 1948 and treated 
608,431 tons of zinc-copper ore containing 49,412 ounces of gold. 
207,475 ounces of silver, 11,975,000 pounds of copper, and 9,600,000 
pounds of zinc. The mill yielded 24,590 tons of copper concentrate, 
6,709 tons of zinc concentrate, and 8 tons of gold concentrate. 

Peshastin Creek (Blewett) District.— District output was 19 tons 
of gold ore from the Polepick claim. 


FERRY COUNTY 


Orient District. —The Talisman Mining & Leasing Co. operated its 
Laurier mine and a mill part of the year. The mill produced 19 tons 
of copper concentrate and 35 tons of zinc concentrate. 

Republic (Eureka) District. —Knob Hill Mines, Inc., operated its 
mine and 400-ton flotation-cyanidation mill on gold ore during all or 
1948 and treated 5 percent more ore than in 1947. "The ore was 
ground to 100-mesh with a rougher jig in the grinding circuit, followed 


WASHINGTON—GOLD, SILVER, COPPER, LEAD, AND ZINC 1625 


by flotation; the flotation tailing was treated by cyanidation. The 
Aurum group of the Aurum Mining Co. was operated by the company 
and by lessees; production in 1948 was 19,557 tons of gold ore 
compared with 14,951 tons in 1947. 


OKANOGAN COUNTY 


Total county production in 1948 came from the Kaaba mine 
operated by the Kaaba Silver-Lead Mines, Inc., which produced ore 
only in January, then spent the remainder of the year in shaft sinking 
and development. 


PEND OREILLE COUNTY 


Metaline District.—The Grandview mine and 600-ton flotation mill 
of the American Zinc, Lead & Smelting Co. closed on July 1 because 
of labor difficulties and remained inoperative for the balance of the 
year. As a result, lead and zinc production at the property was 
much below the 1947 level. 

The Pend Oreille Mines & Metals Co. operated its property and 
700-ton mill throughout 1948 and treated 133,755 tons of zinc-lead 
ore compared with 116,695 tons in 1947. Gross metal content of the 
ore in 1948 was 8,025 ounces of silver, 6,200,000 pounds of lead, and 
6,300,000 pounds of zinc. 

The Metaline Mining & Leasing Co. conducted development during 
all of the year. 

SNOHOMISH COUNTY 


Total county production in 1948 was 49 tons of copper smelting 
D shipped from the Wilbur-Index group by the Lake Serene Mining 
o., Inc. 
STEVENS COUNTY 


Bossburg (Clugston Creek) District.—Bonanza Lead operated its 
Bonanza mine throughout the year and treated in the company 100-ton 
mill 12,386 tons (7,764 tons in 1947) of lead ore containing 15 ounces 
of gold, 26,000 ounces of silver, 7,500 pounds of copper, 2,950,000 
pounds of lead, &nd 70,000 pounds of zinc. Remaining district out- 
put was zinc-lead ore from the Young America and High Cliff mines. 

Deer Trail District.—The Cleveland mine of Basic Metals, Inc., 
closed on January 15, then passed into receivership. W. R. Borkey 
operated the Deer Trail mine from April to October and treated 
about 175 tons of zinc-lead ore ina 30-ton flotation mill on the property. 

Northport (Aladdin) District.—The Deep Creek mine and 260-ton 
flotation mill of the Goldfield Consolidated Mines Co. operated 
throughout the year. The mill treated 50,421 tons of zinc-lead ore 
containing 20 ounces of gold, 5,000 ounces of silver, 3,000 pounds of 
copper, 3,002,593 pounds of lead, and 7,040,419 pounds of zinc. The 

dmiral mine of the Admiral Consolidated Mining Co. produced 364 


888826—00———108 e s 
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tons of zinc ore, part of which was treated in the 75-ton flotation mill 
on the property and part shipped to a concentrator in Utah. Gross 
metal content of the ore was 63 ounces of silver, 274 pounds of copper, 
3,700 pounds of lead, and 240,000 pounds of zinc. Leadpoint Electric 
Mining Co. operated its Electric Point property, treated 2,155 tons 
of dump lead ore in a gravity mill, and shipped 52 tons of high-erade 
lead ore to a smelter. The Gladstone Mountain mine produced 696 
tons of dump lead ore, which was treated at the mill of the Leadpoint 
Electric Mining Co., and 21 tons of high-grade lead smelting ore. 
Last Chance Consolidated Mines, Inc., operated the Last Chance 
group and treated about 800 tons of zinc-lead ore in the company 
100-ton gravity-flotation mill. a district production was 
principally zinc-lead ore—about 160 tons from the Lucille claim, 40 
tons from the Farmer group, and 6 tons from the Morning mine. 


Wyoming 
Gold, Silver, Copper, and Lead 


(MINE REPORT) 
By A. J. MARTIN 


GENERAL SUMMARY 


OLD mining in Wyoming in 1948, as in 1947, was active only in 
G the South "Pass district, Fremont County. Operations at the 
Carissa mine, which in 1947 Ae 98 percent of the State 
total output of gold, were confined largely to development work in 
1948, and the mill was not run until November. Output from the 
Carissa mine and that from two small-scale Ste Operations comprised 
the State total output of 115 fine ounces of gold and 11 fine ounces of 
silver during the year. The output in 1947 was 1,486 ounces of gold 
and 95 ounces of silver. No recoverable copper or lead was produced 
in the State in 1948 or 1947. Only a small output of lead and no 
output of zinc have been reported in Wyoming in the past. 
All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 
The value of the metal production herein reported has been calcu- 
lated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1944-48 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67+ ($20.671835) per fine ounce. 

2 Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1916, to Dec. 31, 
1947: $0.905; 1948: $0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-7: price included 
bonus payments by Office of Metals Reserve for overquota production. 


MINE PRODUCTION 


'The following table shows the annual output of ore from lode mines 
producing gold, silver, copper, and lead and the quantity and value 
of the metals recovered from both lode and placer mines in Wyoming 
from 1944 to 1948; it also gives the total production of metals from 
1867 to 1948. 
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Mine production of gold, silver, copper, and lead in Wyoming, 1944-48, and total, 
1867-1948, in terms of recovered metals 


Gold (lode and Silver (lode 


Ore placer) and placer) Copper Lead 


Fine Short Short 
Free Value ounces Value tons Value toas Value 


1 Includes less than 34 ton of recoverable copper produced in 1945 from the Bartlett (Copper King) mine 
in Laramie County. . 
2 Figure not available. 


Mine production of gold and silver in Wyoming in 1948, by months, in terms of 
recovered metals 


Gold (fine Silver (fine 

Month ounces) ounces) 
Bo o os AAA OA EE 
AN EE EE SEENEN 
E EE EE RE EE 
tober heel y E eases 
e ee ACNE A ON 19 5 
Docember EE 91 | 6 
Motel! IAN iii 115 1 
E A A BA E E EEN 1, 486 95 


REVIEW BY COUNTIES 


The entire output of gold and silver in Wyoming in 1948 came from 
Fremont County. 
Milling operations at the Carissa mine at South Pass City, sus- 
ended October 1, 1947, were not resumed until November 1948. 
ile the mill was idle a shaft was sunk to a lower level, and other 
mine development work was done. A shipment of crude ore was 
made to the Garfield (Utah) smelter in October. The mill had a 
capacity of 100 tons daily at the end of 1948 and uses the amalgama- 
tion and cyanidation processes; it operated at less than capacity 
during November and December. On September 27, 1948, a new 
company—Carissa Gold Mines, Inc.—was formed and took over 
EEN of the Carissa property, succeeding Mica Mountain Mines, 
C. 
À few ounces of placer gold were shipped to the Denver Mint from 
the Las Vegas and Gold Meadow claims in the South Pass district. 
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